

[image: image]





FRONTIERS EBOOK COPYRIGHT STATEMENT

The copyright in the text of individual articles in this ebook is the property of their respective authors or their respective institutions or funders. The copyright in graphics and images within each article may be subject to copyright of other parties. In both cases this is subject to a license granted to Frontiers. 

The compilation of articles constituting this ebook is the property of Frontiers. 

Each article within this ebook, and the ebook itself, are published under the most recent version of the Creative Commons CC-BY licence. The version current at the date of publication of this ebook is CC-BY 4.0. If the CC-BY licence is updated, the licence granted by Frontiers is automatically updated to the new version. 

When exercising any right under the CC-BY licence, Frontiers must be attributed as the original publisher of the article or ebook, as applicable. 

Authors have the responsibility of ensuring that any graphics or other materials which are the property of others may be included in the CC-BY licence, but this should be checked before relying on the CC-BY licence to reproduce those materials. Any copyright notices relating to those materials must be complied with. 

Copyright and source acknowledgement notices may not be removed and must be displayed in any copy, derivative work or partial copy which includes the elements in question. 

All copyright, and all rights therein, are protected by national and international copyright laws. The above represents a summary only. For further information please read Frontiers’ Conditions for Website Use and Copyright Statement, and the applicable CC-BY licence.



ISSN 1664-8714
ISBN 978-2-8325-6273-4
DOI 10.3389/978-2-8325-6273-4

About Frontiers

Frontiers is more than just an open access publisher of scholarly articles: it is a pioneering approach to the world of academia, radically improving the way scholarly research is managed. The grand vision of Frontiers is a world where all people have an equal opportunity to seek, share and generate knowledge. Frontiers provides immediate and permanent online open access to all its publications, but this alone is not enough to realize our grand goals.

Frontiers journal series

The Frontiers journal series is a multi-tier and interdisciplinary set of open-access, online journals, promising a paradigm shift from the current review, selection and dissemination processes in academic publishing. All Frontiers journals are driven by researchers for researchers; therefore, they constitute a service to the scholarly community. At the same time, the Frontiers journal series operates on a revolutionary invention, the tiered publishing system, initially addressing specific communities of scholars, and gradually climbing up to broader public understanding, thus serving the interests of the lay society, too.

Dedication to quality

Each Frontiers article is a landmark of the highest quality, thanks to genuinely collaborative interactions between authors and review editors, who include some of the world’s best academicians. Research must be certified by peers before entering a stream of knowledge that may eventually reach the public - and shape society; therefore, Frontiers only applies the most rigorous and unbiased reviews. Frontiers revolutionizes research publishing by freely delivering the most outstanding research, evaluated with no bias from both the academic and social point of view. By applying the most advanced information technologies, Frontiers is catapulting scholarly publishing into a new generation.

What are Frontiers Research Topics? 

Frontiers Research Topics are very popular trademarks of the Frontiers journals series: they are collections of at least ten articles, all centered on a particular subject. With their unique mix of varied contributions from Original Research to Review Articles, Frontiers Research Topics unify the most influential researchers, the latest key findings and historical advances in a hot research area.


Find out more on how to host your own Frontiers Research Topic or contribute to one as an author by contacting the Frontiers editorial office: frontiersin.org/about/contact





International perspectives on older adult social isolation and loneliness

Topic editors

Lenard Kaye – University of Maine, United States

James Lubben – Boston College, United States

Mercedes Bern-Klug – The University of Iowa, United States

Ted K. S. Ng – Rush University Medical Center, United States

Roger O’sullivan – Institute of Public Health, Ireland

Matthew Lee Smith – Texas A and M University, United States

Citation

Kaye, L., Lubben, J., Bern-Klug, M., Ng, T. K. S., O’sullivan, R., Smith, M. L., eds. (2025). International perspectives on older adult social isolation and loneliness. Lausanne: Frontiers Media SA.  doi: 10.3389/978-2-8325-6273-4





Table of Contents




Editorial

Editorial: International perspectives on older adult social isolation and loneliness

Lenard W. Kaye, James Lubben, Mercedes Bern-Klug, Ted K. S. Ng, Roger O’Sullivan and Matthew Lee Smith

Original Research/brief research report

A predictive model for social participation of middle-aged and older adult stroke survivors: the China Health and Retirement Longitudinal Study

Yan Liu, Tian Li, Linlin Ding, ZhongXiang Cai and Shuke Nie

A qualitative study of a Sporting Memories program in South Australia: belonging, participation, and social connection

Robert John Laidlaw, Richard McGrath, Saravana Kumar, Caroline Adams and Carolyn M. Murray

An approach to psychosocial health among middle-aged and older people by remote sharing of photos and videos from family members not living together: A feasibility study

Taiji Noguchi, Michi Sato and Tami Saito

Association between social participation patterns and social adaptation among retired Tibetan immigrants: the mediating effect of institutional capital

Yue Zhou, Menghe Ma and Sheng Sun

Case studies on community care in Japan: considerations for mitigating social isolation and loneliness in older adults with dementia

Li-Mei Chen, Megumi Inoue and Nina Buckley

Changes in the health status and health-related quality of life of community-dwelling older adults living alone: one-year follow-up from a cohort study

Hana Ko, Belong Cho, Kyung-Choon Lim, Soong-Nang Jang, Sun Ju Chang, Yu Mi Yi, Hye Ryung Cho, So Im Ryu, Eun-Young Noh and Yeon-Hwan Park

COVID-19 and social distancing: pandemic has altered social relationships and contacts in older adults over 4 years

Lydia Kastner, Ulrike Suenkel, Anna-Katharina von Thaler, Gerhard W. Eschweiler, Theresa Dankowski, Christian Mychajliw, Kathrin Brockmann, Sebastian Heinzel and Ansgar Thiel

Development and validation of the Upstream Social Interaction Risk Scale (U-SIRS-13): a scale to assess threats to social connectedness among older adults

Matthew Lee Smith and Matthew E. Barrett

Does internet use promote the health of empty-nest older adults in rural China? The mediating role of social participation using a propensity score matching approach

Li Shen, Yawen Zheng, Mengting Wang, Hong Pan, Wenqian Jian, Xudong Yang, Wei Wang and Li Chen

Effectiveness of evidence-based fall prevention programs to reduce loneliness in the United States

Matthew Lee Smith and Gang Han

Enhancing health outcomes for Māori elders through an intergenerational cultural exchange and physical activity programme: a cross-sectional baseline study

John G. Oetzel, Yingsha Zhang, Sophie Nock, Pare Meha, Huia Huriwaka, Maramena Vercoe, Tania Tahu, Joanne Urlich, Rachel Warbrick, George Brown, Shirley Keown, Poia Rewi, Bevan Erueti, Isaac Warbrick, Anne-Marie Jackson, Tracy Perry, Rangimahora Reddy, Mary Louisa Simpson, Michael P. Cameron and Brendan Hokowhitu

Examining predictors of loneliness among Older Americans Act National Family Caregiver Support Program participants

Heather L. Menne and Claire Pendergrast

Exploring active ageing in a community-based living environment: an ethnographic study in the Western Norway context

Elise Førsund, Juan Carlos Torrado Vidal, Stein Erik Fæø, Haakon Reithe, Monica Patrascu and Bettina S. Husebo

Exploring the association between multidimensional social isolation and heterogeneous cognitive trajectories among older adults: evidence from China

Xinlong Xie, Yanxia Lyu, Fanfan Wu, Anpeng Zong, Zhiruo Zhuang and Aijun Xu

Exploring the association between social isolation and utilization of primary health services by older adults: evidence from China

Xinlong Xie, Yanxia Lyu, Xinyu Li, Zhiruo Zhuang and Aijun Xu

Frailty and suicidal ideation among older adults living alone in the community: a moderated mediation model of perceived burdensomeness and positive emotions

Yang Yang, Xinyue Zhang, Dan Zhang and Yonggang Su

Gendered associations of situational and dispositional factors with exclusion from social relations and loneliness in older age

Georgios Pavlidis

I-CONECT intervention effects on weekly time spent outside of home and social contacts among socially isolated older adults

Kexin Yu, Chao-Yi Wu, Lisa C. Silbert, Jeffrey A. Kaye and Hiroko H. Dodge

Increases in loneliness among Older Americans Act participants during COVID-19

Heather L. Menne, Jason Osborne and Claire Pendergrast

Influence of loneliness burden on cardio-cerebral vascular disease among the Chinese older adult: a national cohort study

Dishan Wu, Xing Hu, Lingbing Meng, Jianyi Li, Jiapei Xu, Luyao Zhang, Qinan Ma, Hui Li, Xuezhai Zeng, Juan Li, Qiuxia Zhang and Deping Liu

Influences of public health emergency and social isolation on older adults’ wellbeing: evidence from a longitudinal study

Yuzhou Wang, Dong Zhou and Chen Wang

Living Preference Modifies the Associations of Living Arrangements With Loneliness Among Community-Dwelling Older Adults

Kai Wei, Junjie Yang, Bixi Yang, Lijuan Jiang, Jiangling Jiang, Xinyi Cao and Chunbo Li

Loneliness and Healthcare Use in Older Adults: Evidence From a Nationally Representative Cohort in Northern Ireland—A Cross-Sectional Replication Study

Annette Burns, Gerard Leavey and Roger O’Sullivan

Loneliness and low life satisfaction associated with older adults’ poor oral health

T. L. Finlayson, K. L. Moss, J. A. Jones, J. S. Preisser and J. A. Weintraub

Loneliness and pain among community-dwelling middle-aged and older Black, Latino, and White adults in the United States

David Camacho, Denise Burnette, Maria P. Aranda, Jerad H. Moxley, Ellen P. Lukens, M. Carrington Reid and Elaine Wethington

Loneliness predicts decreased physical activity in widowed but not married or unmarried individuals

Chava Pollak, Joe Verghese and Helena M. Blumen

National trends in loneliness and social isolation in older adults: an examination of subgroup trends over three decades in Sweden

Lena Dahlberg, Isabelle von Saenger, Mahwish Naseer, Carin Lennartsson and Neda Agahi

Perceived dilemma between protective measures and social isolation in nursing homes during the COVID-19 pandemic: a mixed methods study among Swiss nursing home directors

Stephanie Greindl, Stefania Di Gangi, Andreas Plate, Oliver Senn and Stefan Neuner-Jehle

Pilot testing the Engaging Generations (eGen) Program to address social well-being among lower-income older adults

Cindy E. Tsotsoros, Emma Pascuzzi, Melanie Brasher, Kristin Souza and Skye N. Leedahl

Prevention of the social isolation of older persons: the impact of community environmental satisfaction on social isolation

Sen Ma, Gang Lou and Yifan Duan

Social isolation and mental well-being among Korean older adults: a focus on living arrangements

Geon Lee and Chulwoo Kim

Social isolation, loneliness, and subjective wellbeing among Chinese older adults during the COVID-19 pandemic

Haijun Hao, Mengqi Du and Junyue Yue

Social support and frailty progression in community-dwelling older adults

Muhammad Helmi Barghouth, Jessica Klein, Tim Bothe, Natalie Ebert, Elke Schaeffner and Nina Mielke

Subjective well-being patterns in older men and women without someone to confide in: a latent class analysis approach

Dijuan Meng and Chang Sun

The association between living alone and depressive symptoms in older adults population: evidence from the China Health and Retirement Longitudinal Study

Hui Fang, Yingxin Duan, Yinxin Hou, Haoran Chang, Shanju Hu and Ruyi Huang

The effect of subjective age on loneliness in the old adults: The chain mediating role of resilience and self-esteem

Jin Xie, Bo Zhang, Zhendong Yao, Wenya Zhang, Jingli Wang, Chun-ni Zhao and Xinquan Huang

The impact of social participation on the quality of life among older adults in China: a chain mediation analysis of loneliness, depression, and anxiety

Lu-Yin Liang

The closure of Wyoming’s Program of All-Inclusive Care for the Elderly (PACE): Qualitative analysis of the impact on social isolation and loneliness

Barbara S. Dabrowski, Christine L. McKibbin, Gregory W. O’Barr, Elizabeth L. Punke, Abby L. Teply, Kathryn A. Richardson and Catherine P. Carrico

The unique and synergistic effects of social isolation and loneliness on 20-years mortality risks in older men and women

Marja Aartsen, Hanna Vangen, George Pavlidis, Thomas Hansen and Iuliana Precupetu

Unraveling the dynamics of loneliness and cognition in late life: a cross-lagged panel model

Elnaz Abaei and Peter Martin

Virtual friendly visitor program: combatting loneliness in community dwelling older adults

Barbara A. Gordon, Chelsea B. Miceli, Pamela A. Yankeelov, Samantha G. Cotton and Anna C. Faul

Reviews (Systematic/Scoping/Literature Reviews)

Does social isolation mediate the association between hearing loss and cognition in adults? A systematic review and meta-analysis of longitudinal studies

Nisha Dhanda, Amanda Hall and James Martin

Intergenerational engagement with Asian residents in long-term care facilities: a mixed method systematic review

Hao Liu, Anne Topping and Ping Guo

Interventions for loneliness in older adults: a systematic review of reviews

Uday Patil and Kathryn L. Braun

Needs of social isolation, loneliness, and intergenerational interventions in the United States: a scoping review

Jeremy Holloway, Dara L. James, Alyssa Robillard, Janice Hermer, Nanako Hawley and Owais Sayeed

Socially-supported sleep in older adults aged 50 and older: a concept analysis

Yingyan Huang and Julie Fleury

Community Case Studies

A community methodological protocol of a multisector collective impact collaboration to address older adult isolation in a rural county in the U.S.

Christine Marcos, Michael Castellano, Lindsey Skripka and Lenard W. Kaye

A project co-created with the community to mitigate loneliness in midlife women

Nadia Corsini, Fiona Dorman, Jodie Scott, Amanda Wright, Deborah Turnbull, Carmel Williams, Deborah Bates, Bernadette Reading, Hayley Everuss, Fanke Peng, Rachael Pearse and Marion Eckert

Social isolation and loneliness prevention among rural older adults aging-in-place: a needs assessment

Jodi L. Southerland, Shimin Zheng, Kayla Dodson, Erin Mauck, Juanita-Dawne R. Bacsu, Monique J. Brown, Jeremy Holloway, Steffi M. Kim, Ayse Malatyali and Matthew Lee Smith

Methods (Protocol)

“Connect Local”: protocol for the evaluation of a codesigned whole of community approach to promote social connection in older adults

R. Ogrin, E. Robinson, K. Rendell, S. Alrababah, D. Fineberg, K. Fiddes, A. Yerolemou, M. H. Lim, L. Engel and J. A. Lowthian

Hypothesis/Theory (Conceptual Framework)

The equitable aging in health conceptual framework: international interventions infusing power and justice to address social isolation and loneliness among older adults

Angela K. Perone, Leixuri Urrutia-Pujana, Leyi Zhou, Mo’e Yaisikana and Barbara Mendez Campos

Perspective

Adult day services: a potential antidote to social isolation and loneliness in marginalized older adults

Tina Sadarangani, Moroni Fernandez Cajavilca, Xiang Qi and William Zagorski

Opinion

Do doctors appreciate that social isolation and loneliness are health issues?

Brian Lawlor, Roger O’Sullivan, Gerry Leavey and Jim Lubben












	
	EDITORIAL
published: 08 April 2025
doi: 10.3389/fpubh.2025.1590229






[image: image2]

Editorial: International perspectives on older adult social isolation and loneliness

Lenard W. Kaye1*, James Lubben2,3, Mercedes Bern-Klug4, Ted K. S. Ng5, Roger O'Sullivan6,7 and Matthew Lee Smith8


1Center on Aging, School of Social Work, University of Maine, Orono, ME, United States

2School of Social Work, Boston College, Chestnut Hill, MA, United States

3Luuskin School of Public Affairs, University of California - Los Angeles, Los Angeles, CA, United States

4Aging and Longevity Studies Program, School of Social Work, University of Iowa, Iowa City, IA, United States

5Department of Internal Medicine, Rush Institute for Healthy Aging, Rush University Medical Center, Chicago, IL, United States

6Ageing Research and Development Division, Institute of Public Health, Dublin, Ireland

7Bamford Centre for Mental Health and Wellbeing, University of Ulster at Belfast, Belfast, United Kingdom

8School of Public Health, Texas A&M University, College Station, TX, United States

Edited and reviewed by
Shane Andrew Thomas, Federation University Australia, Australia

*Correspondence
 Lenard W. Kaye, len.kaye@maine.edu

Received 09 March 2025
 Accepted 24 March 2025
 Published 08 April 2025

Citation
 Kaye LW, Lubben J, Bern-Klug M, Ng TKS, O'Sullivan R and Smith ML (2025) Editorial: International perspectives on older adult social isolation and loneliness. Front. Public Health 13:1590229. doi: 10.3389/fpubh.2025.1590229



Keywords
social connection, older adult, social isolation, loneliness, international perspectives



Editorial on the Research Topic
 International perspectives on older adult social isolation and loneliness





1 Motivation for this Research Topic

This Research Topic was conceived by the editors as a vehicle for critically addressing the unprecedented and urgent global public health challenge posed by the escalating levels of isolation, loneliness, and disconnection experienced by older adults worldwide, especially against the backdrop of the COVID-19 pandemic.

Given the pervasive nature of social isolation and loneliness, we were committed to welcoming cross- and interdisciplinary contributions, making space for considerations about the influence of physical, environmental, social, psychological, cultural, and economic forces on late-life relationships and connectedness, and lack thereof, as conceived by an international roster of researchers and practice scholars. The perspectives of theorists, educators, administrators, public health officials, clinicians, and program planners have been included to ensure arriving at a more nuanced appreciation of what has been proclaimed as one of the greatest public health challenges of our day.

The editors of this Research Topic recognized the importance of giving voice to multiple perspectives about a research area that was considered crucial in arriving at a greater and more balanced understanding of the conditions that put older adults at risk of becoming socially isolated and lonely. More specifically, these include (a) the extent to which social isolation and loneliness are considered personal, community, and societal threats, in line with the socio-ecological model; (b) the wide range of impacts that the COVID-19 pandemic has had on individuals at greatest risk, its negative consequences on virtually all aspects of daily life; and (c) the steps that can be taken to prevent, reduce, and reverse its occurrence. Ultimately, this Research Topic intends to help us achieve a more thorough understanding of the underlying causes and correlates of older adult social isolation and loneliness as well as promising programmatic strategies for bolstering older adult social and emotional health and community engagement across diverse cultures, social systems, and populations.

We believe this Research Topic represents some of the most current theoretical, programmatic, and clinical research and evaluative assessments from around the world inquiring into the growing fragility of late-life relationships and the accompanying feelings of human disengagement. From multiple disciplinary and professional perspectives, this Research Topic serves to document our current understanding of the complexities surrounding the negative impacts of weakened relational ties on older adult safety, health, and wellbeing. It also demonstrates the application value of a range of research and evaluation methodologies, measurement strategies, and analytic approaches that can be employed when collecting both quantitative and qualitative data and scrutinizing them. At the same time, it showcases some of the most promising programmatic strategies and interventive techniques that show the greatest promise in helping to repair and maintain the integrity of an older adult's social and community network and support system.



2 Reflections about the Research Topic

The 54 papers in this Research Topic employ a broad range of methodologies including employing a variety of measures and sampling techniques. The Research Topic contains 40 original research papers, five reviews, three community case studies, a randomized clinical trial, a methods paper, a conceptual framework paper, a perspective paper, and an opinion piece. Of the original research papers, the majority analyzed quantitative data, two used qualitative data and three used mixed methods. Papers reporting results from cross-sectional data outnumber longitudinal papers. In fact, there are twice as many cross-sectional research papers compared to papers analyzing longitudinal data.

Papers reporting quantitative results from secondary analyses outnumber primary analysis empirical papers three to one. Four secondary datasets from China (CLASS, CLHLS, CHARLS, and ICFPS) were tapped for papers as were five datasets from the United States (HRS, HAPID, NSHAP, Rush MAP, and NSOAAP). Secondary analytic techniques were also applied to datasets from the Republic of Korea, Germany, Northern Ireland, Norway, and Sweden. Respondents from 18 European countries are featured in the SHARE dataset.

This Research Topic of papers includes authors with institutional affiliations from 14 countries: Australia, Canada, China, Germany, Ireland, Japan, New Zealand, Norway, Republic of Korea, Romania, Sweden, Switzerland, United Kingdom, United States. Respondents from 29 countries (including the 18 in the SHARE dataset) are represented among the papers.

Unfortunately, many countries are not represented in this Research Topic, including India, Russia, the countries of Africa, as well as those in Central and South America. Without research emanating from these regions of the world, our understanding of loneliness and social isolation will remain incomplete.

Slightly less than half of the articles in this Research Topic report data that were collected pre-COVID pandemic, and 18 report data collected during the pandemic. Another three articles conducted data collection both prior to and during the COVID pandemic. Three articles reflect data collected post-pandemic.

Most of the data in this Research Topic were collected from older adults living in the community, with only a few specifically mentioning the inclusion of individuals living in nursing homes and other long-term care communities. Most of the studies did not indicate whether people with cognitive impairment were included. Of the 16 that did mention they considered cognitive impairment, about half indicated they included persons with cognitive impairment in the sample, but not those living with severe or advanced Alzheimer's disease or related dementias.

A variety of social isolation and loneliness measures were utilized in this study collection. In terms of measuring loneliness, some studies asked how frequently the respondent felt lonely in the past week or used a standardized tool such as the UCLA Loneliness Scale (1) or the De Jong Gierveld Loneliness Scale (2). Social isolation was also measured in a variety of ways including asking individuals whether they had a confidante, asking about their level of social support, having them complete an ego-centered, social network map, asking how frequently they participated in various social activities, or through administration of a standardized measurement tool such as the Lubben Social Network Scale (3–5). In many studies, respondents were asked about their living arrangements, and the data were converted into a dichotomous variable (living alone - yes or no). The article by Smith and Barrett in this Research Topic proposes use of a more recently developed measurement tool, the Upstream Social Interaction Risk Scale (U-SIRS-13), which was also incorporated in the community case study of a multi-sector collaboration by Marcos et al..

In approximately half of the articles, a named theory was explicitly mentioned as undergirding the study and inspiring the inclusion of a question or series of questions in the data collection protocols that were developed. It would benefit this field of study if the use of theory was consistently employed to inform the planning and undertaking of future research endeavors. In other words, it is encouraged that use of theory be explicitly brought to bear in terms of informing study design, guiding data collection and analysis, and then incorporated into the meaning making of findings during discussion.



3 The current state of social isolation and loneliness scholarship

Scholarship represented in this Research Topic indicates that differences remain in the extent of history, theory, conceptual grounding, and overall development of social isolation vs. loneliness scholarship with the literature on social isolation still situated at an earlier stage of evolution.

We find that there is continued conflation of these related yet distinct constructs. It is critical that we come to a more precise understanding of the overlaps and distinctions between social isolation and loneliness. Though recent studies have increasingly recognized their differences, we still come across studies that commingle these two constructs. This is becoming an even more relevant issue in today's world as the COVID-19 pandemic has shone a spotlight on the importance of these two constructs. As a result, there has been an influx of researchers and practitioners who are focusing their attention on social isolation and loneliness. There are also other constructs related to social connectedness that are also seemingly conflated with social isolation and loneliness, including social engagement, social network, social activities/involvement, and social support. Since this Research Topic focused on social isolation and loneliness, we will not elaborate further on these other related constructs.

There remains a lack of consensus about preferred measures for social isolation and loneliness. By definition, social isolation is defined as having few social relationships or infrequent social contact with others, and loneliness is defined as a negative feeling resulting from the subjective experience of perceived unfulfilled social, emotional and intimate needs, feeling left out, and the lack of a sense of belonging at a local or societal level (6). A recent WHO report offers the following distinction between the term's social isolation and loneliness: “Social isolation and loneliness are forms of social disconnection. The former is the objective state of having few roles, relationships or social interactions, and constitutes the structural dimension of social disconnection. The latter is more subjective, i.e., the unpleasant or negative feeling/emotion resulting from perceived lack of social connection, reflecting a discrepancy between desired and actual experience of connection” (7).

To further advance knowledge and understanding about social isolation and loneliness, the extent to which consensus needs to be reached on measures for social isolation and loneliness across research fields, countries, cohorts, and stakeholders should be further determined. The advantages and disadvantages of achieving broad scale measurement tool agreement need to be considered, including the extent to which consensus across research studies impacts the soundness of the underlying constructs claiming to be measured, hinders comparisons of findings across cohorts and countries, etc. Multiple editors of this Research Topic have examined and provided recommendations related to this Research Topic. For example, a recent opinion piece reviewed the status of measures of social isolation among older populations and provided guidance to the research community (8). Fried et al. (9) previously called for a unified approach to the study of loneliness and a greater consensus on the definitions and measures of loneliness to help support those designing and delivering policy and services. More recently, an inventory of existing social connection measures was compiled to provide the research community with validated measurement options for research and practice (10).

There is a scarcity of studies examining trends and comparisons within and across countries, as well as across time periods and generational cohorts. Within countries, sub-population level nuances need to be better understood including those subgroups/subpopulations at greatest risk, as well as possibly underserved communities such as rural older adults, racial and ethnic minorities, etc. Across countries, more comparisons are also needed to better understand variations in population-level prevalence, incidence, and related macro-level differences. Across time periods and/or generations, research is needed to assess cohort effects, including longitudinal follow-ups of the same individuals over an extended period (ideally from mid-life or earlier to late-life).

Social isolation and loneliness are associated with the pertinent outcomes of interest and many other variables that could confound the associations examined. Hence, a sufficient control for confounders in research studies is essential. This point is illustrated by Victor (11). She highlighted that there is a need to minimize residual confounding effects, as many studies examining the associations between loneliness and cognition did not control for measures of social connection and isolation, depressive symptoms, and other pertinent confounders.

Continued research about the impact of the COVID-19 pandemic and its compounding detrimental effects on the physical and mental health of older adults [especially cognition, cognitive impairment, and Alzheimer's Disease and Related Dementias (ADRD)] as it relates to the experience of social isolation and loneliness warrants systematic study. Greater precision is needed in terms of distinguishing between cause and effect influences as opposed to associations among key health variables and the conditions of social isolation and loneliness (12). The impacts of COVID-19 and how the pandemic has altered how we interact with each other over the long-term are questions yet to be fully understood (13). For example, remote and hybrid work arrangements and switching to interacting with friends and families online have become way more common. COVID-19 has also been linked to an increased risk of Alzheimer's Disease and Related Dementias (14, 15). Unsurprisingly, social isolation and loneliness are two prominent risk factors preceding the development of ADRD (16–19). Alarmingly, the combined effects of COVID-19 and social isolation and loneliness can be even more pronounced than either of them alone, especially on ADRD. Though emerging studies have shown evidence substantiating this link (15, 20), cognitive outcomes require an extended follow-up period, especially in cognitively healthy older adults. Longitudinal follow-up studies spanning decades, which incorporate measures of social isolation and loneliness, and measures related to COVID-19, are needed to understand the long-term intertwining effects of COVID-19 and social isolation and loneliness on older adults' health, particularly cognitive outcomes (Lawlor et al.).

Finally, a scarcity of effective programmatic interventions to ameliorate social isolation and loneliness that have been systematically tested. This requires the contributions of interdisciplinary and cross-disciplinary professions and disciplines including sociology, social work, psychology, medicine (especially psychiatry and neurology), as well as deep knowledge of randomized controlled trials (RCTs), public health research methodologies, and more. Such research inquiry must not reflect a siloed mentality. Cross-fertilization of ideas and the use of big data that incorporates measures central to different fields yet related to social isolation and loneliness are strongly encouraged as are study designs that involve the community (i.e., community-based participatory research).



4 Recommended research directions

The editors of this Research Topic reached a consensus about the importance of the following future research directions that will further our understanding of the risk and protective factors, detrimental effects, particularly impacts on mortality (21, 22) and cognitive impairment (16, 23), as well as potential interventions that could ameliorate the negative consequences of older adult social isolation and loneliness.

Recommended avenues for future social isolation and loneliness research include efforts that:

• Focus on solutions at both the individual or clinical level and at the community and societal level, across various levels as indicated in the socio-ecological model (24). For example, an article by Smith et al. (25) offers nine actionable community- and societal-level strategies to strengthen community capacity and promote cross-sectoral support for social connection among older adults (e.g., establish common nomenclature, use common measures, strengthen referral pathways, expand evidence for programs and services, leverage funding).

• Test the value and efficacy of differing measurement tools and definitions of the social isolation and loneliness constructs. Clearly, we have yet to arrive at a consensus on these matters and need to consider how to send a more coherent message to those designing and conducting research studies as well as developing and implementing policy and services. For example, an international meeting on loneliness was held in Belfast, Ireland in December 2018 that developed a consensus statement regarding key issues for moving forward research and clinical practice on loneliness (26). Pomeroy and associates (8) suggested convening an international meeting on social isolation like the Belfast 2018 meeting on loneliness. It would seem timely to consider an international meeting to build consensus on measurement and coherent messaging for social isolation and loneliness, involving various stakeholders, including policy makers and academics from diverse disciplines. This effort is particularly pertinent given the surge in interest from the research, service, and clinical communities concerning the detrimental effects of social isolation and loneliness on a plethora of health outcomes.

• Address the debate on whether loneliness levels are increasing or not. Compelling data are needed—not just at a population level and across different countries that have distinct population demographics, but also at a subpopulation level to allow intra-country comparisons.

• Recognize social isolation and loneliness are public health issues—what can we learn from other public health interventions? The recent World Health Organization statement (7) regarding mental health and social connection is relevant here. Furthermore, the 2023 Report from the U.S. Surgeon General's report on Our Epidemic of Loneliness and Isolation is pertinent in this regard as well (27).

• Investigate the question: “are we destined to increasingly be a society of loners?” This is a relevant question to ask and pursue, especially against the backdrop of population aging and reduced fertility rates across countries that have resulted in the inverted pyramid population age composition/structure.

• Apart from inflammatory markers (28, 29), are there other emerging biological correlates/signatures of social isolation and loneliness? There has been preliminary evidence of inflammatory markers (30–32), DNA methylation clock (33), and depressive symptoms (34) being the mediators linking social isolation and loneliness to cognitive decline/impairment. Are there other potential mediators that are also modifiable via interventions?

• More precisely analyze the relationship between social isolation and loneliness and cognitive decline/impairment and ADRD (11), including the extent to which these constructs are causative, symptomatic, comorbidities, or something different.

• Better explain why interventions targeting social isolation and loneliness seem, all too often, to fall short of their intent. Too few studies offer rigorous models of implementation and evaluation in this regard. There are exceptions, including recent trials led by Dodge et al. (35), that have shown preliminary evidence of an intervention, the Internet-Based Conversational Engagement, for older adults facing social isolation, improving cognition and metrics of mental health. Additionally, Ng et al. (36, 37) have shown, in a preliminary RCT, that horticultural therapy with older adults who are cognitively healthy improved their degree of social connectedness, with its effect mediated by a prominent inflammatory marker, the interleukin-6. Lastly, Creswell et al. (38) conducted an RCT on mindfulness-based stress reduction training, which reduces loneliness and pro-inflammatory gene expression in older adults. Replication/validation studies of these and other interventions in different populations are needed.

• Consider whether it is time for a coordinated global strategy on addressing social isolation and loneliness. How do we ensure contributions and perspectives from underrepresented countries and populations are considered? Further, how are the findings gleaned across culturally diverse regions generalizable to or possibly different within populations? Are findings and interventions “one-size-fits-all” or are nuances observed and hence interventions need to be tailored to different populations? Efforts to harmonize and synergize global efforts are underway (39, 40); however, they would benefit from additional governmental and cross-sectoral support fuelled by rigorous surveillance and evidence about the effectiveness of social connection programs and services.



5 Conclusion

Perhaps not surprisingly, the impressive compendium of contemporary research and scholarship on older adult social isolation and loneliness included in this Frontiers Research Topic has raised as many questions as it has answered. As a result, we have shared our thoughts on what remains as part of the unfinished research agenda when it comes to better understanding and responding to what we perceive to be these two major contemporary threats to individual, community, and societal health, and wellbeing across the globe.

The number, scope, breath, and quality of the contributions that we received speak volumes to the timeliness and significance of the topic in the public health community and the growing level of concern and interest surrounding the interpretation of both constructs. We sincerely hope that this Research Topic further sparks investigative efforts, broadly conceived, at comprehending and responding more fully to the deeply concerning impacts of social isolation and loneliness on older adults and the world in which they live.
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Objective: This study aims to develop and validate a prediction model for evaluating the social participation in the community middle-aged and older adult stroke survivors.

Methods: The predictive model is based on data from the China Health and Retirement Longitudinal Study (CHARLS), which focused on individuals aged 45 years or older. The study utilized subjects from the CHARLS 2015 and 2018 wave, eighteen factors including socio-demographic variables, behavioral and health status, mental health parameters, were analyzed in this study. To ensure the reliability of the model, the study cohort was randomly split into a training set (70%) and a validation set (30%). The Least Absolute Shrinkage and Selection Operator (LASSO) regression analysis was used to identify the most effective predictors of the model through a 10-fold cross-validation. The logistic regression model was employed to investigate the factors associated with social participation in stroke patients. A nomogram was constructed to develop a prediction model. Calibration curves were used to assess the accuracy of the nomogram model. The model’s performance was evaluated using the area under the curve (AUC) and decision curve analysis (DCA).

Result: A total of 1,239 subjects with stroke from the CHARLS database collected in 2013 and 2015 wave were eligible in the final analysis. Out of these, 539 (43.5%) subjects had social participation. The model considered nineteen factors, the LASSO regression selected eleven factors, including age, gender, residence type, education level, pension, insurance, financial dependence, physical function (PF), self-reported healthy,cognition and satisfaction in the prediction model. These factors were used to construct the nomogram model, which showed a certain extent good concordance and accuracy. The AUC values of training and internal validation sets were 0.669 (95%CI 0.631–0.707) and 0.635 (95% CI 0.573–0.698), respectively. Hosmer–Lemeshow test values were p = 0.588 and p = 0.563. Calibration curves showed agreement between the nomogram model and actual observations. ROC and DCA indicated that the nomogram had predictive performance.

Conclusion: The nomogram constructed in this study can be used to evaluate the probability of social participation in middle-aged individuals and identify those who may have low social participation after experiencing a stroke.
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 stroke; middle-aged and older adults; social participation; prediction model; nomogram


1 Introduction

Stroke is a significant contributor to both mortality and long-term disability, and there is a growing concern about a global stroke epidemic (1). According to data from 2019, stroke ranked as the second leading cause of both death, affecting 6.6 million individuals, and disability, resulting in the loss of 143 million disability-adjusted life years (DALYs) globally (2, 3). According to the Global Burden of Disease Study (GBD) 2017, it was estimated that stroke caused around 2 million deaths in China in 2017, making it the primary cause of years of life lost (4).Stroke is a leading cause of neurological morbidity, particularly among middle-aged and older adult individuals. It frequently leads to lasting neurological deficits, which can have a profound impact on an individual’s quality of life (5). The incidence of stroke is increasing every year, posing a substantial social and economic burden (6). The global population is aging, and this trend is particularly pronounced in China, which has the highest number of older individuals worldwide (7). As a result, China is confronted with substantial challenges in delivering care and addressing the needs of its aging population, particularly those who have suffered from strokes (8). These stroke survivors often face significant obstacles in terms of their social participation due to physical decline, in addition to the mental and spiritual burdens they carry.

There is currently no consensus on the exact definition of social participation (9, 10). However, it is widely recognized as a crucial element in the recovery process of individuals who have experienced a stroke. The International Classification of Functioning, Disability, and Health (ICF) model emphasizes the importance of social participation in restoring functionality (11). A systematic review and network meta-analysis have highlighted the significance of survivors of stroke engaging in meaningful social activities (12). There are studies indicating that social participation is significantly associated with individual-level factors, such as socio-demographic factors, ADL, physical function, depression, cognition and satisfaction.in participating in activities (13–16). On one hand, the older adult can utilize their own strengths and abilities to engage in work or social activities, which not only provides physical exercise but also contributes to society. On the other hand, participating in social interaction activities can enhance the older adult’s mood, helping them overcome negative emotions and maintaining their overall well-being (17). Insufficient social participation in stroke survivors is closely associated with their emotional perception disorders, which may negatively impact their quality of life.Research indicates that stroke patients often face significant challenges in emotional perception. Additionally, these emotional perception issues experienced by stroke patients are strongly linked to social participation and satisfaction with psychological well-being. It has been observed that poor emotional perception is associated with reduced social participation and a lower quality of life. However, it is important to note that this relationship between emotional perception and social participation is not solely due to general cognitive impairment following a stroke (18).

While there is a growing body of research focusing on social participation in stroke, there is currently a dearth of tools available for predicting social participation in stroke patients. This study aims to explore the social participation of middle-aged and older adult individuals and identify the factors that influence their participation. By developing a prediction model, this research can assist social institutions, researchers, and family caregivers in predicting and promoting social participation among this population.



2 Methods


2.1 Study participants

The China Health and Retirement Longitudinal Study (CHARLS) is a nationally representative longitudinal survey of persons in China 45 years of age or older and their spouses, which was publicly available at http://charls.pku.edu.cn (19).we selected eligible participants in CHARLS 2015 and 2018 to analysis in this study. The cohort was conformed to the Declaration of Helsinki and approved by the Peking University Institutional Review Board (IRB00001052-11015, IRB00001052-13074).

Inclusion criteria were as follows: (1) age ≥ 45 years; (2) Answer the questions about social participation; (3) Complete survey of basic information (gender, age, residence type, education level, marital status, work and retirement); (4) physical function(PF), activity of daily living (ADL), instrumental activity of daily living (IADL), depression, sleep, self-reported health, life satisfaction and pension insurance were investigated; (5) Sample missing value ≤20%.

The study data were strictly selected as the criteria above. The data included as the Figure 1, the participants were reported stroke in the CHARLS 2015 wave (n = 451) and 2018 (n = 974) wave included. 1,425 participants selected,the age<45y (n = 186) were exclude. Finally,1,239 eligible participates were included in the prediction model.

[image: Figure 1]

FIGURE 1
 Flowchart for population selection from the CHARLS.




2.2 Assessment of social participation

The CHARLS survey asked participants to indicate which social activities they engaged in during the previous month. These activities included: (1) interacting with friends;(2) playing mahjong, chess, cards, or participating in table games at a community club; (3) providing unpaid help to family, friends, or neighbors who do not live with them; (4) attending a sport, social, or other type of club, (5) participating in a community-related organization;(6) engaging in voluntary or charity work;(7) caring for a sick or disabled adult who does not live with them;(8) attending an educational or training course;(9) engaging in stock investment;(10) using the Internet; (11) others. For participants who were involved in the activities, the survey also asked about the frequency of their participation. The options provided were: 1 = Almost Daily, 2 = Almost Every Week, 3 = Not Regularly. We categorized individuals who engaged in more than one social activity with a participation frequency of ‘Almost Daily’ or ‘Almost Every Week’ as having social participation (coded as ‘1’), while those who did not meet these criteria were considered to have no social participation (coded as ‘0’) (20, 21).



2.3 Predictors


2.3.1 Demographic characteristics

Demographic characteristics included age, gender(1 = male,2 = female), marital status (1 = married and living with spouse/ Cohabitated,2 = separated/divorced/never married/ Widowed), type of residence (1 = urban,2 = rural), education (1 = Elementary school or below,2 = Middle school,3 = High school or above), the pension, insurance, income (1 = yes,2 = no),work and retirement (1 = Currently Not Working,/Never Worked, 2 = Working).



2.3.2 Health status and behavior

Health status and behavior included physical function(PF), activity of daily living (ADL),instrumental activity of daily living (IADL), sleep duration, body pain. Physical functioning (PF) is assessed through various activities such as jogging, walking, climbing stairs, bending down, stretching arms, and lifting heavy objects. Participants rate their level of difficulty in performing these activities on a scale of 1 to 4, with 1 indicating no difficulty, 2 indicating some difficulty but still manageable, 3 indicating difficulty requiring assistance, and 4 indicating inability to perform the activity. The scores of all options are added together to determine the level of PF dysfunction. A higher score indicates a greater impairment in physical functioning. The ADL and IADL evaluating the status of basic and instrumental activities of daily living, respectively, were assessed as continuous numerical variable. In the CHARLS data the ADL assessed by six aspects including dressing, bathing, eating, toilet, transfer and controlling urination and defecation, while the IADL assessed by five aspects including cooking, shopping, taking Medications, managing Money (8).Each question had four possible answers in CHARLS. We have unified code as follows:4 = do not have any difficulty;3 = have difficulty but Can Still Do It;2 = have difficulty and need help;1 = cannot do it. Each option is added to produce a score, with higher scores indicating the better daily living activities. Sleep duration at night is a continuous numerical variable, and the pain was assessed five levels (1 = none, 2 = a little, 3 = somewhat; 4 = quite a bit; 5 = very).



2.3.3 Mental health parameters

The study included mental health parameters such as depression, satisfaction, cognition, self-reported health, and financial dependence. Depressive symptoms were evaluated using the widely used 10-item Center for Epidemiological Studies Depression Scale (CESD-10). This scale assesses both depressed mood and positive affect and consists of ten items. Scores on the CESD-10 range from 0 to 30, with higher scores indicating more severe depressive symptoms (22). Satisfaction is measured through five aspects: self-comment on life-as-a-whole, health, marriage, children, and air quality (23).The option for each aspect is scored in reverse order, with a higher score indicating a higher degree of satisfaction. The total score represents overall satisfaction. The self-reported healthy item is a variable that represents grades, with the answer options being 1 = Very Good, 2 = Good, 3 = Fair, 4 = Poor, and 5 = Very poor. The evaluation of financial dependence involves coding dependent children as “1,” and dependence on pension/saving/insurance/other as “2.” The cognitive used the Minimum Mental State Examination scale (MMSE) including memory, executive function, and orientation domains. Both the validity and the reliability of these scale have been well documented (24).To assess overall cognitive function, z-scores were generated for each cohort using a two-step process. In step 1, the range test scores were normalized to the baseline and domain z-scores were calculated. This involved subtracting each range test score from the mean and dividing it by the standard deviation (SD) of the baseline scores. In step 2, the mean of the three domains was renormalized to the baseline and individual global z-scores were calculated for each wave. This method of generating cognitive z-scores is widely recognized and accepted in the field (25–27).




2.4 Statistical analysis

Statistical analysis and drawing were performed using R software. Missing data values were multiple interpolated using Random Forest algorithm. Categorical variables were described using frequency and percentage, while continuous variables were described using mean (M) ± standard deviation (SD) or median (P25–75). Comparisons between groups were performed using t-test, chi-square test and non-parametric test. Data were randomly divided into training (n = 867) and validation (n = 372) sets, according to a ratio of 7:3.

A nomogram was utilized to visually represent the likelihood of social participation in individuals with stroke. Additionally, the LASSO regression analysis was employed to develop and validate the model (28, 29). Initially, the training set data underwent LASSO regression to identify predictors of social participation in stroke patients. Subsequently, tenfold cross-validation was conducted to determine the appropriate tuning parameters (λ) for LASSO regression analysis, and the most significant features were identified using the LASSO algorithm. Finally, the selected predictors were included in a multifactor logistic regression analysis, and a nomogram was constructed (30). The discrimination ability of the model was determined by using the area under the receiver operating characteristic (ROC) curve (AUC). The degree of agreement between predicted probabilities and observed outcomes was determined by using calibration curves. Clinical validity was assessed using decision curve analysis (DCA).




3 Results


3.1 Participant characteristics

A total of 1,239 individuals with stroke were included in this study. The demographic and clinical characteristics of the participants can be found in Table 1. The ratio of social participation in the study was 43.5% (539/1239). Several factors, including age, residence, education, pension, income, financial dependence, PF, ADL, self-reported healthy, cognition, satisfaction differed significantly (p < 0.05) between patients with and without social participation. Univariate analysis was conducted on both the development set and internal validation set (refer to Additional file).



TABLE 1 Baseline characteristics of the study population.
[image: Table1]



3.2 Predictive model development

The participants were randomly assigned to the training and validation sets in a 7:3 ratio. LASSO regression analysis was employed to identify the best predictors for the model, using a 10-fold cross-validation. Non-zero coefficients were selected as potential predictors of social participation (Figures 2A,B). These potential factors were then incorporated into the logistic regression model. The results of the logistic regression can be found in Table 2. The variance inflation factor (VIF) test was conducted, and all variables had VIF values below 4. The model fit is fine without covariance. The variables included age, gender, residence, education, pension, insurance, physical function, financial dependence, self-reported healthy, cognition, and satisfaction as predictors.

[image: Figure 2]

FIGURE 2
 Demographic and clinical feature selection using the LASSO regression model. (A) According to the logarithmic (lambda) sequence, a coefficient profile was generated, and non-zero coefficients were produced by the optimal lambda. (B) The optimal parameter (lambda) in the LASSO model was selected via tenfold cross-validation using minimum criteria. The partial likelihood deviation (binomial deviation) curve relative to log (lambda) was plotted. A virtual vertical line at the optimal value was drawn using one SE of minimum criterion (the 1-SE criterion). Choose the minimum Lambda = 0.0215, ie log(Lambda) = −3.84.




TABLE 2 The prediction model with multivariate logistic regression.
[image: Table2]

A nomogram was used to present the predictive model, allowing for quantitative probably prediction of social participation in patients with strokes (Figure 3). The nomogram showed that Physical Function (≤12) corresponded to the highest probable score (100 points),followed by having insurance (67 points). When the influence factors of social participation were visualized, the prob. of individual social participation could be predicted. First, each independent influence factor was projected upward to the first line of the scale to get score of each factor, and then the scores of 11 influence factors were added to get the total scores. Second, the prob. of social participation was calculated according to the total scores. Finally get the predicted probability at the bottom of the nomogram based on the total score.The higher the total scores, the higher the prob. of individual social participation.

[image: Figure 3]

FIGURE 3
 Nomogram.




3.3 Predictive model validation


3.3.1 Discrimination

AUC values were calculated to assess the discrimination of the predictive model in predicting social participation in stroke patients. The results, shown in Figures 4A,B, indicate that the predictive model achieved an AUC value of 0.669 (95% CI = 0.631–0.707) in the training set, with a specificity of 0.616 and sensitivity of 0.722. In the validation set, the AUC was also 0.635 (95% CI = 0.573–0.698), with a specificity of 0.651 and sensitivity of 0.620. These findings suggest that the nomogram has some discriminatory power and predictive value.

[image: Figure 4]

FIGURE 4
 (A) ROC curves generated from the training data set. (B) ROC curves generated using the validation data set.




3.3.2 Calibration of the predictive model

The nomogram was evaluated using a calibration plot and the Hosmer–Lemeshow goodness-of-fit test (P>0.05) indicates that the model exhibits a very good degree of fit). The test results showed that the model had a good fit for the training set (X2 = 6.5352, df = 8, p = 0.5875) and the validation set (X2 = 6.7573, df = 8, p = 0.563).Calibration plots for the training and validation sets, based on the logistic regression model, are displayed in Figures 5A,B. The calibration curves for the nomogram demonstrate a high level of consistency between the predicted and actual probabilities of frailty in both the training (Figure 5A) and validation (Figure 5B) sets.

[image: Figure 5]

FIGURE 5
 (A) Calibration plot for the training data set; (B) Calibration plot for the validation data set.




3.3.3 Evaluation of clinical validity

The clinical validity of the model was evaluated using the DCA method, and the results are shown in Figures 6A,B. From the decision curves, the net benefits of the predictive model for the internal validation set were significantly higher than those of the two extreme cases, indicating that the nomogram model had the superior net benefit and predictive accuracy.
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FIGURE 6
 (A) DCA curves for the training data set. (B) DCA curves for the validation data set.






4 Discussion

This study established and verified a nomogram model that can predict social participation among middle-aged and older adult Chinese individuals who have suffered a stroke. The findings reveal that 56.5% of stroke survivors did not engage in any social activities. Lower levels of social participation can contribute to feelings of loneliness and social isolation, ultimately hindering post-stroke recovery. Additionally, this can negatively impact the quality of life for individuals who have experienced a stroke and place an increased burden on their families in terms of caregiving responsibilities.Previous studies have demonstrated that increased social participation positively influences the recovery of stroke patients (12, 31–34). Hence, it is essential to identify individuals with limited social participation to implement preventive and intervention measures that promote and enhance social engagement.

The potential for social participation is a complex issue influenced by multiple factors. This study highlights that physical function (PF) is the primary factor impacting the social participation of stroke survivors. The severity of PF damage, as indicated by higher scores, is negatively correlated with social participation. As individuals age, their physical function tends to decline, which is also negatively associated with social participation. This finding aligns with previous research demonstrating a negative correlation between age and PF impairment with social participation (14, 15, 34). Furthermore, our study findings indicate that women exhibit a higher tendency to participate in social activities as compared to men. This aligns with the research conducted by Cai et al. (16) However, it contradicts certain reports suggesting that men are more likely to engage in social activities than women (35, 36). This discrepancy could potentially be attributed to various factors such as biological differences between genders, inconsistencies in the social division of labor, and racial disparities (37). Moreover, individuals residing in urban areas exhibit a greater likelihood of social participation compared to those in rural areas. This disparity could be attributed to factors such as economic conditions, infrastructure, social support, and population density. Interestingly finding, individuals with higher levels of education are more likely to engage in social activities. The results were consistent with recently published finding (15, 16, 21).

Our predictive model revealed a significant association between pension, insurance, financial dependence and social participation in stroke patients. The results indicated that individuals who had pension and insurance were more inclined to actively engage in society after experiencing a stroke, potentially because they felt financially secure. Additionally, we observed that individuals who relied on pension, savings, or insurance rather than their children for financial support tended to exhibit higher levels of sociability. This could be attributed to the psychological burden and enhanced financial stability associated with such arrangements. Moreover, there is a positive correlation between life satisfaction and self-reported health with social participation., indicating that higher levels of self-satisfaction and better self-reported healthy are associated with increased likelihood of social engagement. This finding aligns with previous research conducted by Della Vecchia etc. (38) Cognitive function, comprising orientation, memory, and executive ability, also plays a crucial role. The overall cognitive score is positively correlated with social participation, suggesting that better cognitive function is linked to a higher probability of social engagement. This is consistent with previous studies (36, 39). Furthermore, the study’s results emphasize the importance of cognitive function in middle-aged and older adult stroke patients as a key indicator post-stroke, as it is closely tied to their quality of life and level of social participation.

Social participation is a crucial aspect of stroke rehabilitation and a policy framework for addressing population aging. Factors such as patient demographic characteristics, functional status, and mental conditions play a significant role in determining social participation. While there have been numerous studies in China focusing on enhancing the social participation and integration of post-stroke patients to improve their quality of life and reduce burden, there is a lack of research on the potential influencing factors of social participation and a scarcity of relevant tools for predicting social participation in different groups of stroke survivors. The prediction model developed in this study effectively identifies the factors that affect social participation among high-risk patients and stroke survivors. Our findings indicate that lower physical dysfunction and higher cognitive function are associated with greater social participation after stroke. Although there has been considerable attention on physical functioning and cognitive function after stroke, there is limited knowledge about the relationship between social participation and these factors. Furthermore, our study reveals that women, individuals living alone, and those with higher pensions, social insurance, self-rated health, and satisfaction are more likely to engage in social activities after stroke. These findings emphasize the need to focus on providing support in these areas and addressing the deficiencies in these aspects among stroke survivors.

Our internally verified nomogram model has been found to be a valuable tool for assessing the probability of strokes in patients and their potential for social participation.However, it is important to acknowledge the limitations of the present study. Firstly, the CHARLS database does not provide information on certain potential factors such as community facilities, disease stage classification, and social relationships. This lack of data may have impacted the accuracy of our findings. Secondly, the survey method used in this study was self-report, which is known to be highly subjective. When answering measurement questions, subjects can be influenced by their own subjective consciousness and may intentionally or unintentionally provide selective or socially expected answers, leading to inaccurate measurement results. Factors such as memory bias, social desirability, self-protection, and language expression can also affect the accuracy and reliability of self-reported results. Additionally, the individual’s emotional and psychological state, as well as environmental factors, can introduce errors in the measurement results.Thirdly,it is worth noting that this study was retrospective in nature and the nomogram was developed using data specifically from China. Therefore, caution should be exercised when generalizing these findings, as they may only be applicable to community-dwelling survivors of stroke in China. To enhance the reliability and applicability of our current nomogram model, further verification using data from external cohorts is necessary.



5 Conclusion

We developed a predictive model to assess the probability of social participation in middle-aged and older stroke adults. The model considers various factors including age, gender, residence, education level, pension, insurance, financial dependence, physical fitness, self-reported healthy, cognition, and satisfaction. By utilizing the assessment results, early intervention can be implemented in stroke groups to improve social participation.
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Background: Older people can experience health and social challenges such as loneliness, depression, and lack of social connectedness. There is need for programs and approaches that address the growing incidence of social isolation and loneliness for older people. One initiative that aims to address these challenges is the Sporting Memories program. This program was developed in the United Kingdom and licensed to South Australia in 2019. The program is currently delivered across six community locations.

Methods: The aim of this study was to explore participants perspectives of the Sporting Memories program in South Australia. Underpinned by qualitative research, three focus groups were conducted, led by an experienced interviewer. Focus groups occurred at three of the six locations, including a day respite center, assisted living center and a government community center. The data were analyzed thematically by the research team.

Results: There were 16 participants over 65 years old, including four women and 12 men. Three key themes were developed: “free to talk about anything,” “not feeling left out” and “a chance to share and learn.” Collectively, participants reflected on how they built social connections, felt safe and included and learnt more about each other.

Conclusion: The Sporting Memories program provides a group program for older people to come together and develop new friendships. The use of sports as a means of reminiscence was considered relatable for the participants who reported social benefits and plans to keep attending. They valued learning through the program which was enhanced by having a facilitator who was knowledgeable about sport.
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1 Introduction

Over the course of the past 30 years, there has been a remarkable increase in life expectancy across much of the developed world (1). While increases in lifespan and decrease in mortality is a positive development for humanity (2), it comes at a price. Australia, like much of the western world, confronts a growing aging population (3). The population of people aged 65 or older in Australia has increased from 4.6% in 1922 to 16.2% in 2021 with growth to continue, with over 20% expected by 2066 (3). Between 2000 and 2050 alone, the global share of people 80 and older is estimated to be almost 5% (4). Catering to the aging population requires adequate resourcing of the aged care sector and workforce to manage complex health and social issues. However, declining fertility and shrinking size of the working age population compound these challenges (2).

In addition to the well-recognized physical impacts of aging (1), there are also socio-cultural challenges associated with aging (2). For example, as people get older, they may experience cognitive changes, bereavement (such as loss of a life partner) and drop in income. These experiences can all contribute to social isolation, loneliness, loss of independence and increased psychological distress (5). Research indicates that with increasing age, older people experience higher levels of psychological distress (6). A review of the literature identified that social isolation and loneliness can substantially increase the risk of dementia, coronary artery disease and all-cause mortality (7).

Different approaches have been trialed to address the negative health impacts of social isolation and loneliness in older people including at the community level (such as the Campaign to End Loneliness in United Kingdom),1 directly (such as social prescribing, support groups, cognitive behavioral therapy, mindfulness and pharmaceutical interventions) and indirectly (such as participation in exercises, and gym memberships to promote broader social engagement) (8).

Another direct approach to counter social isolation and loneliness is through reminiscence programs. Reminiscence is verbalizing past events as remembered by the narrator, which, can encourage the wellbeing of participants through sharing of stories. Reminiscence is based on past experiences, and although often reliant on an individual’s memories, can be a catalyst for connecting with others who have had similar experiences (9–11). Reminiscence is described as memories, recollections, reflections, remembrances, anecdotes, or memoirs, with its application for health benefits being of interest for a growing aging population (12). Types of reminiscence can include integrative (promoting self-worth through reconciling past events), instrumental (recalling past coping strategies that lead to resilient responses), transmissive (passing on wisdom and legacy), narrative (describing or telling stories), escapist (preferring the past to the present), and obsessive (rumination over past regrets or guilt) (13). Of these, the last two could be regarded as unhelpful processes for healthy aging, with some evidence that the first four can by psychosocially positive, particularly if conducted in group settings (7, 11). Reminiscence can incorporate “tools” such as art, music, poetry, objects, photographs, and activities (12).

Reminiscence can draw on a range of past experiences, including sport. Sporting Memories programs use reminiscence about individual’s past sports experiences and were originally developed in the United Kingdom and registered under the Sporting Memories Foundation.2 The aim of the program was to bring together older adults to talk about and remember sporting experiences, while providing social and physical activities to provide an atmosphere of fun and friendship, thereby improving wellbeing (10, 14). Sporting Memories programs attract people with an interest in sport, who may not engage in other mediums such as music or art. The programs have been developed to support the wellbeing of people who may be living with cognitive changes, loneliness and/or depression (10). During sporting reminiscence, various stimuli or props are used, including video, photos, newspaper articles, sporting memorabilia and personal stories. The sporting memories programs can also incorporate sensory stimulation such as sights, sounds, tastes, smells, through exposure to memorabilia, music and food from the era where a sporting memory is being recalled (10).


1.1 The context

In 2019 SportsUnited was granted a license to run Sporting Memories programs in Australia. In 2024, there were at least six locations operating regularly in South Australia, with programs organized weekly, fortnightly, or monthly. Sporting Memories sessions are delivered across a range of locations, including local government community centers, aged care supported accommodation and aged care community centers. Sessions are devised to support the mental and physical wellbeing of people aged over 50, with a focus on using memories from sporting activities and involvement to assist with achieving the program goals. Participants in Sporting Memories programs can include people who are identified as socially isolated and/or lonely, affected by depression and/or anxiety, as well as those who may have mild cognitive changes. To prompt group discussions during Sporting Memories sessions a range of activities are conducted including games, quizzes, memorabilia, guest speakers and trips to sporting venues.

A systematic review of community-based reminiscence programs was conducted by the authors in 2023 which identified 27 studies (17 quantitative and 10 qualitative) (12). This review demonstrated positive findings from reminiscence programs with a reduction in depression, anxiety, and loneliness reported as well as improvements in quality of life and mastery. These findings were supported and broadened by qualitative findings with three key themes outlining program processes, necessary program ingredients, and program benefits. Key program processes included having a program manual, a well prepared facilitator and programs situated in the community rather than in clinical settings. Key ingredients included defining the group purpose, having inclusive activities that had a consistent focus and left scope for playfulness, humor and some physical activity. Key benefits included an improved sense of self-worth and development of relationships with others (12). The findings of this review were supported by previous literature (15, 16) and formed the basis for the current primary research.



1.2 Study aim

As there has been limited research exploring participant perspectives of the Sporting Memories program both in the UK and in Australia (15), the aim of this study was to explore older people’s perspectives about the Sporting Memories program offered in metropolitan Adelaide, South Australia.




2 Methods


2.1 Study design

As the purpose of the research was to gather perspectives of Sporting Memories attendees, a qualitative descriptive methodology was used (17, 18). This approach sits within the interpretive paradigm and is well suited to exploring perspectives about a community program because it enables gathering of information rich descriptive experiences from participants (17, 18). Focus groups were the chosen method of data collection because they enable data collection within the natural contexts of the group environment and discussion among the group members stimulates thinking and contribution (19).



2.2 Ethics statement

This study received ethics approval from the Human Research Ethics Committee of the University of South Australia (protocol number: 205846).



2.3 Positionality statement

The first author (RL) has an active interest in sporting history and has a lifetime of involvement in sport, as a participant and official. RL assists with delivery of the Sporting Memories programs in South Australia, while RM and CA are involved with SportsUnited and support implementation of the Sporting Memories program. The other authors (CM and SK) have no connection with Sporting Memories or SportsUnited. All authors have an interest in the value of reminiscence programs and the need to support older people to sustain social connections and mental health.



2.4 Sampling and recruitment

Three sites were purposively sampled for inclusion in the study to ensure diversity in the data set. These sites included a community day respite service, an assisted living community and a local government community group. The site managers of three sites were approached by the SportsUnited organization to give them information about the research and invite them to participate. All the sites who were invited agreed to participate.

Within each of these sites, participants for the focus groups were conveniently sampled based on being regular participants in the Sporting Memories program (20). People voluntarily attend the Sporting Memories program and are usually over the age of 65. Some have cognitive changes, but the program is not suitable for those with advanced dementia. The manager for each site distributed participant information sheets and consent forms to those members who regularly attend the Sporting Memories group. The manager at the participating site arranged the consent process and where they believed it was necessary, they sought consent from the person’s next of kin. Communication from SportsUnited with Sporting Memories participants occurred via the site manager is usual.



2.5 Data collection

Questions for the focus group were conducted based on the findings from the prior systematic review that was conducted by the research team (12). Questions were designed to be open-ended and exploratory to elicit discussion and avoid leading the group. The details of the questions asked are provided in Table 1. Where required, follow up and prompting questions were asked.



TABLE 1 Focus group guide.
[image: Table1]

Given some members of the research team were involved in the delivery and implementation of the Sporting Memories program at the sites, a member of the research team with no prior involvement (CM) conducted the focus groups. CM has extensive experience in qualitative research and collection of data through interviews and focus groups. The participants received a shortened Sporting Memories program delivered by RL and then those who had consented transitioned into the focus group. To encourage people to speak freely, the focus group occurred in a private room with no other members of the research team present other than CM. The focus groups were an average duration of 28 min (range 21–41 min). The group members already knew each other as they all participate in the Sporting Memories program, meaning that positive group dynamics and familiarity were already established. There were no incentives or rewards provided for focus group participants.



2.6 Data analysis

The reflexive thematic analysis approach of Braun and Clarke was followed (21). This approach guides management of data through a process of coding, synthesis and thematization and ensures authors are reflexive during data interpretation. Firstly, the focus groups were audio-recorded and manually transcribed verbatim by RL. At this point RL assigned each participant a pseudonym to protect participant identity. The accuracy of each transcript was checked against the recording by another member of the research team (RM, CA, and CM). Secondly, line by line assignment of codes was conducted within each transcript independently by two members of the research team (RM, CA, CM). The research team then came together to discuss patterns seen across the codes and develop five preliminary themes. A second round of data analysis was conducted by the team to confirm initial theme identification. These themes were double checked against the transcripts (raw data) to ensure their dependability (20). The research team then met again to discuss the definitions and naming of themes thus reducing them to three. Quotes were selected as supporting evidence of themes. Supplementary File S1 provides an overview of the rounds of analysis and the process of refining and synthesizing data to final themes.



2.7 Rigor

Having an independent researcher facilitating the focus groups supported participant honesty thus improving the quality of the data. Bias was also minimized in interpretation of the data through the reflexive team approach to analysis, openly declaring biases and assumptions up front and regularly throughout the process and keeping reflexive memos of reasoning behind decisions made. An audit trail was kept of analytic decisions by saving different versions of documents at each stage of the analysis (to enable backtracking) (18). To stay grounded in the data, the developing themes were regularly checked against transcripts and participant quotes were used to support the themes. These quotes use the pseudonym to identify the participant and the focus group (FG) they participated in.




3 Results


3.1 Participant characteristics

There were 16 participants, all over the age of 65. Focus group one occurred in a day respite center, focus group two in an assisted living center and focus group three was in a local government community center. Focus groups one and three consisted of only men with focus group two having four women and three men. Any participants showing signs of cognitive changes participated with extra verbal prompts and time to process questions. One participant had expressive aphasia and one did not have English as a first language; but both participated actively with the facilitator, who noted relevant non-verbal language to support verbal contributions. To protect participant anonymity, these details are not linked with pseudonyms and focus group number.



3.2 Descriptive themes

Three key themes were identified to describe the experiences of those participating in the Sporting Memories programs. These themes included “free to talk about anything,” “not feeling left out,” and “a chance to share and learn.” Collectively these themes describe how the atmosphere within the groups enabled the participants to speak freely and candidly. The consistent structure and culture within the groups meant they were regarded as inclusive and gave an opportunity to “lean in” and learn more from the other group members, the facilitators and themselves. While there was both males and females in one focus group, data analysis did not reveal any differentiation of findings based on sex.


3.2.1 Free to talk about anything

This theme explains how the participants valued being able to speak freely with no judgment: “you can put in your two bobs worth, and no one laughs” (Vic, FG 3). Exchanges were often tinged with humor though there was no malicious intent. As Ken (FG 3) pointed out, “I like the roasting part where, you know, somebody might come up and have a go and all that and I can have a go back.” This humor was demonstrated during the below interaction between four male participants in focus group 3:


Ken – “I can remember Jack when he had brown hair” [laughter].

Jack – “Yeah, there was a time.”

Vic – “You need to remember when Ken did have hair too.”

Ken – “Yes.”

Vic – “Did have ….”

Ken – “Yes, I was … just changing from a nappy.”

Vic – “ohh I get it. Yeah.” [laughter].

Toby “The banter you have got going on here now is typical … It’s quite pleasing. You feel quite proud of the group.” (FG 3).
 

The focus on sports was attractive to participants with Darren (FG 3) and Tom (FG 1) identifying this as the initial reason for attending sessions:


“I enjoy coming here, you know. Talking to people about sports, talking to people about what I’ve done in sports.” (Darren FG 3).

“Talk about everything, footy, cricket, netball and everything. What everyone wants to talk about” (Tom FG 1).
 

Paige (FG 2) described how she did not like to brag but she enjoyed talking about her achievements and showing her sporting trophies and found it was well received by the group.


“I took a couple of trophies and things, and Brenda took her hockey trophy, and that was a discussion ….” (Paige, FG 2).
 

Several participants expanded the conversation away from sports to discuss family and health issues and provide feedback about other activities outside of the Sporting Memories program.


“… we were able to touch on cancer … and it’s good just to open up a little bit.” (Vic, FG 3).

“… a small get together, basically a sporting group that also speaks of other things. Personal things, experiences. And I’d also say it does not get too serious.” (Jack, FG 3).
 



3.2.2 Not feeling left out

This theme explains how the participants described the program as inclusive. They attributed the inclusivity to the encouragement provided by the facilitator as well as the relaxed and “intimate” (Toby, FG 3) atmosphere. The size of the group was discussed as needing to be 6–8 people to keep it “informal” (Darren, FG 3). The “laidback attitude” of the facilitator “encourages all to have our say” (Rick, FG 2). Participants reported that during the group program, the facilitator would offer hints, ask questions, give space, and guide the conversation to ensure no-one was left out.


“He [facilitator] gives you a couple of hints to put you on the right track” (Ken, FG 3).

“He’s [facilitator] able to extract things out of people … can ask a question quite delicately … but it gets a response.” (Don, FG 2).
 

Vic (FG 3) was adamant that people be allowed to sit back and contribute on their terms: “we are gonna (sic) talk when we wanna (sic) talk, you know” (Vic, FG3). Rick (FG 2) agreed that he did not say much during the group, but he got “a lot of pleasure out of coming and just listening to what other people have to say.” Vic (FG 3) stated that “we do not want structure” and the reasons for this appeared to center on keeping inclusivity and pressure off people.


“I just want to sit back and enjoy the company without pressure” (Vic, FG 3).

“Once you start bringing your formal structure into this sort of area, it ceases to have the same impact.” (Toby, FG 3).
 



3.2.3 A chance to share and learn

This theme explains how the reminiscence function of the program meant that participants learned more about others in the group. This sharing of memories, achievements and personal stories was a catalyst for people to get to know each other better which consolidated friendships.


“I did not know much about Jack until we sort of started” (Vic, FG 3).

“People do not realise, that I’m still learning the amount of sport that Paul has been involved in.” (Don, FG 2).
 

Participants acknowledged that they enjoyed how knowledgeable some other group members were. Ken (FG 3) was surprised “the knowledge that’s going around … what comes out different guys, they have got different things that have happened to them.” Paul (FG 2) concurred; “I do not mind sharing … (and) I’m interested in what other people have done.” Similarly, Leanne (FG 2) enjoyed “… gathering information on what other people have done.” Vic (FG 3) found other people’s stories “… most times, damn interesting.”

The other mechanism for learning was the role of the facilitator who was described as “knowledgeable” (Ken, FG 3) and “like a good school teacher … it’s all part of education and all part of sport, which is interesting” (Don, FG 2). Leanne (FG 2) described the program as “informative,” and the perceived educational purpose of the program came up multiple times:


“…we all learn something every time” (Jack, FG 3).

“… oh it’s pretty good, real good, and I learn a lot” (Tom, FG 1).
 

The process of reminiscence was valued by group members who described reflecting and remembering in a setting where they did not feel pressure to give answers if they were not available to them:


“…helped me a lot in, we’ll say … stuff that I cannot remember, but bringing it out …” (Ken, FG 3).

“… for me, it’s to get in touch, a little bit, with your past with sporting, but not to the point where it overwhelms you.” (Vic, FG 3).
 





4 Discussion

The aim of this study was to explore the experiences of participants in the Sporting Memories program. Three focus groups from three diverse locations were conducted, involving 16 participants from the Sporting Memories program. Collectively, three themes were identified namely “freedom to talk about anything,” “not feeling left out” and “a chance to share and learn.” Findings from this study provide insight into the wide-ranging positive impacts of reminiscence programs, regardless of sex. In addition to the reported health and social benefits, older people also valued the opportunity to learn about, and from, each other. A knowledgeable facilitator was seen to be critical in bringing the group together and promoting inclusivity. Collectively, participants described the Sporting Memories program as a chance to build social connections.

Building social connections through developing new relationships and meeting new people has been found in other studies exploring reminiscence programs (22–27). These studies explore reminiscence programs located in community facilities and aged care environments across several regions (including the United States, United Kingdom, and Asia). They had different foci such as creative activities (22), multimedia (23), computer mediated communication (24), museum visits (26) and music (28). The focus of sports used in the Sporting Memories program contributes positively to the suite of options available for delivering programs that assist older people, to develop social connections, decrease depression and loneliness and increase quality of life among older people (12). The existing literature related to Sporting Memories has stated that men are more likely to participate in their programs (10, 14, 15). However, to date there is no research evidence to suggest that there are any differences in program outcomes depending on the gender of participants.

The roles and skills and facilitators in delivering reminiscence programs has been identified as key to engagement and participation (12) and was also identified by participants in this research. Trained facilitators can create safe environments (23, 29), and need to be prepared to adapt and draw on different approaches according to the group dynamics (30). Findings from this study indicate an inclusive environment was created by the facilitator, through providing participants a chance to share their stories, and the freedom to talk about anything. The inclusivity seemed to relate to the informal structure delivered through the design of the Sporting Memories program but also from the way it was delivered. The Sporting Memories sessions use “simple reminiscence,” which is described as spontaneous reminiscence without structure that aims to increase social wellbeing of older people (31). Having said that, the Sporting Memories program is not entirely unstructured because the facilitator arrives with a plan (structure), props and stimuli; ready to be flexible based on the group dynamic on the day. Another ingredient for inclusivity identified by focus group participants were group sizes between six to eight people which is also reported as an ideal group size by Syed Elias et al. (31).

Learning from other participants and the facilitator as an outcome of community-based reminiscence programs appears not to have been identified in previous studies. Often previous studies have focused on health and social outcomes (12). Learning for older people has been discussed within frameworks such as active aging (32) and lifelong learning (33) with research finding that for some older people providing opportunities to actively engage with learning activities on topics that they have some interest in stimulates cognitive functioning and social engagement (33, 34). Learning for older people is important (35) because it fosters an active and enquiring mind, broadens horizons as well as promoting social interaction through staying connected to society (35). As such, providing older people the opportunity to learn as an element of the Sporting Memories program appears to be valued by participants meaning they continue to attend and consolidate their social connections and friendships.



5 Strengths and limitations

A strength of this study was the diversity across settings for the focus groups contributing to richness in the data collected. Having an interview guide that was informed by the literature also contributed to depth of data collected. Data were collected by an independent, experienced qualitative researcher who was able to note non-verbal communications, ask probing questions where needed and encourage participation. As with any research, there are limitations to consider. As this research involved participants from Sporting Memories reminiscence programs, with a small sample size, the findings may not transfer to other reminiscence programs. Having more male than female participants in the focus groups in the sample related to the people at the sites where the focus groups occurred rather than the Sporting Memories program being preferred by men. Data about ethnicity were not collected about the participants. Future research could aim for a balance of gender and reporting information about ethnic backgrounds of participants. The nature of the focus groups meant some participants may have been influenced by the contributions of others.



6 Conclusion

Exploring participant perspectives of three Sporting Memories programs in South Australia has provided important insights. The program is an innovative community-based initiative that can be tailored to participant interests, experiences with and memories of sport. While Sporting Memories appears to contribute to improved health and social connections, the positive effects extend to learning. Reminiscing about a universally accessible activity, such as sports, can foster opportunities for older individuals to connect and learn about, and from, each other. These experiences were enhanced by a knowledgeable facilitator promoting positive group dynamics through inclusivity and flexible structure. Given these findings, it is recommended that facilitators of reminiscence programs be suitably skilled and trained to promote optimal experiences for participants. Similar research conducted with other community reminiscence programs, as well as longitudinal and quantitative research that compares outcomes from sports reminiscence with other types of reminiscence could strengthen the evidence base.
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Background: As an approach to the psychosocial health of people in later adulthood, information and communication technology (ICT) is attracting attention. However, because there is still a disparity issue in ICT use, particularly for older people, considering age-friendly digital interventions is important. We examined the feasibility of an intervention by an age-friendly digital service, remote sharing of photos/videos from families not living together, for psychosocial health in middle-aged and older people.

Methods: This single-arm study recruited Japanese adults aged ≥ 50 years from web-pages of the social service, Mago-Channel (Chikaku Inc., Japan). Participants used this service for 3 months to receive photos/videos from the smartphones of their families not living together on a device set up on their home TVs and watched them there. Families not living together were encouraged to send photos/videos at least once a week, but no other restrictions on their lives, including their interactions, were imposed. After 3 months, the level of user satisfaction and changes in psychosocial health were assessed.

Results: Finally, 115 participants were included, and 106 completed the intervention; the dropout rate from the intervention was low (7.8%), and satisfaction with the program was high, indicating high feasibility. While depressive symptoms and loneliness did not change markedly, satisfaction with the relationship of families living together increased significantly, and social interactions improved, including those with families not living together.

Conclusions: High feasibility of this age-friendly digital intervention and its potential benefits on social relationships were shown, encouraging further trials with a confirmatory study design.

KEYWORDS
 digital intervention, family satisfaction, feasibility, psychosocial health, remote communication, social relationships


Introduction

Psychosocial health of people in later adulthood is becoming more important with global aging. After middle and old age, people experience narrowing social relationships, such as separation from their children, widowhood, and decreased friendships (1). Particularly, in Japan, where population aging is rapidly proceeding, the rate of older adults reached 28.9% as of 2021 (2). Additionally, due to the increasing prevalence of nuclear families and never-married individuals (3), the number of people socially isolated in later adulthood is rapidly expanding (4). Because both social and biomedical knowledge suggests that social relationships are fundamentally important for mental health (5, 6), ensuring social interactions is crucial for people in later life.

In order to support social connectedness of people in later adulthood, information and communication technology (ICT) use is attracting attention. In particular, the recent novel coronavirus disease 2019 (COVID-19) pandemic (7) limited in-person social interactions among people, which triggered a decline in mental health (8, 9). This social restriction highlighted the value of remote connections between people, including online connections (10, 11). Indeed, remote communication via Internet use has the potential to improve the mental health of people in later life (12, 13) and to encourage participation in social activities (13). However, some people, particularly older people, may be left out of this trend. Even though the number of middle-aged and older people using the Internet and digital social media has increased (14, 15), it is still much lower than that of younger people in most countries (16, 17). People in later adulthood, including older people, may face barriers to digital engagement, raising the issue of the “digital divide” owing to physical and cognitive functioning, financial issues, the culture of communication, fear, or low motivation (17). Hence, considering age-friendly digital approaches to enhance remote social connections of people in later adulthood is required.

Recently, a social service, “Mago-Channel” (Chikaku Inc., Japan), has been launched that promotes ICT-based remote social relationships among middle-aged and older people (“Mago” means “grandchild” in Japanese) (18, 19). This service allows families not living together, including their children and grandchildren, to share their photos and videos with middle-aged and older people. They can then easily view the photos and videos received on their home TV. Here, the “family not living together” mainly includes their children and grandchildren, regardless of how far away they live; in Japan, owing to the spread of nuclear families, many middle-aged and older people live apart from their children and grandchildren. This age-friendly digital service may be a new approach to help people in later adulthood interact with others outside families living together and support their psychosocial health.

As with several efforts reported in the past (20–22), informal and simple forms of social interaction through sharing photos and videos may be beneficial as an age-friendly digital tool. Photos and videos are the main sources of interaction with family and friends. Viewing past photos and videos brings back memories. Watching children and grandchildren grow up through photos and videos fosters parents' and grandparents' generativity, which can also promote their wellbeing. Moreover, it has the potential to facilitate communication with families and friends.

This study aimed to investigate the feasibility of an intervention in psychosocial health in middle-aged and older people through remote sharing of photos and videos from families not living together, based on the use of the Mago-Channel. In particular, we examined the feasibility of the intervention in terms of dropout rate during the study period and satisfaction with the intervention program. Additionally, we evaluated changes in psychological health and social relationships with families living together and not together, as well as with friends, during the intervention period.



Methods


Study participants

This single-arm study recruited Japanese adults aged ≥ 50 years. The entry gate for study participation was set up on the web page of the Mago-Channel product. The exclusion criteria were those aged < 50 years, those who could not use the service owing to difficulties setting up the Mago-Channel, such as not having a TV at home, and those with difficulties receiving photos and videos owing to families not living together who did not have smartphones or who had difficulties sending them at least once a week.

Figure 1 shows the sample selection flow. Between September 2020 and May 2021, 153 people applied to this study. Of these, 35 declined before giving consent to the study, two were excluded owing to undisclosed sex information, and one dropped out before the intervention. Therefore, 115 participants received the intervention program and questionnaire-based assessment. Additionally, people who sent photos and videos using the Mago-Channel to middle-aged and older participants, such as their family members not living with them (called “senders”), were also included as study participants and completed a mailed questionnaire at the end of the intervention period.


[image: Figure 1]
FIGURE 1
 Sampling flow chart.


This study was reviewed and approved by the Research Ethics Committee of the National Center for Geriatrics and Gerontology (No. 1375 and 1419). Informed consent was obtained by mail, with a written explanation of the study and a returned reply of written consent from the participants. This study was conducted in conformance with the provisions of the Declaration of Helsinki. This study was registered with the University Hospital Medical Information Network (UMIN) clinical trial registry (No. UMIN000041213).



Procedure

Participants were provided with the service of the Mago-Channel (Chikaku Inc., Tokyo, Japan) as an intervention. This ICT-based social service allows others, such as families not living together or friends, to send their photos and videos via their smartphones to the participants' homes after installing a special application, and allows participants to watch these photos and videos on their TV. To use the service, participants set up a small device (“receiver box”) in their home and connected it to their TV. As the communication lines are built into the device, the Internet or a wireless LAN is not needed for its use. After completing these procedures, using the TV remote control, participants could watch photos and videos from their families not living with them sent to the participants' receiver boxes on their TV.

Participants used this service for 3 months. The senders, that is, the families not living together, were encouraged to share photos and videos at least once a week. Participants and their families not living together had no other restrictions in their daily lives, such as talking on the phones or by email, or going to and from each other's homes.

Middle-aged and older participants answered a questionnaire at baseline and then during the first, second, and third months from the start of the intervention. The senders answered a questionnaire about satisfaction and usability at the end of the intervention. The data were collected and analyzed only by the investigators, not through Chikaku Inc.



Measurement
 
Feasibility outcome

The following three items were assessed for the feasibility of the intervention program: dropout rate during the intervention period, frequency of service usage, and user satisfaction. Additionally, senders' evaluations of the service were assessed.


Dropout rate

The dropout rate during the intervention period was used as a primary endpoint. Dropouts were defined as service termination, study withdrawal, or no use of the service for over a month.



Frequency of service usage

The frequency of service usage daily was calculated from the recorded access data to the Mago-Channel.



User satisfaction

For middle-aged and older adult participants, satisfaction with use of the services was assessed with the following question at the end of the intervention: “Please rate Mago-Channel satisfaction out of 10.” Users' satisfaction was scored on a 0–10-point scale.



Sender's evaluations of the service assessment

For the senders, such as family members not living together, the following four items were assessed at the end of the intervention: users' satisfaction, users' enjoyment level, usability, and users' burden. Users' satisfaction was assessed with the question, “Please rate Mago-Channel satisfaction out of 10,” scored on a 0–10-point scale. Users' enjoyment level was assessed with the question, “Did you enjoy using the Mago-Channel?” (Possible answers: “strongly agree,” “agree,” “neither,” “disagree,” or “strongly disagree.”) Usability was assessed with the question, “Was the Mago-Channel easy to use?” (Possible answers: “very usable,” “usable,” “neither,” “unusable,” “very unusable.”). Users' burden was assessed with the question, “Did you have any burden to send photos or videos via the Mago-Channel?” (Possible answers: “almost none,” “not much,” “neither,” “a little,” or “quite”).




Psychosocial health

Psychosocial health was assessed at four time-points: the baseline, and the first, second, and third months, based on the questionnaire.


Depressive symptoms

Depressive symptoms were assessed using the Japanese version of the Center for Epidemiologic Studies Depression Scale (CES-D) (23). The CES-D is a validated assessment that contains 20 questions (0–3 points, respectively) and is rated from 0–60 points. Higher scores indicate depressive tendencies. Clinically, a score of 16 or above is used as a cut-off point (23). Cronbach's α was 0.83 in the baseline data, indicating good internal consistency.



Loneliness

Loneliness was assessed using the Japanese version of the UCLA Loneliness Scale (24). The UCLA Loneliness Scale is a validated scale containing 20 questions (1–4 points, respectively) and rated from 20–80 points. Higher scores indicate higher feelings of loneliness. Cronbach's α was 0.80 in the baseline data, indicating good internal consistency.



Satisfaction with the relationship of family members living together

Satisfaction with the relationship of family members living together was assessed by the question, “Rate your current satisfaction of relationships with your families living together on 0–10 points”.



Talking time with family members living together

The daily talking time with family members living together was assessed using the question, “How much time a day do you spend talking with family members who live with you?” (Possible answers: “rarely,” “ <30 min/day,” “30 to 60 min/day,” “60 to 120 min/day,” or “more than 120 min/day.”). To quantify the length of time change during the intervention period, we used the responses as a continuous variable by converting them into daily time (min/day) as follows: “rarely,” = 0; “ <30 min/day” = 15; “30 to 60 min/day” = 45; “60 to 120 min/day” = 90; “more than 120 min/day” = 120.



Frequency of talking with family members not living together

The frequency of talking with family members not living together was assessed using the question, “How often do you talk with your immediate family members who do not live together, including phone calls and emails?” (Possible answers: “none,” “a few times a year,” “once or twice a month,” “once a week,” “two or three times a week,” or “almost every day.”) We used the responses as a continuous variable by converting them into monthly frequency (times/month), based on a period of 4.3 weeks per month (25, 26), as follows: “none” = 0; “a few times a year” = 0.2; “once or twice a month” = 1.5; “once a week” = 4.3; “two or three times a week” = 10.8; “almost every day” = 21.5.



Frequency of talking with friends

The frequency of talking with friends was asked using the question, “How often do you talk with your friends, including phone calls and emails?” (Possible answers: “none,” “a few times a year,” “once or twice a month,” “once a week,” “two or three times a week,” or “almost every day.”) We used the responses as a continuous variable by converting them into monthly frequency (times/month), based on a period of 4.3 weeks per month (25, 26), as follows: “none” = 0; “a few times a year” = 0.2; “once or twice a month” = 1.5; “once a week” = 4.3; “two or three times a week” = 10.8; “almost every day” = 21.5.




Interactions with others based on service use

At the end of the intervention, participants were assessed for their interactions with others relating to the use of the Mago-Channel during the study period. Participants were asked whether they had talked with family members living together, family members not living together, and friends, about the photos and videos received on the Mago-Channel, respectively (possible answers: “very often,” “often,” “a little” or “rarely”).



Other variables

Participants' age, sex, living arrangement, mental illnesses, psychotropic drug use, visual impairment, and daily use of email or social networking services (SNS) were assessed at baseline.




Statistical analysis

First, the dropout rate during the intervention period was calculated, and descriptive statistics for user satisfaction and the number of uses per day were calculated for intervention feasibility. Additionally, the senders' satisfaction, enjoyment level, usability, and burden were calculated for feasibility. Next, changes in psychosocial health indicators during the intervention were estimated using a linear mixed-effects model (time as a fixed effect; individual as a random effect), and regression coefficients (βs) and standard errors (SEs) were obtained for the psychosocial health indicators.

To explore psychosocial health changes of different analyzed groups, we performed post hoc analyses restricted to the following groups: those without mental illnesses and taking psychotropic drugs, without low vision, living alone, aged ≥ 75 years, male sex, rarely using email or SNS at baseline, and having fewer interactions with their families not living together at baseline; these often talked with their families living together, families not living together, and friends about the photos and videos received during the intervention, and revived photos and videos continuously for the intervention.

The significance level was set at p < 0.05. All analyses were conducted using R (Version 4.0.3 for Windows; R Foundation for Statistical Computing, Austria).




Results

A total of 115 participants received the intervention. Table 1 shows the characteristics of participants at baseline. The participants' mean age (standard deviation: SD) was 74.3 (9.6) years, and 57.4% were female participants. Of the participants, 26 (22.6%) were living alone, 6 (5.3%) had mental illnesses, 9 (7.9%) were taking psychotropic drugs, and 16 (13.9%) had low visual function; 64 (55.7%) used email or SNS on a daily basis. Regarding psychosocial health, the mean scores (SD) were 13.2 (7.5) for the CES-D, 37.6 (10.1) for the UCLA Loneliness Scale, and 7.2 (2.0) for satisfaction with the relationship of families living together; 30.9% of the participants had a score above the cut-off point (16 or above) for the CES-D. Participants spent an average of 72.1 (SD: 44.5) minutes/day talking with family members living together, had an average of 9.2 (7.4) times/month talking with family members not living together, and had 7.6 (7.4) times/month talking with friends.


TABLE 1 Characteristics of participants at baseline.
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During the intervention period, nine dropped out of the study (dropout rate: 7.8%): one canceled the service of Mago-Channel, four withdrew from the study, and four had not used the service for over a month. The reasons for dropouts were not related to the intervention content, and were largely attributed to the burden of answering the questionnaire for assessment.

Finally, 106 participants completed the three-month intervention. Figure 2A shows the satisfaction of the intervention program. The mean satisfaction score (SD) was 9.0 (1.3) points, with 87.4% of participants scoring ≥ 8 points. Figure 2B shows the mean number of accesses of the “Mago-Channel”; except for the first week of intervention, the number of accesses continued to show ≥ once per day.
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FIGURE 2
 User satisfaction and status of the service during the intervention period. (A,B) are data from participants (middle-aged and older adults), and (C–F) are data from senders such as separated family members. (A) User satisfaction score (0–10 points) by the receivers: mean score (standard deviation: SD) = 9.0 (1.3). (B) The mean frequency of service use per day (times/day) by participants during the intervention periods (n = 106). (C) User satisfaction score (0–10 points) by the senders (n = 97): mean score (SD) = 8.84 (1.09). (D) Use enjoyment level of the senders (n = 98). (E) Usability of the service by the senders (n = 98). (F) Usage burden on the senders (n = 98).


Figure 2C shows the satisfaction of the senders, that is, the families not living together; the mean score (SD) was 8.8 (1.1) points, with 86.6% of them scoring ≥ 8 points. Regarding use enjoyment, 100% answered “strongly agree” or “agree” (Figure 2D); regarding service usability, 91.8% answered “very usable” or “usable” (Figure 2E); regarding usage burden, 85.7% answered “almost none” or “not much” (Figure 2F).

For assessment at the end of the intervention, participants “very often” or “often” talking with families living together about the photos/videos received were at 73.0%, those with families not living together were at 67.4%, and those with friends were at 27.1%.

Table 2 shows changes in psychosocial health during the intervention by a linear mixed-effects model. Depressive symptoms remained almost unchanged (β = −0.10, SE = 0.68, p = 0.882). Loneliness decreased slightly but did not change significantly (β = −1.02, SE = 0.73, p = 0.165). Meanwhile, satisfaction with the relationship of families living together increased significantly (β = 0.71, SE = 0.13, p < 0.001). Talking time with families living together increased significantly (β = 9.17, SE = 2.84, p = 0.001) and frequency of talking with families not living together also increased (β = 1.15, SE = 0.54, p = 0.032). Frequency of talking with friends increased, but not significantly (β = 0.68, SE = 0.54, p = 0.212).


TABLE 2 Changes in the psychosocial health indicators during the intervention period.
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Most results of the post hoc analyses on psychosocial health showed similar trends to the main analyses; meanwhile, an analysis restricted to those who reported often talking with families not living together about the photos and videos received showed a decrease in loneliness (Supplementary Table 1).



Discussion

A three-month intervention through ICT-based remote sharing of photos and videos from families not living together showed a low dropout rate and high user satisfaction, indicating adequate feasibility. Although psychological health in middle-aged and older people did not change markedly, their social relationships with families living together and not living together improved.

A notable feature of the services in this intervention is their simplicity, so that anyone, including older people, can easily use them by eliminating unnecessary functions and designs. The device connected to the TV has a built-in telecommunication system, allowing users to connect via the Internet without any special settings; they can use it by connecting only two cables (18, 19). Furthermore, the feature to view photos and videos on their TV screen, which is familiar to middle-aged and older people in Japan, rather than on a computer or smartphone, may have led to easier acceptance; it would enable the generation unfamiliar with digital products to having an easy-to-use experience. Additionally, interactions with children and grandchildren have traditionally been normative for middle-aged and older people in Japan, which may have strongly motivated their service uses.

This study intervention improved satisfaction with the relationship of families living together and increased the frequency of talking with families not living together. This intervention may have facilitated conversations with families living together about photos and videos sent, enhancing their relationships. As with similar approaches reported in the past (20–22), photos and videos may be a source of communication with families and friends. Watching the photos and videos sent from families not living together can encourage interactions, including via phone and in person. In Japan, the trend toward nuclear families in recent years has led to a rapid increase in the number of people in later adulthood who live apart from their children and grandchildren (27), and their relationships with them are becoming weaker. An informal social connection involving sharing photos and videos with people outside the family living together, including their children and grandchildren, may encourage social interaction. Future research, such as exploration of user experiences using mixed-methods studies, is needed to further develop intervention design.

However, this intervention did not reduce depressive symptoms and loneliness and, thus, might not have enough intensity to change the psychological status. Meanwhile, the post hoc analysis indicated that those who often talked with their families not living together about the photos and videos felt reduced loneliness. Although the multiple testing issue should be noticed, this service use might improve psychological health if it can promote interactions sufficiently with families not living together. Further research is required to examine this hypothesis, including what level of interaction is appropriate.

This study recommended that senders (family members not living together) post photos and videos at least once a week; 9.4% of participants received them <10 of the 12 weeks of intervention periods (Supplementary Figure 1), which perhaps suggests that some participants had insufficient intervention. However, the post hoc analysis limited to those who continuously received photos and videos showed almost the same results (Supplementary Table 1). We need further studies to explore the factors that increase the effects of interventions.

This study has several limitations. First, this study did not have a control group, and therefore, we did not test its effects. Further studies, including randomized control trials, were required. Second, the intervention period coincided with the COVID-19 outbreak duration (7). Social behavior restrictions to prevent infections may externally alter participants' psychosocial health. Additionally, we cannot exclude the possibility that the intervention behaved more acceptably because of restraint in epidemic periods. Third, many of the assessment scales (e.g., satisfaction) used in this study have not been validated. Because there was a possibility of measurement error, it is required to evaluate using validated scales. Additionally, we converted the responses regarding the time and frequency of talking into continuous variables based on previous studies (25, 26); however, the validity of this operation should be further warranted. The self-report question in this non-blind intervention may have caused measurement errors, which may result in information bias. Therefore, further research is necessary using more valid measurement methods, such as observation. Fourth, although this study was able to evaluate the feasibility in the relatively short period of 3 months, in the long term this is unknown. Therefore, further investigations based on longer intervention periods are needed. Fifth, participants may not necessarily have the same characteristics as typical middle-aged and older people. Considering that this intervention required sending of photos and videos from others, that is, the families not living together, study participants were limited to those well-related others. Additionally, this study's results came from middle-aged and older people in Japan, which is different from Western culture. Therefore, the generalizability and transportability of our results should be noted.

In conclusion, this study showed adequate feasibility of intervention on the psychosocial health of middle-aged and older adults through remote sharing of photos and videos from families not living together. To establish an age-friendly ICT-based new approach to their psychosocial health, investigating the efficacy through further studies is required.
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Introduction: This study aims to examine the impact of various patterns of social participation on social adaptation among retired Tibetan immigrant older adults, as well as the mediating role of institutional capital in this relationship.

Methods: A cross-sectional survey was conducted in Sichuan Province, China, involving 700 older adults who immigrated to Sichuan after retiring from Tibet. After excluding invalid samples, 501 were retained for the final analysis. Distinct patterns of social participation were identified using latent class analysis (LCA), and multiple regression models were employed to analyze the mediating role of institutional capital in the relationship between social participation patterns and social adaptation.

Results: The study revealed four distinct patterns of social participation among the participants: full low-level participation, personal relationship-centric participation, social relevance-oriented participation, and balanced active participation. Institutional capital was found to play both a partial and a full mediating role in the relationship between social participation patterns and social adaptation.

Discussion: These findings suggest that the social participation of retired immigrant seniors is influenced by the combined effects of role change, spatial transition, and aging, highlighting the urgent need to identify alternatives prior to integration into the local community to facilitate a smoother adaptation to life in their new environment.

Keywords
 social participation; social adaptation; institutional capital; Tibetan immigrants; mediating effect


Introduction

Retirement immigrants from Tibet are autonomous migrants supported by national policies that consider the physical health challenges faced by the older adults in highland climates. This has led to the formation of a retirement migration group primarily centered in Sichuan and Chongqing. The social participation of retired immigrants is viewed as an indicator of their adaptation to life in their new locations. A study on the social participation patterns of older adults in China reveals that 57.2% of older adults exhibit low levels of participation, which correlates with poor social adaptation (1). It is commonly believed that retired immigrants encounter greater challenges in social participation and experience more significant adaptation issues due to the environmental changes and role dislocations they face. In our investigation of Tibetan retired immigrants, we discovered that the support provided by the ‘Tibetan Retirement Relocation Policy’ creates favorable conditions for social adaptation (2). Additionally, the ‘two-track pension system’ has resulted in varying degrees of social adaptation among different categories of retired immigrants. This raises important questions: What social participation patterns are established by Tibetan retired immigrants? What is the correlation between the institutional capital represented by the type of working unit and the trajectory of Tibetan retired migrants from social participation to social adaptation? To address these questions and enhance the theoretical understanding of healthy aging, this study focuses on the Tibetan retired immigrant group, which is predominantly located in specific settlement areas, and investigates the relationship between their social participation patterns and social adaptation, with institutional capital serving as a mediating factor.

Social participation and social adaptation among immigrant older adults are often perceived as mutually reinforcing relationships, both behaviorally and psychologically. Social participation refers to an individual’s engagement in activities that involve interaction with others within a society or community (3). In contrast, social adaptation pertains to the reciprocal harmonization between the individual and their environment, emphasizing the relationship between the individual and society. This concept is often described as a “socialization process in spatial transition” and has been utilized in immigrant studies as an indicator of evaluating for the ability to establish a new life in the place of relocation and the state of societal well-being (2, 4, 5). Generally, it is acknowledged that the degree of social participation among older adults correlates with the extent of social adaptation; specifically, a higher level of social participation is associated with improved social adaptation status (3). A study examining migrating older adults in Korea revealed that mobility itself is a manifestation of active living, with migrating older adults exhibiting higher levels of social participation and life satisfaction (6). Furthermore, additional research has indicated that the characteristics of migrating older adults (such as health status and income) and the external social environment (including cultural differences and social acceptance) can constrain their patterns of social participation (7–9).

Unfortunately, existing studies often focus on examining the relationship between specific types of social participation activities or the overall level of social participation and social adaptation, neglecting the diverse and simultaneous dimensions of older adults’ social engagement. For instance, older adults may concurrently participate in various social activities, including community organizing, volunteering, and caring for grandchildren. However, different interrelationships between these patterns of social participation exist, and these relationships can significantly impact the lives and well-being of older individuals, particularly regarding social adaptation. Evidence suggests that social participation that emphasizes personal life or achieves a balance between personal and family life is more conducive to social adaptation than family-centered social participation (1). Nonetheless, the relationship between social participation patterns and social adaptation may be more complex in certain age groups, such as the Tibetan immigrant older adults, due to differences in social participation behaviors, psychological adaptation, and cultural identity (10). Therefore, it is essential to explore the patterns and characteristics of social participation to gain insights into the relationship between social participation and social adaptation among older migrant groups.

Social capital influences migrants’ choices, shapes their lives in the places of immigration, and a lack of social capital increases the risk of social adaptation challenges (11–13). Social capital, which can provide value and benefits, is categorized into relational and institutional capital (14). Social stratification leads to disparities in resources that affect migration decisions and social adaptation outcomes (15, 16). Currently, the impact of relational capital on social adaptation is predominantly studied in the context of older migration, with research variables including social networks, social participation, social trust, social support, and community environment (17–20). Institutional capital is primarily examined in relation to quality of life and social adaptation following labor migration. For instance, research has explored the effects of Italian migrant subsidies on the income and migration decisions of individuals with varying education levels (16). Additionally, a study of Chinese migrant workers demonstrated that the accumulation of social capital enhances their social adaptation capabilities (21). Researchers have increasingly acknowledged that the effects of social capital are long-term; a study on rural–urban migrants in China revealed that the mental health of the migrating population was bolstered by early (7–15 years prior) social capital (22).

When examining the relationship between social participation and social adaptation of migrating older adults in China, it is essential to consider the variations in institutional capital resulting from retirement units. Currently, the primary source of income for most Chinese retirees remains their pension. Although the influence of the unit system on the social lives of active workers has gradually diminished, the traditional “working unit system” has progressively transitioned to a market economic system (23). Nevertheless, the type of unit continues to exert a long-term impact on retired workers in China. Although retired migrants may experience a loss of social status and relational capital associated with their pre-retirement unit membership, they remain subject to the “double-track pension system” (24). This system categorizes employee pensions into two main types: institutional and enterprise. The disparities in contribution bases, funding sources, and responsible parties for payments result in social stratification based on the type of retirement unit. In the Tibet Autonomous Region (TAR), in addition to the “two-track pension system,” there exists an additional disparity concerning the resettlement benefits for retired workers who have been relocated (25).

As mentioned above, existing research has thoroughly demonstrated the positive impact of social participation on social adaptation, as well as the role of social capital in facilitating this adaptation among immigrant populations and older immigrants. While studies have begun to delineate social participation patterns among seniors, the specific patterns of social participation among retired immigrant older adults remain under-explored. Given the significant correlations and predictive effects among these variables, there is a pressing need to investigate the unique social integration practices and institutional identities of retired older Tibetans. This necessitates an in-depth exploration of how the social participation patterns of Tibetan retired immigrant older adults influence their social adaptation, along with the construction of a theoretical model that clarifies the relationship between these factors. Consequently, this study aims to examine the potential mediating role of institutional capital, influenced by the type of working unit, in the relationship between social participation patterns and social adaptation. This endeavor seeks to uncover the complex pathways linking social participation profiles to the adaptation experiences of Tibetan retired older adults, as well as to identify the potential risks and benefits associated with institutional capital. Based on the existing literature, this study proposes the following three research hypotheses.


H1: There are several different social participation patterns among Tibetan retired immigrant older adults.

H2: Distinct social participation patterns have difference correlations with social adaptation. Social Relationship-orientated and high-level participatory pattern is beneficial for social adaptation. Conversely, individual or family-centered and low-participation patterns may be negatively associated with social adaptation.

H3: The institutional capital plays a mediating role in the relationship between distinct social participation patterns and social adaptation.
 



Materials and methods


Sample and data collection

This study conducted a cross-sectional survey of retired Tibetan older individuals who had relocated from Tibet to various provinces. A purposive sampling method was employed, targeting older adults aged 60 years and above who could complete the questionnaire independently. Individuals who lacked knowledge or faced limitations in daily activities or cognitive abilities were excluded from the study. The questionnaire survey was administered by trained enumerators via telephone interviews. Respondents’ contact details were provided by the authorities responsible for the resettlement of Tibetan migrant populations. An invitation text message explaining the research topic, objectives, and methodology was sent to all retired relocated individuals through these authorities, inviting them to participate in the survey while ensuring the anonymity and confidentiality of the process. The survey was conducted over a two-month period, from January 25 to March 28, 2024. A total of 700 questionnaires were distributed, and 568 were returned, resulting in a recovery rate of 81.1%. After excluding 21 invalid questionnaires—where more than half of the questions were unanswered or the responses were highly repetitive—and 46 samples with missing information on social participation, a total of 501 questionnaires were deemed suitable for statistical analysis. The study received approval from the ethics committee, participants provided informed consent, and all data were anonymized. Participant characteristics are detailed in Appendix Table 1.



Measurement


Social participation pattern

This study assessed the social participation of retired Tibetan immigrant older adults, encompassing activities such as visiting family and friends, playing games like mahjong, chess, and cards, and utilizing community spaces. It also included aiding with relatives, friends, or neighbors with whom they do not reside (e.g., caring for grandchildren, performing household chores), engaging in personal outdoor activities (such as square dancing, exercising, and practicing qigong), and participating in social organizations (e.g., hobby clubs, political parties, trade unions). Additionally, the study considered volunteering or charitable activities, caring for sick or disabled individuals not residing with them, and economic activities like stock speculation and odd jobs. Participants were also involved in attending hobby classes, training courses, or senior universities, as well as using the Internet and social software (including interest clubs, party activities, and labor union activities). Participants were asked to indicate whether they had engaged in these social activities over the past three months, with a score of 1 assigned for participation and 0 for non-participation.



Social adaptation

To measure social adaptation, this study employed the brief version of the Social Adaptation Scale developed by Yang (10). The scale is divided into three dimensions (KMO = 0.812, p < 0.000): psychological adaptation, behavioral adaptation, and cultural adaptation. Respondents rated the content of each social capital statement (e.g., ‘I like the city/place where I live now,’ ‘In my daily life, I follow local customs,’ ‘I live locally, but I always feel that I am an outsider,’ etc.) on a 6-point rating scale, with 1 indicating strong disagreement and 6 indicating strong agreement. The analyses utilized the mean score to assess the degree of social adjustment (out of 6), with higher scores reflecting better social adjustment. The overall reliability of Cronbach’s α for social adjustment was 0.77.



Institutional capital

Institutional capital was assessed using a single item question: ‘What is the nature of your retirement unit?’ Currently, there is no universally accepted instrument for measuring institutional capital in China. Given the dual-track pension system, which is a significant factor contributing to social stratification among retired individuals in China, the system operates by differentiating contributions and payments based on the type of work unit. Furthermore, the Tibet Autonomous Region has introduced variations in resettlement benefits for retired individuals who have been relocated, adding another layer to the ‘two-track pension system.’ Consequently, the type of retirement unit establishes a hierarchy of institutional capital that effectively reflects an individual’s institutional capital status. Respondents are asked to select the option that corresponds to their unit situation: enterprises (assigned a value of 1), institutions (assigned a value of 2), or government agencies (assigned a value of 3). The scoring system ranges from 1 to 3, with higher scores indicating greater institutional capital.



Control variables

The control variables in this study included participants’ age, gender, level of education (measured in years), living arrangements, region of residence, and self-rated health. Gender was treated as a binary variable, with male coded as 0 and female as 1. Age and level of education were continuous variables. Living arrangements were categorized as either living alone or not, with living alone assigned a score of 1 and not living alone a score of 0. The region of residence consisted of categorical variables classified into three categories: rural (coded as 1), urban (coded as 2), and metropolitan (coded as 3). Self-rated health status was assessed using a 5-point Likert scale, with 1 indicating very poor health and 5 indicating very good health.




Analytic strategy

The data analysis comprised two stages. In the first stage, a Latent Class Analysis (LCA) was employed to identify patterns of social participation among older Tibetan immigrants. A series of latent class models were constructed using an exploratory stepwise additive approach based on ten types of social participation activities. The optimal number of latent classes, representing distinct patterns of social support, was determined by comprehensively comparing the fit indices of each model, including AIC, BIC, adBIC, entropy, and VLRT. Smaller values of AIC, BIC, and adBIC indicate a better model fit, while statistically significant values of VLRT suggest that the K-model provides a superior fit compared to the K-1 model. An entropy value close to 1 signifies higher classification accuracy (26). Following the classification of social participation among retired Tibetan immigrant older adults, the second stage involved employing a regression model to analyze the impact of institutional capital on the social adaptation of these individuals, as well as the mediating role of the type of social participation. The significance of the mediating effect was subsequently assessed using the Sobel test. Statistical analyses were performed using STATA 14 and Mplus 8.0 software.




Results


Latent class analysis for social participation pattern

After a comprehensive evaluation of the model fit indices, the optimal number of subgroups for retired Tibetan immigrant older individuals was determined to be four (see Table 1). This conclusion was based on the relatively low values of the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC), entropy values approaching 1, and the significance of the Vuong-Lo–Mendell–Rubin likelihood ratio test (VLBT) for the four-class model. As illustrated in Figure 1, four distinct models of social participation were identified based on the participants’ profiles. Class 1, which we termed ‘full low-level participation,’ comprises 16.5% (N = 78) of the sample. This group exhibited a low overall level of social participation, primarily engaging in outdoor physical exercise and Internet surfing, and is characterized as a high-risk group for social alienation. The second class, ‘personal relationship-centric participation’ (Class 2), includes 73.1% (N = 345) of the retired Tibetan immigrants, representing most of the sample. In contrast to Class 1, this group prioritized personal relationships, such as socializing with friends and visiting family, and demonstrated greater activity in various other pursuits, including increased engagement in online social interactions. Class 3, designated as ‘social relevance-oriented participation,’ consists of 14 individuals (3%) who exhibit a strong sense of social responsibility. This group maintains their personal relationships and is actively involved in community activities, volunteer work, and online socialization. Class 4 represented 7% (N = 35) of the total sample and was designated as balanced active participation. This class exhibits a high level of engagement in various social activities, with the exception of relatively lower involvement in stock speculation and odd jobs. It falls within the active group of retired migrants. This finding suggests that there are diverse patterns of social participation among Tibetan retired immigrant older individuals in China.

[image: Figure 1]

FIGURE 1
 Form of three latent classes by social participance item.




TABLE 1 Latent class model fit.
[image: Table1]



Regression analysis and moderation effects

A multiple regression analysis model was employed to investigate the mediating effect of institutional capital on the support patterns influencing the social adaptation of retired Tibetan migrant older adults. In this mediation effect analysis model, the independent variable (social participation pattern) was coded as a dummy variable, while both the mediating variable (institutional capital) and the dependent variable (social adaptation) were treated as continuous variables. The tolerance levels for all variables exceeded 0.1 (ranging from 0.609 to 0.961), and the Variance Inflation Factor (VIF) values were below 10 (ranging from 1.046 to 1.643), indicating that the regression model was free from multicollinearity.

The results of the regression analysis are presented in Table 2. First, the analyses indicate that patterns of partial social participation significantly affect institutional capital, even after controlling for other potential influences (Path a). Compared to the full low-level participation (class 1), social relevance-oriented participation (class 3, B = 0.422, p = 0.015) demonstrates a higher level of institutional capital, while the balanced active type (class 4, B = −0.347, p = 0.022) shows a lower level of institutional capital. In contrast, the effect of personal relationship-centric participation (class 2, B = 0.030, p = 0.192) is not statistically significant. Second, in Path b, institutional capital has a significant positive effect on social adjustment (B = 0.320, p = 0.000), suggesting that higher institutional capital is associated with better social adjustment among immigrant older individuals. Finally, in Path c’, both class 2 (B = 0.394, p = 0.001) and class 3 (B = 0.437, p = 0.048) positively influence the social adjustment of retired Tibetan immigrant older adults. However, balanced active participation (class 4, B = 0.361, p = 0.092) does not have a statistically significant effect on the social adjustment of immigrant older adults (see step 1). When considering both social participation patterns and institutional capital (see step 2), the influence of the Personal Interaction type on the social adjustment among immigrant seniors is slightly reduced (roughly 5%). The influence of class 3 decreases by approximately 7% and becomes non-significant. Additionally, the influence of class 4 increases by about 8% and is significant.



TABLE 2 Multiple regression analysis among variables influencing social adaptation and mediating effect.
[image: Table2]

To further investigate the mediating effect of institutional capital on the relationship between social support patterns and social adaptation, the Sobel test method was employed Lacobucci et al. (27). The results of the Sobel test are presented in Table 3. When considering the full low-level participation, the mediating effect of the pathway from personal relationship-centric participation (class 2) to institutional capital and subsequently to social adaptation was not statistically significant (z = −0.366, p = 0.712). However, institutional capital demonstrated a significant mediating effect (z = 1.967, p = 0.046) between social relevance-oriented participation (class 3) and the social adaptation of immigrant older adults. With the inclusion of the mediating variable, the direct effect of class 3 on the social adaptation of older immigrants was not significant (B = 0.371, p = 0.113), indicating that institutional capital fully mediated this relationship. A statistically significant mediating effect of institutional capital was also observed in the pathway from balanced active participation (class 4) to social adaptation (z = −2.254, p = 0.019). Furthermore, the direct effect of class 4 on the social adaptation of older immigrants was significant (B = 0.356, p < 0.05), suggesting that institutional capital partially mediates the relationship between class 4 and social adaptation. The overall profile of the mediating effects is illustrated in Figure 2.



TABLE 3 Moderating effect by Sobel test.
[image: Table3]

[image: Figure 2]

FIGURE 2
 Mediating effect model.





Discussion

This study aims to examine the social participation patterns among retired Tibetan immigrants and their impact on social adaptation, as well as the mediating role of institutional capital, within the context of the interaction between individualization and aging trends. Based on the tendency of social participation, this research employs a latent class model to categorize the social participation patterns of retired Tibetan immigrants into four distinct types: full low-level participation, personal relationship-centric participation, social relevance-oriented participation, and balanced active participation. The proportions of each participation pattern are 16.5, 73.1, 3, and 7.4%, respectively, with all patterns exhibiting a high level of online social participation. Notably, personal relationship-centric participation dominates, contrasting sharply with the overall low social participation observed among the older adults in China. From the perspective of spatial shifts in the lives of migrating populations, retired Tibetan immigrants demonstrate spatial aggregation, significantly influenced by their pre-retirement social networks. Previous studies indicate that their primary contacts post-migration remain ‘colleagues with work experience in Tibet’ (25, 28, 29). However, the connection between retired immigrants and the host society proves to be challenging. The Sichuan-Chongqing region, the primary destination for Tibetan retirees, has historically served as a transition zone between Tibet and the broader world, exhibiting a high degree of territorial adaptation. Qualitative interviews further reveal that deeper engagement in the social life of their new location remains a significant challenge for Tibetan retirees (2).

Considering the institutional capital gradients caused by differences in the type of retirement unit, this was analyzed as a mediating variable. The findings reveal that institutional capital mediates the relationship between social participation patterns and the social adaptation of immigrant seniors. Firstly, it was observed that, compared to Full Low-level Participation, Personal relationship-centric participation (Class 2) and balanced active participation (Class 4) positively impact the social adaptation of retired Tibetan immigrant older adults, leading to enhanced social adjustment. Institutional capital amplifies the positive effects of Class 4 on social adjustment and partially mediates this relationship. Secondly, while social relevance-oriented participation does not exhibit a significant direct effect, it serves as a critical distal factor, with its impact fully mediated by institutional capital. This indicates that there are conditional differences in how social participation positively influences social adjustment. Variations in institutional capital result in differing levels of migration articulation among Tibetan retired immigrants, affecting aspects such as housing, income, services, and community engagement (25). The favorable institutional security provided by various organizations may inadvertently diminish their motivation for social participation, leading them to prioritize personal lives over social interactions. Conversely, in contexts where pensions are significantly lower than their pre-retirement incomes and where there is inadequate protection regarding housing and other security post-migration, these retired migrants tend to engage more actively in social activities within their new locales. They seek ‘localized’ solutions to the challenges of aging after migration, such as accessing information on public services and receiving social support from local residents and institutions (2).

This study has several limitations that should be addressed in future research. First, there are notable differences between Tibetan retirement immigrants and retirement immigrants in China more broadly. The Tibetan retired migrant community has emerged as a historical consequence of policies influenced by the restrictive household registration system and has expanded in both number and scope within a relatively concentrated community. In contrast, many retired migrants in China lack well-established communities, necessitating further verification of the applicability of this study’s findings. Second, this study focused on retired Tibetan migrants predominantly resettled through government relocation and employed purposive sampling to survey immigrant seniors in Sichuan Province, the primary site for government resettlement. Consequently, the findings may exhibit limited generalizability. Specifically, these results may not be applicable to all older migrant adults, necessitating caution in their interpretation and generalization. Given the diversity among older adults both in China and globally, further validation is essential before extending the findings to other groups, such as diaspora immigrants. Future research will seek to broaden the geographical scope of the survey and enhance the diversity of the sample to strengthen the validity of the generalized findings. Third, this study employed a regression model-based approach to analyze the mediating effects of multiple categories of independent variables. While this method enhances model stability and allows for the inclusion of multiple covariates simultaneously to mitigate the impact of confounding variables on the reliability of the results, it also has inherent limitations. For instance, all variables in the regression model are treated as significant, which may lead to an underestimation of the mediation effect due to potential measurement errors. Furthermore, the constraints of using regression models to assess mediation effects preclude the testing of equivalent models. Considering the numerous advantages of structural equation modeling in analyzing mediation models, future research should explore the use of structural equation modeling to investigate the mediation effects of multiple categories of independent variables in order to overcome these limitations. Fourth, while this study considered institutional capital as a mediating variable, there may be additional mediating or moderating factors to explore, such as external influences like social trust, digital life, community environment, and social support. However, due to the limitations of the survey data utilized in this study, it was not feasible to incorporate these variables into the analytical model for verification. Consequently, future research could broaden the investigation of factors influencing social adaptation among retired Tibetan immigrant older adults and refine the theoretical model, thereby providing evidence to enhance the well-being of seniors. Finally, this study utilized cross-sectional data, which limited the ability to ascertain causal relationships among the variables. Specifically, establishing the temporal order among the independent, mediating, and dependent variables presented challenges. To address this limitation and enhance the reliability of the findings, future studies could employ longitudinal data analysis and utilize randomized control groups to validate the causal connections among the variables. These approaches would facilitate a more nuanced analysis of how patterns of social participation evolve during retirement migration and their relationship with social adaptation.



Conclusion

Social participation is recognized as a key indicator of how retired migrants adapt to life in a new environment. Retired Tibetan migrants face significant challenges in social participation and encounter more severe difficulties in social adaptation due to environmental changes, role mismatches, and cultural disparities. This study focuses on the retired Tibetan immigrant population to examine their social participation patterns and their association with social adaptation, as well as the mediating role of institutional capital in this relationship. The results indicate that the social participation patterns among retired Tibetan immigrants are diverse, revealing four distinct types of social participation. The ‘personal relationship-centric participation’ and ‘balanced active participation’ positively influence social adaptation. Furthermore, institutional capital serves as a mediating factor between social participation patterns and social adaptation. It can be concluded that social participation and adaptation have led to a distinct separation among contemporary retired immigrants. This phenomenon is fundamentally different from the gradual withdrawal from social engagement typically observed with aging; instead, it reflects the social isolation experienced by non-labor force migrants (30). The social participation of retired immigrants is influenced by the combined effects of role change, spatial transition, and aging (31). To adapt to life in their new location more effectively, there is an urgent need for these individuals to explore alternatives before fully integrating into the local community. Online socialization can somewhat mitigate the disruption of interpersonal relationships caused by spatial changes, as online platforms and communities offer valuable information that aids in adjusting to local life (32, 33). Furthermore, while the influence of China’s unit system has diminished, it continues to function as a form of institutional capital that significantly impacts the transition of retired individuals from social participation to social adaptation (34). Our findings indicate that Tibetan retired migrants from institutional backgrounds are more inclined to adopt a social participation approach centered on their personal lives, a tendency linked to the increased institutional capital support they receive post-retirement. This institutional capital enhances the migration adaptation capabilities of retired migrants, as it often correlates with greater access to disposable income, resources, information, and social support (20, 29). Such access facilitates a smoother adaptation process for this group of retired migrants in their post-migration lives.
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This article explores dementia care in Japan’s aging population with a focus on mitigating social isolation and loneliness in older adults with dementia. Through an in-depth examination of case studies, the study highlights several community-based interventions, including Community Cafés, the Dementia Supporter Caravan, and the Omuta City Dementia Care model. These cases provide insights into how these initiatives foster community engagement and inclusive environments. Using a socio-ecological (SE) framework, the analysis focuses on the effectiveness of leveraging social capital to address the social challenges faced by people living with dementia (PLwD) and their caregivers. The case studies emphasize context-sensitive strategies tailored to Japan’s cultural and demographic landscape, offering lessons for reducing isolation and promoting community support for older adults with dementia.
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1 Introduction

As populations around the world age, public health systems face increasing challenges, with dementia becoming one of the most pressing issues. The World Health Organization (WHO) estimates that 55 million people worldwide live with dementia, a number projected to reach 139 million by 2050 due to rising life expectancy (1). Dementia affects cognitive and functional abilities and contributes significantly to social isolation and loneliness, particularly among older adults. These issues can negatively impact mental and physical health, heightening the risk of morbidity and mortality. In response, initiatives like WHO’s Global Action Plan on Dementia (2017–2025) prioritize addressing social isolation among people living with dementia (PLwD) (1).

Japan is uniquely positioned at the forefront of these demographic shifts, with 29.1% of its population aged 65 or older and this figure projected to rise to 34.8% by 2040 (2). Dementia prevalence is also increasing, with one in five people aged 65 or older expected to have dementia by 2025 (3). These trends present considerable public health challenges, particularly concerning the social isolation and loneliness that often accompany dementia. Addressing these issues requires a multi-faceted, community-based approach that takes into account the specific cultural, social, and environmental contexts in Japan (4).

Social isolation and loneliness are distinct but related phenomena. Social isolation is an objective state of limited social contact (5, 6), while loneliness is a subjective experience of emotional distress due to a perceived lack of connection (7, 8). In Japan, urbanization, family structure changes, and cultural factors exacerbate social isolation. Traditionally, older adults were supported in multi-generational households, but now, increasing numbers live alone, especially in urban areas, where fast-paced lifestyles weaken social ties (9). In rural areas, isolation is exacerbated by fewer services and depopulation, leaving many older adults without adequate support networks.

Culturally, Japanese society places strong emphasis on personal dignity, self-reliance, and stoicism, discouraging individuals from seeking help for loneliness (10, 11). Stigma surrounding dementia and mental health issues further inhibits social participation and support-seeking behavior. For instance, dementia was historically associated with derogatory terms, contributing to the marginalization of individuals with the condition (12, 13). Dementia is currently written as “cognitive disorder” in kanji (Chinese characters in Japanese writing), but a different term was previously used in Japan that included a derogatory kanji referring to foolishness or stupidity (14). Such stigma and social rigidity can significantly impact the allocation of social welfare and public health resources, creating challenges for people with dementia and their families. The Japanese term “ikizurasa,” reflecting the psychological burden of living with such challenges, underlines the multidimensional nature of loneliness and social isolation, further compounded by stigma, discrimination, and other socio-ecological adversities (15). These stigmas and cultural expectations shape how social isolation and loneliness are experienced in Japan, adding complexity to efforts to address them.

Given the severe impact of social isolation and loneliness on health, it is essential to design interventions that address these issues at a systemic level. This paper explores the socio-ecological (SE) approach, focusing on its potential to mitigate loneliness and isolation among PLwD in Japan by leveraging community resources and social capital.


1.1 The socio-ecological (SE) approach: a comprehensive framework for addressing loneliness and social isolation among PLwD

To address the profound social consequences of dementia, Japan has adopted a two-pronged strategy: legal protections for people with dementia, exemplified by the Basic Act on Dementia (16), and a socio-ecological (SE) public health approach at the community level. The SE approach emphasizes the importance of building social capital to combat the unique challenges faced by PLwD and their caregivers (17). Social capital refers to the networks, norms of reciprocity, and trust that facilitate cooperation within communities, and it plays a crucial role in enhancing well-being and reducing social isolation.

The SE framework is interdisciplinary, integrating insights from various fields to analyze how individual, community, and policy-level factors interact to influence health outcomes (18). For example, in public health and community planning, the SE approach identifies factors at individual, community, and policy levels that influence behaviors such as physical activity and social participation. Interventions within this model consider these multilevel influences to promote health and well-being effectively. In mental health services, the SE model emphasizes the importance of multi-stakeholder partnerships and community-level participation to address access barriers and social determinants of health. Additionally, the approach advocates for preventive measures and community-based initiatives that address broader causal factors such as creating environments that enhance quality of life through integration with nature (19) or designing public spaces like parks that encourage physical health and community engagement (20). In the context of dementia care, SE emphasizes the role of community-based initiatives, preventive measures, and partnerships in improving quality of life for individuals and communities alike. This approach highlights the importance of local governance and collective action, particularly in Japan, where community-driven models such as chiiki-ryoku (CR) have proven effective in addressing social isolation and building resilience.



1.2 Introducing Chiiki-ryoku: a culturally grounded model

While the SE approach provides a comprehensive framework for understanding the multi-level factors affecting health, Japan has developed a culturally specific enhancement known as Chiiki-ryoku (CR). CR comes from a combination of the term “chiiki,” which translates to ‘region’ or ‘community’, and “ryoku,” which translates to ‘power’ or ‘capacity’. Rooted in Japanese community and regional development, CR emphasizes local governance, community capacity building, and resilience. It incorporates a culturally nuanced understanding of social capital – defined as networks, norms of reciprocity, and trust that facilitate cooperation among community members (21) – to enhance community well-being and address social isolation.

CR is built on three essential dimensions (22): (1) fostering community interest and engagement, where all members actively participate and show genuine concern for their local environments; (2) accumulating local resources, which entails building robust local living environments and establishing community organizations that support residents; and (3) cultivating community self-governance, encouraging active resident participation in local events and fostering community-led initiatives. This dual focus on “soft” factors such as resident attitudes, activities and behaviors, and “hard” factors, like community resources and governance structures, enables communities to harness local knowledge, volunteerism, and civic engagement to foster a higher level of social consciousness and problem-solving capacity (23).

While CR is deeply embedded in Japanese culture, its principles have broader applicability. Other countries have adopted similar community-focused models, demonstrating the potential for CR to be adapted to different cultural contexts. For instance, community currency systems in Thailand and the United States share CR’s core objectives of fostering local engagement and resilience (24, 25). The integration of CR within the SE framework offers a unique model that combines community capacity-building with a holistic approach to public health.

The integration of CR within the SE approach offers a unique model that goes beyond traditional public health frameworks by emphasizing the role of community capacity and local governance in enhancing social capital. It aligns closely with the SE model’s emphasis on multi-level, transdisciplinary approaches by incorporating both individual-level initiatives (such as promoting civic engagement and social participation) and community-level strategies (such as building supportive environments and social networks). The CR model has proven effective in addressing various social challenges in Japan, such as disaster prevention and relief, by leveraging local capacities and networks (26).

This article aims to advance knowledge on the integration of CR within the SE framework for dementia care in Japan. We discuss four key initiatives, which incorporate CR principles, we provide a deeper understanding of how community capacity-building and social capital can be harnessed to address social isolation and loneliness among PLwD. Furthermore, we discuss how Japan’s experience can offer valuable lessons for other countries in developing culturally tailored, community-based models to support PLwD.




2 Methodology

This study employs a case study methodology to explore community-based interventions aimed at reducing social isolation and loneliness in older adults with dementia in Japan. The analysis focuses on four key cases: (1) Community (Dementia) Cafés, (2) Dementia Supporter Caravan Support Training Program, (3) Community Social Worker (CSW), and the (4) Dementia Friendly-Community. Each case was selected based on its innovative approach to building social capital and community engagement within a socio-ecological framework.

Data for the case studies were gathered through a combination of document analysis and observations of programs. The data sources included government reports, program evaluations, and articles. The cases were analyzed to identify the mechanisms through which these interventions promote social inclusion and reduce the stigma surrounding dementia.



3 Four cases of SE approach


3.1 Service B community cafés as “third places” in dementia care

In Japan, the concept of Community Cafés was institutionalized through the public long-term care insurance program (PLTC). The PTLC was traditionally designed as a binary program composed of visiting home care or (outpatient) day care. However, revisions were made to the PTLC so that providers of visiting home care and day care services were widened to include volunteers and for-profits in addition to the traditional social service agencies. Under the “Service B,” a grant scheme increased local resident and volunteer initiated “day care services.” Service B grants allow food-based services, and the most represented model of service is community cafés. According to the long-term care preventive and daily living support comprehensive services guideline (27), community cafés are categorized as “outpatient services B (community-centered services)” which are expected to prevent long-term care needs and isolation, provide support for daily living, and increase older adults’ health and well-being.

The term Community Café was coined by a public corporation WAC (Wonderful Aging Club) led by a retired social welfare researcher. According to WAC, community cafés are “gathering place, a place of belonging in the communities… creating spaces where you feel at ease and connecting person and person are considered important.” Dementia cafés, a subset of Community Cafés, were promoted in June 2012 as a part of the 5-year national dementia policy planning. Dementia community cafés are diverse; there are community cafés which are open daily while others are open about once a month. Many places only charge a 100–200 Japanese yen (about $0.67 – $1.33 US dollar) for drinks and food. It is more than just a place for persons with dementia to congregate. There were7,904 are dementia cafés existed in 2021 (28).

Community Cafés, especially those targeting dementia care, are exemplary models of creating “third places”—spaces that are neither home (first place) nor workplace (second place) but are instead informal social environments that facilitate social interaction and foster a sense of community (28, 29). According to a national report on dementia cafés (30), expert opinions showed that the cafés served three purposes: a place for providing early detection and preventive care for dementia, a hub for making community connections, and a place for raising awareness and education on dementia. The “hub for making connections” included keywords such as “sense of belonging,” “prevent isolation,” and “a place to relax.” This aligns with the concept of “the third place,” which is neither one’s home nor workplace, but a space for informal, free social interaction that encourages a sense of warmth and conviviality (31). Interviews with spousal caregivers of PLwD who were participating in dementia cafés were asked about their caregiving experiences. Findings showed seven themes, which included loneliness as a key theme of their caregiving experience and the study acknowledged that dementia cafés were critical for alleviating their loneliness (32).

Writing to urban planners, Oldenburg suggests that “third places” work best when it is within walking distance and run locally and independently rather than commercially owned (33). Dementia community cafés in Japan are designed to be accessible and run by local volunteers and residents (28). Approximately over half of the cafés are held in long-term care or medical facilities (53%), followed by public facilities (18.4%), and cafés (12.8%), and if there are any access issues, some cafés offer car services (28). Unlike the more structured “salons,” which focus primarily on preventive care activities and services, dementia community cafés also emphasize secondary prevention by providing a space for early detection and support. Community cafés in Japan have played a crucial role for integrating PLwD into their communities, reducing stigma, providing preventive care, and promoting more inclusive social environments.



3.2 Ninchisho (dementia) supporter caravan

While the effectiveness of community-based interventions like Community Cafés is further enhanced by Japan’s concept of CR—the “power” or “capacity” of a community, the Dementia Supporter Caravan initiative is a notable example of how CR is operationalized to empower communities and enhance social capital. Launched in 2005 as part of the Ministry of Health, Labor, and Welfare’s “10-year Campaign to Understand Dementia and Build Community Networks,” the Dementia Supporter Caravan aims to raise public awareness and foster supportive networks for people with dementia (34). As part of this overarching effort, the ‘Dementia Supporter Caravan’ initiative was launched with the aim of educating community members, equipping them with knowledge about dementia, and establishing a network of supporters for PLwD and their families (35). This initiative has a three-step strategy (35). First, healthcare experts in dementia provide a 6-h training course to people involved in dementia consultation or care, transforming them into ‘caravan mates.’ Second, using a textbook and visual materials, these caravan mates conduct 90-min educational training sessions for the broader community, including residents, students, employees of various organizations, paid professional caregivers, and families and friends who care for PLwD. Those trained by the caravan mates are designated as dementia supporters. Finally, these dementia supporters organize themselves locally to strategize dementia training and education in their own communities. An orange bracelet is given to those who completed the training as a certificate at the end of the 90-min session.

By the end of March 2024, over 15 million individuals had become dementia supporters (36), demonstrating the initiative’s extensive reach. The program builds CR by mobilizing existing community resources, enhancing public understanding of dementia, and fostering empathy and solidarity among community members. The initiative’s success highlights the power of community-based education in shifting social norms, reducing stigma, and promoting inclusive and dementia-friendly communities.

The Dementia Supporter Caravan has also proven adaptable beyond Japan, with similar programs being implemented in other countries (37). This international uptake reflects the potential of CR as a scalable and adaptable model that can be integrated into different cultural contexts, provided there is a clear understanding of local conditions and community dynamics.



3.3 Community social work

Community Social Workers (CSWs) are integral to Japan’s efforts to address social isolation, particularly among older adults with dementia. In Osaka, proactive implementation of CSWs began in 2003, driven by the complexity of social and personal problems across various domains. A study of CSWs (n = 1,335) found that 74% worked with older adult households (38). Among cases of social isolation, 76.7% had limited contact with relatives or the community, with causes including mental illness (26.7%) and dementia (16.7%).

Scholarly debate has emphasized the uniqueness of Japanese community social work, rooted in Shigeo Okamura’s theories, which shaped Japan’s approach to addressing social issues through a symbiotic network of formal and informal support systems (39). Outreach is the core activity of CSWs. Katsube, a prominent CSW, describes their role as fostering mutual support and motivating residents through bottom-up solutions that increase CR (40).

The geographical focus of CSWs within clearly defined local areas is pivotal for effective outreach. Typically, a CSW covers a junior high school district, equating to a population size of 5,000 to 10,000 residents, or approximately a 30-min walking distance. This area demarcation is considered optimal for CSWs to deliver their services effectively, as it encompasses the daily living radius of many older adults (41). They collaborate with stakeholders such as municipal governments, community care centers, and volunteers. A key initiative is training local gatekeepers (mimamori supporters) to prevent social isolation and identify at-risk individuals, particularly PLwD (42). Gatekeepers are trained not only in early detection but also in reducing stigma and discrimination, emphasizing that dementia does not define the individual.

CSWs enhance community resilience by creating networks both within and beyond traditional circles. Their work reflects a bottom-up approach, co-creating solutions with residents, and aligning with CR to strengthen social capital, empathy, and self-governance within the community.



3.4 Omuta City dementia care community

A key factor in reducing social isolation and loneliness for PLwD is fostering a sense of belonging within the community. Social capital interventions must aim to build meaningful connections and emotional satisfaction to effectively combat loneliness. In Japan, this is achieved through dementia education programs and inclusive projects that redefine public spaces as welcoming environments for PLwD.

The Omuta City Dementia Care Community, known as the “Omuta Model,” is an example of how chiiki-ryoku (CR) can be leveraged to create inclusive communities for PLwD. Located in a former coal-mining town, Omuta City has a rapidly aging population, with 38% of its residents aged 65 or older in 2023 (43). The city launched a social experiment involving collaboration between the public and private sectors, multigenerational exchanges, and various local institutions such as businesses, media, transportation services, and schools (44, 45).

One key feature of the Omuta Model is the community-based SOS network to locate missing individuals with dementia. When a PLwD is reported missing, police share their information with local organizations, including taxi companies, post offices, and fire departments. Information is also sent to citizens via email. Annual simulations involve 2,000 participants, with 7% of the city’s population receiving training, compared to the national average of 3% (46). This bottom-up approach fosters trust, cooperation, and collective action within the community. 4 years of data on missing or wandering persons living with dementia (PLwD) who were protected by the network showed an overall increasing trend, with the highest increase of 39.7% occurring between 2011 (121 persons) and 2012 (169 persons) (46).

Another significant aspect is education. A dementia program for children, from 4th grade to junior high, promotes intergenerational solidarity by teaching students about dementia and how to support PLwD. Through role-play and group discussions, this dementia education program helps children gain knowledge about dementia and learn ways to support PLwD (47). About 6,000 children have participated in the program over the past decade (47). Additionally, healthcare professionals undergo 400 h of training to become dementia coordinators, with a curriculum covering dementia and human rights. Most dementia coordinators are nurses and social workers.

The Omuta Model has attracted national and international attention as an effective strategy to build a community where all individuals, including those with dementia, can live with dignity. It showcases the potential of integrating CR into public health strategies that focus on local governance and lifelong learning.




4 Discussion

Social capital interventions, which foster networks that enable individuals to access support, have been shown to impact health outcomes, including mental health and loneliness in older adults (48, 49). These interventions, which encourage social engagement and the development of robust networks, are recognized as potential preventive measures against cognitive decline (50). Research suggests that community engagement and social involvement help build cognitive reserve, potentially mitigating dementia-related brain changes (51, 52). However, the effectiveness of these interventions varies, depending on research designs, populations, and measurement tools (53, 54). Additionally, while increasing social interactions may alleviate loneliness, the depth and quality of relationships are crucial. Community-level interventions that align with local norms and involve members in program development and implementation are more likely to succeed. Such an approach can foster transformative change, both individually and collectively (55).

This study uses the socio-ecological (SE) model and chiiki-ryoku (CR) to examine community interventions designed to reduce social isolation among people living with dementia (PLwD) in Japan. The analysis reveals the importance of strategically defining intervention spaces, reimagining relationships and resources, and emphasizing local governance.


4.1 Defining spaces for social capital interventions

Strategically defining spaces is key to effective interventions. Japan’s Ministry of Health, Labor, and Welfare emphasizes spatially defined interventions in its “Vision for Provision of Social Services in the New Era” (56). Central to this is nichijo seikatsuken—the “everyday living area”—a geographic space within walking distance, representing the foundation of daily life. This approach provides a localized framework for interventions, ensuring they are pragmatic and context-sensitive.

For PLwD, as mobility declines, access to local resources and networks becomes vital (57). Studies show that well-defined local spaces, such as neighborhoods, tend to foster stronger social connections and support networks (58, 59). Smaller spatial units, like traditional associations and neighborhood groups, have proven effective (60–62), while larger units, like municipalities, tend to be less successful in building social capital (63). However, smaller spaces also pose challenges for PLwD, as stigma and discrimination can exacerbate isolation. Research shows that bonding social capital (close-knit ties) can place excessive obligations on residents, leading to social fatigue, whereas bridging capital (connections across groups) may have more positive health effects (64).

The four Japanese initiatives analyzed here focus on junior high school districts or municipal levels, allowing for the development of diverse relationships. This broader focus helps build bridging and linking social capital, creating a more supportive community (23, 65). Combining bonding, bridging, and linking social capital creates a holistic community environment, offering lessons for other countries to adapt culturally sensitive strategies for dementia care.



4.2 Reimagining the relationships and resources

Studies in the United States on senior centers as hubs for dementia-friendly initiatives emphasize the importance of social, human, and programmatic capital (66, 67). Similarly, our analysis of Japan’s initiatives highlights the role of social capital in reimagining community relationships through the training of community social workers and lay dementia supporters.

However, past studies often prioritize organizational characteristics over program quality and types of social engagement. Given our focus on social isolation and loneliness among PLwD and their families, we examined the types of social capital accessible to these groups.

In Japan, segmentation and channeling strategies support PLwD and their families by adapting to local cultural contexts. Segmentation targets specific sub-groups, ensuring interventions reach those who benefit most, while channeling uses social capital to link interventions with desired outcomes (68). Service B Dementia Cafés, for example, adapt to local contexts, and community social workers connect marginalized individuals to broader community networks, breaking down silos in care. This mobilizes social capital to create safety nets for PLwD and their caregivers.

Both the Dementia Supporter Caravan and the Omuta Care Community Model channel formal and informal education to cultivate empathic, supportive networks for individuals with dementia. The strategic use of social capital through lifelong learning has been successful. Japan’s New Orange Plan, with goals set for 2025, has surpassed five of its 11 targets as of 2017 (69). Over 15 million people have participated in the Dementia Supporters Caravan, nearly double the number from 2014. These initiatives reinforce knowledge and social capital, promoting inclusivity for individuals with dementia.

The Omuta Model’s approach to community capacity-building engages socially isolated individuals, showing that enhancing social capital can foster a more inclusive community. Research by Murayama et al. highlights the positive correlation between strong community social capital and cognitive health, suggesting that communities with robust ties have lower rates of cognitive decline, reinforcing the importance of a dementia-friendly society (70).

The four Japanese initiatives take a multi-system approach, targeting social, human, and tangible capital to reach a wider demographic. Japan’s comprehensive policies offer valuable insights for countries like the U.S., where strong social safety nets can be paired with individualism. Enhanced coordination and resource allocation for dementia care could reduce long-term costs associated with advanced stages of the disease.



4.3 Emphasis on local governance

Previous literature on community-level preventive efforts for cognitive health often advocates for socio-ecological (SE) approaches that create a sense of belonging and enable older adults to “age in place” with a sense of “at-homeness” (71). However, our analysis challenges this assumption, revealing that many Japanese older adults experience stigmatization within their communities, lacking such sentiments. A more dynamic strategy is needed, where social relations are actively managed rather than passively maintained.

In addition to social and human capital, chiiki-ryoku (CR) emphasizes the critical role of local governance. This approach empowers individuals and communities to become proactive agents of change. The Japanese government recognizes that service delivery depends on raising awareness and empowering community members. In a culture where social welfare is often seen as someone else’s problem, CR promotes a shift in perspective, encouraging individuals to take ownership of community matters (marugoto) as personal responsibility (wagagoto). This shift in community efficacy, or belief in the ability to enact change, is crucial for addressing complex issues like social isolation and loneliness. Strengthening local governance enhances a community’s capacity to respond, making it more resilient, particularly in crises like the COVID-19 pandemic. Japan’s model shows how local governance and community empowerment mitigate social isolation and promote inclusive support, especially for older adults with dementia.

The four initiatives highlight how CR, through local governance, multi-system approaches to social capital, and community capacity-building, fosters resilience to prevent and mitigate isolation among PLwD. This approach addresses a critical dimension missing in many interventions: the chronic nature of social isolation and its long-term health consequences (72). Golubchikov’s concept of “persistent resilience” emphasizes the need for flexible, ongoing adaptation to society’s unpredictable challenges (73). He describes ‘persistent resilience’ as having four dimensions: relational, dynamic, spatial, and political. Strengthening these dimensions can catalyze transformation at both individual and collective levels. Japan’s initiatives show promise in addressing these four dimensions to prevent social isolation among PLwD.

The four initiatives demonstrate that CR, with its emphasis on local governance, a multi-system approach to social capital, and community capacity building, effectively fosters community resilience to prevent and mitigate social isolation and loneliness among persons living with dementia (PLwD). This approach highlights a critical dimension often missing in current interventions: the chronic nature of social isolation and loneliness among PLwD, and their serious long-term health consequences for older adults. Golubchikov’s temporal perspective, emphasizing the unpredictability of contemporary society, underscores the inadequacy of traditional community-level interventions (73). There is an increasing need for ongoing resilience and flexible adaptation to navigate persistent challenges. Golubchikov describes this as ‘persistent resilience,’ encompassing four key dimensions: relational, dynamic, spatial, and political (73). Strengthening these dimensions can catalyze transformation at both individual and collective levels. Japan’s initiatives notably address these four dimensions, showing promise in preventing and mitigating social isolation and loneliness among PLwD.

This article examines how community-based interventions in Japan can help alleviate social isolation and loneliness among PLwD. It highlights the socio-ecological (SE) approach, which leverages social capital through community-level initiatives like Community Cafés, Dementia Supporter Caravan, Community Social Workers, and the Omuta City Dementia Care Model. These interventions incorporate the culturally grounded concept of CR to foster community resilience, reduce stigma, and create inclusive environments for PLwD and their caregivers. These initiatives provide a foundation for mitigating loneliness through community engagement and emphasize community-driven strategies as essential in addressing the social needs of PLwD.

The article highlights several limitations that must be addressed. Empirical evidence supporting the effectiveness of community-based (CR) interventions is currently limited, and future research should rigorously assess the long-term impact of these programs on reducing social isolation and improving dementia care outcomes. Additionally, there is a need for a deeper understanding of how the socio-ecological approach can be scaled up and adapted across different cultural contexts while maintaining its effectiveness. CR interventions may be more naturally suited to countries that emphasize communality, but they also offer personal benefits in more individualistic contexts, such as fostering personal fulfillment, social connection, cognitive health, and other individual goals.

CR-based activities like education and community network building appeal to a wide range of individuals, including those who are socially active and thriving, as the risk of social isolation and loneliness can affect anyone. The reciprocity within these programs, and their focus on bridging rather than bonding social capital beyond close-knit communities, may also resonate with more individualistic societies. The flexible, autonomous, and reciprocal nature of these interventions could provide personal advantages even in less collective environments.

Furthermore, the article underscores the importance of continued investment in research to refine context-specific community models and multi-level strategies, enhancing our understanding of how social capital interventions can be optimized for diverse populations. Addressing these limitations will be crucial for developing evidence-based practices that support persons living with dementia (PLwD) globally, ensuring that interventions are not only culturally sensitive but also sustainable and scalable.
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Background: The percentage of older adults living alone is rapidly increasing, improving the health status and health-related quality of life (HRQoL) in this group is becoming a more significant public health issue. This study aimed to examine the changes in the HRQoL of older South Korean adults living alone and identify the factors that affect their HRQoL.

Methods: A longitudinal study design was followed. Data were collected at baseline and 1-year follow-up. Participants consisting of 789 older adults living alone in S*City aged>65 years completed a cohort survey regarding health status and HRQoL from August 2018 to August 2019. Trained interviewers conducted face-to-face interviews with the participants using a validated questionnaire (physical health, mental health, social health, and HRQoL). Generalized estimating equations were used to assess the change in health status and the interaction effect of time and gender. Then, a stepwise multiple logistic regression analysis was performed to identify factors related to HRQoL.

Results: Time differences were observed in the subjective evaluation of health status (SEH), IPAQ scores, frailty, nutritional status, and depression. Gender differences were observed in the SEH, IPAQ, frailty, loneliness, depression, and social support. The interaction between time and gender was observed in the IPAQ and HRQoL. At baseline, SEH, depressive symptoms, gender, frailty, and age were associated with HRQoL. After one year, HRQoL was associated with SEH, frailty, depressive symptoms, cost of living, suicidal thoughts, gender, social support, loneliness, and suicide attempts.

Conclusion: Our results highlight that HRQoL is associated with physical health, mental health, and social support. Future detailed studies are needed to determine whether governments and communities can prevent depression, loneliness, and suicidal thoughts through psychological support and provide economic support to improve the quality of life of older adults living alone.

KEYWORDS
 health-related quality of life, living arrangements, health outcomes, aged, cohort


1 Introduction

In 2020, the global population aged ≥60 years reached more than 1 billion, accounting for 13.5% of the world’s population (1). Additionally, increasing life expectancy, decreasing mortality rates, changing family structure, and increasing the percentage of older adults living alone are reported annually. In 2021, the percentage of older adults living alone in South Korea was 35.1% (2). Older adults who are living alone have worse health status and health-related quality of life (HRQoL) (2), so they require more social functions and resources from social networks than other forms of living arrangements (3). Thus, because of this rapid increase in older adults living alone, improving the health status and HRQoL of this group is becoming a more significant public health issue (4, 5). The World Health Organization (WHO) promotes well-being through healthy aging, which maintains and develops functional abilities (1). In this context, social frailty is emphasized in gerontological studies (6). Therefore, social efforts are required to improve the quality of life, including the functional health of older adults living alone.

HRQoL is a broad and multidimensional concept that focuses on an individual’s perception of his or her position in life (7). It is affected by physical and mental capacities, functional abilities, and environmental aspects, such as social factors. A previous study has reported that HRQoL in older adults is associated with sociodemographic factors (8) physical health status (9), nutritional status (7, 10), and mental health (11). However, only a few studies have comprehensively investigated the association between health status and HRQoL among older adults living alone.

The WHO has proposed the International Classification of Functioning, Disability, and Health (ICF) model, which can explain the health, health status, and quality of life of various population groups living in the community and performing activities of daily life (12). The ICF model encompasses not only physical and mental functions but also social functions, such as activities and social participation; personal factors, such as an individual’s age, gender, and socioeconomic characteristics; and environmental factors related to personal health and life conditions (12). Therefore, it is evaluated as a biopsychosocial integrated model that explains health and quality of life (13). This ICF model is also used to predict the quality of life of older male adults living alone (14). In our previous study, we investigated how health status is associated with the quality of life of older adults living alone, focusing on relationships that differ by gender (15). However, a regression analysis with a cross-sectional design is limited because it can only provide assumptions regarding positive correlations between variables from a specific perspective (16). Therefore, a longitudinal follow-up study is needed to be confident of an association based on an integrated model that affects the quality of life of older adults living alone.



2 Study aim and hypotheses

This one-year follow-up study from a cohort (15) aimed to examine the changes in health status and HRQoL among older adults living alone, clarify the associations between health status and HRQoL to develop successful public health services, and contribute to a deeper understanding of this topic. We hypothesized that (1) health status would change after one year, (2) HRQoL would change after one year, and (3) the association between health status the HRQoL would change after one year.



3 Materials and methods


3.1 Study design and participants

The study population was derived from a prospective cohort of older adults living alone. The primary older adults (n = 1,023) were obtained from a previous cross-sectional study on community-dwelling older adults aged>65 years who were living alone between August and October 2018 in Siheung City, South Korea (15). In August 2019, 789 participants underwent a 1-year follow-up examination (follow-up rate: 77.1%) (Supplementary Table S1). The participants included in the study were at least 65 years of age, living alone in Siheung City, able to communicate orally, and provided written informed consent. After excluding participants who were living with others (n = 7), those who did not undergo follow-up (n = 226), and those who did not complete the questionnaire (n = 1), data from 789 older adults were analyzed.



3.2 Measurement


3.2.1 General characteristics

The general characteristics were divided into the following: age [because of great diversity among different age groups in late life, they can be further categorized as follows: young-old [65–74 years], old [75–84 years], and oldest-old [≥85] (17)]; gender (men, women); marital status (not married, married, divorced, widowed); surviving child (yes or no); education level (illiteracy, elementary school, junior high school, high school, ≥ college), current religion status (yes or no), economic status (income per month, cost of living per month); and social activity. Social activity was assessed through participants’ self-reported responses to the question, “How often do you engage in social activity?” Participants could select among the following responses: “none/1–2 times per month/1–2 times per week/3–4 times or more per week.”



3.2.2 Health status

The participants’ health status was assessed based on their physical, mental, and social health.

The subjective evaluation of health status (SEH) was assessed using the question, “What is your current general health?” “Compared to last year, how is your current health?” and “How is your health status compared with that of others of the same age?” Responses were provided on a 5-point Likert scale (1, very poor to 5, very good), and the score of each item was summed to obtain the total SEH score, with a higher score indicating better SEH.

The physical health of the participants was measured using the International Physical Activity Questionnaire – Short Form (IPAQ) (18). The IPAQ measures daily physical activities, including walking (low-intensity activity), moderate and vigorous-intensity activities, and sitting, in the past 7 days, and their duration (minutes) and frequency (days). The weekly total energy expenditure (MET) was calculated as the sum of weekly energy expenditure for each type of activity. The total MET is the sum of 3.3 × walking, 4.0 × moderate score, and 8.0 × vigorous score (MET minutes/ week).

Frailty was assessed using the Korean Frailty Index (19) and consisted of eight items: hospital admission, self-assessment of health status, polypharmacy, weight loss, depressive mood, incontinence, Time Up and Go test, and visual or auditory problems, using a yes/no response format. The total scores range from 0 to 8, with scores of 0–2, 3–4, and ≥ 5 indicating robust, pre-frailty, and frailty, respectively.

Nutritional status was measured using the Mini Nutritional Assessment (MNA®-SF), which comprises six items: food intake decline in the past 3 months, weight loss in the past 3 months, mobility, psychological stress or acute disease in the past 3 months, neuropsychological problems, and body mass index. The MNA®-SF was strongly correlated with the original total MNA score (r = 0.95), with a sensitivity of 97.9%, specificity of 100%, and diagnostic accuracy of 98.7% (20). The total score ranges from 0 to 14 points; nutritional status is categorized as normal (0–7 points), risk of malnutrition (8–11 points), and malnourished (12–14 points).

Loneliness was measured using the 20-item UCLA Loneliness Scale (21, 22) on a four-point Likert scale (1 = never, 2 = hardly ever, 3 = sometimes, 4 = often). Scores ranged from 20 to 80, with higher scores indicating a higher level of loneliness.

Depression was measured using the Korean version of the Short Form Geriatric Depression Scale (23), developed by Sheikh and Yesavage (24) which contains 15 items. Ten items indicated the presence of depression when answered positively, whereas the remaining five items indicated the presence of depression when answered negatively. The total score ranged from 0 to 15 and was categorized as follows: 0–5, normal; 6–9, mild depression; and 10–15, severe depression.

Suicidal thoughts and suicide attempts were measured using two questions (25). Participants were asked whether they had seriously thought about committing suicide and could answer a 0 (never done) to 10 (always) point visual analog scale (VAS). A higher VAS score for suicidal thoughts indicated more thoughts about suicide. Suicide attempts were measured by the question, “During the past 12 months, how many times did you actually attempt suicide?”

Social health of the participants was assessed using the Enhancing Recovery in Coronary Heart Disease Social Support Instrument (26). The Korean version consists of six items (27), based on perceived emotional, instrumental, informational, and appraisal support. The scale had a total score ranging from 6 to 12. Higher scores indicated greater social support.



3.2.3 Health-related quality of life

HRQoL was measured using EuroQoL – 5 Dimensions (EQ-5D). It is a standardized instrument developed by the EuroQol Group, which can be used for a range of health conditions (28). The EQ-5D consists of five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The possible responses for each dimension included none, slight, moderate, severe, or extreme problems, and the responses were converted to quality of life scores using Korean value sets (29). The EQ-5D index score has been suggested using the time trade-off method, and the range is from −1, meaning the worst health, to 1, meaning perfect health. The higher the index, the higher the subject’s health-related quality of life.

EQ-VAS evaluates imaginable health status that ranges from 0 (worst condition) to 100 (best condition).




3.3 Data collection

All 69 assistants received preliminary training on the purpose and outline of the study and survey method before undergoing face-to-face surveys. A gerontological nurse practitioner was always present as participants completed the questionnaires to clarify any doubts they had. The participants were evaluated at follow-up, with a baseline assessment using the same measurement. They took approximately 40 min to complete the questionnaires and measurements and were given daily necessities as a small token of appreciation afterward.



3.4 Data analysis

Using SPSS version 23 (IBM Corp., Armonk, N.Y., United States), data on the longitudinal participants’ characteristics were analyzed through changes in descriptive analyses using the Wilcoxon signed rank test (for non-normally distributed variables) and chi-square test (for categorical variables). Generalized estimating equations were used to assess changes in health status and the interaction effect of time and gender. Then, we performed stepwise multiple logistic regression analysis to identify factors related to HRQoL. Before running the regression analyses, the independent variables were tested for multicollinearity using the tolerance value and variance inflation factor (VIF). If the tolerance value is <0.1 (30) and the VIF value is ≥10, multicollinearity is problematic (31). All comparisons were two-tailed, and statistical significance was set at a p-value <0.05.




4 Results


4.1 General characteristics

The general characteristics of the 789 participants at baseline and follow-up are shown in Table 1. There were significant differences in participants’ total monthly income (p < 0.001) and cost of living (p = 0.006) between baseline and follow-up.



TABLE 1 General characteristics of older adults living alone (N = 789).
[image: Table1]



4.2 Change in the health status and HRQoL of older adults living alone

The findings revealed more time and gender specificity in health status (Table 2); the physical health, mental health, social health, and quality of life of older adults living alone showed statistically significant differences in time and gender. Time differences were observed in SEH (p = 0.005), IPAQ scores (p = 0.042), frailty (p = 0.003), nutritional status (p < 0.001), and depression (p = 0.006). Gender differences were observed in SEH (p < 0.001), IPAQ (p < 0.001), frailty (p < 0.001), loneliness (p < 0.001), depression (p = 0.027), and social support (p < 0.001). However, the interaction between time and gender was only observed in the IPAQ score. The interaction effect of time and gender on EQ-5D-5L (p = 0.017), mobility (p = 0.024), usual activity (p = 0.028), and pain and discomfort (p = 0.032) were significant. EQ-VAS decreased after 1 year but was not statistically significant (p = 0.092). Figure 1 indicates a decrease in EQ-5D-5L and an increase in subcategory problems by time and gender, mobility, self-care, usual activity, pain and discomfort, and anxiety and depression problems.



TABLE 2 Changes in the health status and HRQoL of older adults living alone (N = 789).
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FIGURE 1
 Health-related quality of life by time and gender.




4.3 Influencing factors in HRQoL

The results of the multiple regression analysis showed that the factors affecting the baseline HRQoL were age (ß = −0.085, p = 0.004), gender (ß = 0.172, p < 0.001), SEH (ß = 0.242, p < 0.001), frailty (ß = −0.162, p < 0.001), and depression (ß = −0.282, p < 0.001). When combined, these factors showed a 37.8% variability in baseline HRQoL. Conversely, after 1 year, participants’ HRQoL was significantly related to their gender (ß = 0.077, p = 0.008), cost of living (ß = 0.099, p < 0.006), SEH (ß = 0.291, p < 0.001), frailty (ß = −0.224, p < 0.001), depression (ß = −0.148, p < 0.001), loneliness (ß = 0.094, p = 0.011), suicidal thoughts (ß = −0.089, p = 0.006), social attempts (ß = −0.067, p = 0.016), and social support (ß = −0.110, p = 0.001). The combination of these variables showed 43.9% variability in follow-up HRQoL (Table 3). The tolerance value, which is a collinear statistic, was 0.614–0.902 for the baseline model and 0.433–0.920 for the follow-up model, all of them were ≥ 0.1. The VIF was 1.108–1.628 in the baseline model and 1.087–2.309 in the follow-up model, and all were below <10. Thus, multicollinearity was excluded.



TABLE 3 Influencing factors in health-related quality of life (N = 789).
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5 Discussion

This study examined the changes in the health status and HRQoL of South Korean older adults and changes in the factors affecting HRQoL to establish basic data for the development of health services that can improve the quality of life of older adults living alone. Most research variables of the general characteristics of older adults living alone were the same, except for economic status which changed statistically: income increased from US$505.15 to US$546.21, an increase of approximately 8.13%, and the cost of living increased 1 year after baseline. These results are related to the policies of the Korean Ministry of Health and Welfare. Thus, the sum of basic living benefits and old-age pensions for single-person households increased by 8.05% in 2019 from 2018 (32). Furthermore, the cost of living was found to be an associated variable for HRQoL. Therefore, this suggests that the government should continue to take into account the inflation rate and make efforts to guarantee a minimum cost of living for older adults living alone.

We also found that the MNA®-SF score significantly decreased over time. The nutritional status of older adults is related to not only the digestive function but also the sensory function. It is also related to economic status and worsens as aging progresses (33–35).

Interestingly, we found an interaction effect between differences in time and gender differences in HRQoL among older adults. In the present study, the EQ-5D-5L of older adults living alone decreased over the course of 1 year, and the change in women was greater than that of men. Moreover, this interaction between time and gender was found in mobility, usual activity, and pain/discomfort. These results are consistent with reports of a lower quality of life with increasing age for women than for men (15, 36, 37). Moreover, reducing and eliminating gender inequality is crucial for women and their ability to meet basic needs and improve their quality of life (1). Therefore, it is necessary to maintain quality of life by preventing the sudden deterioration of women’s health.

Regarding the factors influencing HRQoL in this study, SEH, depressive symptoms, gender, and frailty were significantly associated with both baseline and 1-year follow-up. This finding is in line with the results of previous studies (9, 10, 15, 38). Therefore, controlling depression and frailty by gender could lead to good HRQoL.

The suicide rate of older adult Korean individuals in 2019 was 46.6 per 100,000 deaths, a decrease of 2% compared with that noted in the previous year; however, Korea still ranks first among the member countries of the Organization for Economic Co-operation and Development (39). In terms of gender, the suicide rate for men and women decreased by 6.7 and 1.3%, respectively (39). The same results showed that the suicide rate for older adults living alone decreased after 1 year and in men but increased in women. Moreover, the primary reason for older Korean adults reporting suicide attempts was physical problems (42.2%), followed by mental and psychiatric problems (33.2%), and then financial concerns (12.3%) (39). A previous study on older adults with executive dysfunction showed that age ≥ 75 years, living alone, and low socioeconomic status were associated with suicidal ideation or attempts (37). In this context, suicidal thoughts can lead to a lower quality of life (11). In this study, frailty, depression, and cost of living were found to affect the quality of life along with suicide. Therefore, there is a need to improve the quality of life and suicide prevention through physical, mental, and economic interventions.

The WHO emphasizes community care and aging-friendly environments (1). Strengthening social support is emerging as an important policy because it prevents social weakness and improves the quality of life of older adults (40, 41). In a previous study, integrated social networks were associated with higher physical function and nutritional status at an 8-month follow-up (33). Moreover, Web-based message consumption had a more significant effect on reducing depressive symptoms in older adults over time than offline support networks (42). Thus, there is a need to develop social networks and support systems for older adults living alone, using information and communications technology to easily and frequently meet, integrate, and systematically approach physical, mental, and economic support.


5.1 Limitations

This study is the first attempt at a large-scale longitudinal study investigating the changes in health status and HRQoL of older adults living alone in an urban area of South Korea. This study has the following several limitations. First, the follow-up period was relatively short even if we attempted to conduct a cohort study. To improve the validity of the results, it is necessary to conduct more long-term observational studies of cohorts. Specifically, the health status and HRQoL of older adults living alone before the COVID-19 pandemic should be investigated. Longitudinal research is necessary to investigate the factors affecting changes in health status and quality of life of older adults in the current situation. Second, although efforts were made to approach them as comprehensively as possible, other potential confounding variables that might also affect the HRQoL of older adults living alone were not included in this study (such as years of widowhood and years to be living alone) and should be included in future studies. Thirdly, due to the convenience sampling method used in the study, the sample of this study was drawn from only one community in South Korea. This affected the representativeness of the questionnaire respondents and limited the generalisability of the conclusions. Finally, in order to examine the relationship between changes in health status and HRQoL, only participants who were followed up were included in this study. In order to reduce the dropout rate in the future, as those who dropped out were often the oldest-old (Supplementary Table S1), measures such as door-to-door surveys to follow up older adults should be considered.




6 Conclusion

We found changes in the health status and HRQoL of older adults living alone. There were differences in time and gender in physical health, mental health, and cognitive function. Furthermore, there were interaction effects between gender, time, physical activity, and HRQoL. We also found evidence that HRQoL is associated with physical health, mental health, and social support. To improve the quality of life of older adults living alone, it is necessary to provide economic support to prevent depression, loneliness, and suicidal thoughts through psychological support, and strengthen social support. Further research should establish a cohort in which the social frailty group, i.e., older adults living alone is investigated through continuous longitudinal observation. These findings have implications for public health efforts to provide gender-based community services and social and economic support and prevent frailty, depression, and suicide, which increase HRQoL in older adults living alone.
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Introduction: Social isolation is a main risk factor for loneliness, health issues and psychological diseases. With its restriction measures, the coronavirus pandemic has led to an objective reduction in meaningful interactions, communication, and social contacts in general (social isolation). However, it has been shown that older adults cope differently with social isolation. Therefore, the aim of the present study was to investigate the changes of social contacts of older adults over the pandemic period of 4 years.

Methods: For this purpose, N = 175 older adults (Mage = 72.60, SDage = 6.12 years, Mdnage = 72, Range: 60–87 years) were asked at 3 time points (2019, 2021, 2023) with how many people they had contact in the reference month (May, November). In addition to the number of contacts, participants were also asked about the type of the relationship (e.g., family, friends, neighbors), the type of contact (e.g., telephone, video conference and/or by written messages) and the emotional closeness (close, medium, low). We used an ego-centered “social network” circle to measure social contacts of older adults before, during and after the pandemic. The data collection was limited by the changing corona restrictions.

Results: Results indicate that behavior in social contacts essentially depends on age, gender, and level of depression. We found a clear temporal drop in social contacts independently of age and gender during the pandemic. After the pandemic close contacts did not recover to prepandemic level. Especially, Young-Old (<72 years) recovered less in terms of the number of social contacts than the Old-Old (≥72 years).

Discussion: Our study, thus, provides longitudinal insights into the course of social contacts and suggests that social isolation may have more negative and long-term impact on close contacts, which need further clarification and temporal extension.

Keywords
COVID-19, social contact, social networks, loneliness, older adults


1 Introduction

The outbreak of the COVID-19 pandemic in late 2019 heralded an era of unprecedented global disruption, impacting various aspects of daily life for people of all ages (1–3). Among the population groups particularly affected by the pandemic are older adults facing particular challenges in terms of their age-related frailty and their increased susceptibility to serious illnesses caused by the coronavirus [SARS-CoV-2; (1, 4)]. Governments, therefore, worldwide introduced strict restrictions such as physical distancing, lockdowns, and quarantine protocols to contain the spread of the virus (5, 6). Due to these restrictions (older), people experienced “side effects” of the pandemic in terms of higher levels of stress, anxiety, depression, and loneliness (so-called psychological consequences). In addition, they had limited access to health services; daily routines and activities were disrupted and a lot of them had a lack of exercises (physical consequences) and social contacts [sociological consequences, (7–9)].

Up to now, the world continues to struggle with the ongoing consequences of the pandemic and therefore the government is interested to investigate these long-term effects [e.g., (10)]. For instance, the German loneliness barometer (published in 05/2024) makes statements on the development of loneliness in Germany, identifying vulnerable groups, risk factors and trends in the burden of loneliness and comparing them with other countries. They are also interested in which factors might be important regarding loneliness, such as the type of the relationship (e.g., family, friends, professionals), type of contact (e.g., telephone, video conference and/or by written messages) and the emotional closeness (close, medium, low) to individuals.

However, the relationship between participation in social contacts/isolation from social contacts and loneliness is not new (11–13). Loneliness is defined as a significant risk factor for several mental illnesses [e.g., (14)], and is understood as the subjective feeling of being alone (12, 15). People who feel alone are not only aware of their distance from other people, they also long for fulfilling relationships (15). In contrast, social isolation is primarily defined as a state characterized by an objective lack of meaningful communication and social contacts (12, 15). However, the COVID-19 pandemic in particular has increased the experience of loneliness in society due to the objective lack of important social contacts. Many research articles, therefore, already addressed the fact that the pandemic has led to changes in social contacts for many people and in the form in which contact takes place (16, 17). In particular, there is little research addressing the long-term impact of social isolation, social contacts and the role of socioeconomic factors such as age, gender, and the form and quality of social contact on older adult's health wellbeing during a pandemic.


1.1 Study aims

The present study therefore attempts to fill this gap by conducting an explorative analysis to shed light on the impact of social contacts and socioeconomic variables on older adults' contact behavior during the COVID-19 pandemic. By examining these factors, we were interested in the long-term changes in social contacts during the COVID-19 pandemic and the association with depression in a cohort of older adults who have been participating in a longitudinal cohort study since long before the pandemic. The aim of our study was to investigate changes in older adults' social contacts and possible associations with depression during the four-year pandemic period (2019 to 2023). Our approach was exploratory, and these are the first results of a series of further planned data analyses.




2 Methods and materials


2.1 Participants

The data presented in this research article were collected from participants of a longitudinal cohort study (Tübingen Evaluation of Risk Factors for Early Detection of NeuroDegeneration, TREND, http://www.trend-studie.de), that has been running since 2009. The aim of the TREND study is to improve the early detection of Parkinson's disease and dementia. Originally, 1,201 healthy older adults (50+) from southern Germany were recruited for TREND. The cohort includes participants with an increased risk of neurodegeneration (e.g., due to hyposmia, depression, REM sleep behavior disorder or relatives with Parkinson's disease or dementia), control subjects without these risk factors or prodromal markers and participants of a previous early detection study for Parkinson's disease [PRIPS, (18, 19)]. For more information about the original sample and study see the inclusion/exclusion criteria (18). Participants undergo a comprehensive assessment (including neuropsychological testing, movement measurement, questionnaires) in on-site visits at 2-year intervals. TREND is currently in its 6th follow-up. The TREND study complies with the guidelines for good scientific practice of the Declaration of Helsinki (1964) and its later amendments and the University of Tübingen (Germany). The study received approval from the local ethics committee of the University Hospital of Tübingen (No. 90/2009BO2). All participants provided their written consent to take part in the study.

In 03/2020, the regular TREND on-site visits had to be paused due to the restrictions of the COVID-19 pandemic to reduce the risk our participants becoming infected with SARS-CoV-2 (5, 6). The pandemic has raised new research questions about our cohort, such as how this cohort of older people (average age at the start of the pandemic was around 74) is coping with the acute and long-term effects of the pandemic (known as “side effects”), particularly the impact of self-imposed or government-imposed restrictions on social contact. Since May 2020, 807 participants of the TREND study have voluntarily taken part at least once in additional surveys to answer research questions in the context of the COVID-19 pandemic.

The collection of data on social networks began in July 2021. A total of 217 TREND participants took part in this voluntary additional survey in 2021/2022; 175 of those (Mage = 72.60, SDage = 6.12 years, Mdnage = 72, Range: 60–87 years) also in 2023 (dropout rate: n = 42; 19.4%). We primarily recruited participants who had already completed the 5th follow-up of the TREND study before the pandemic. As the assessments were associated with increased effort for the participants and did not directly serve the TREND study objective, it was mainly cognitively fitter participants who were willing and able to take part in these additional surveys.



2.2 Method for surveying the participant's social networks

To investigate the social contacts of our participants, we used a sociological method, specifically ego-centered social networks (19–22). Participants were asked at three time points “before the pandemic” (2019, retrospective), “during the pan-demic” (2021) and “after the pandemic” (2023) about their social contacts in a specific reference month (May, November). The first two time points (before, during) were recorded at the same time.

The data was collected in face-to-face study visits (July 2021 to November 2021, n = 79, 6% female) or by video conference (23) (December 2021 to March 2022, n = 96, 35% female) for the time points “before the pandemic” and “during the pandemic”. This initially not planned switch from face-to-face to video conferencing became necessary due to the renewed tightening of restrictions and regulations by the government during the Omicron wave. The data for the third time point “after the pandemic” was collected by mail post, without face-to-face or video contact with the participants.

In order to avoid seasonal effects of social contacts, we defined two reference months (May, November). Participants who took part between July and November 2021 (n = 60) had May 2021 as reference month; while those who took part between December 2021 to March 2022 (n = 115) had November 2021 as reference. For the time point “before the pandemic” (2019) the same reference month as in 2021 was used.

The data for the time points “before the pandemic” and “during the pandemic” was collected as follows: First, under the supervision and guidance of an investigator, the participants had to fill out a list of their contact persons who were part of their social network in the reference month 2021 (“during the pandemic”) (see Supplementary material S1). The contact persons were assigned letters (A to Z3). For the subsequent collection of information on the closeness and type of contact, we used a concentric circle diagram, similar to other egocentric network survey methods, in which the center of the circle symbolizes the participant (see Figure 1). The concentric circles form three areas of emotional closeness in which the participants can place their contact persons: close, medium and low contact. The closer a contact person is placed to the center of the circle, the closer the emotional contact between the participant and this person. Furthermore, the circle is divided into quarters; these areas are used to specify the types of contact with a person (at one's own home, via written messages, phone calls, or outside one's own home/outdoors). Participants were instructed to place each contact person in the best fitting position in the circle diagram.


[image: Figure 1]
FIGURE 1
 Social network circle for measuring the (1) type of relationship, (2) type of contact, and (3) emotional closeness. (Top) Blank scheme for the social network that is given to the participants to enter their contacts, here for the reference month of May 2021. (Bottom) Example of a completed scheme of a participant who indicated a total of 8 contact persons (A to H). Of these, two contacts are close contacts (A and B), two are medium contacts (C and F) and four are low contacts (D, E, G, and H). Furthermore, contact with two persons took place at the participant's own home, with three persons there was contact via written messages, there was telephone contact with three persons and one person was met outside or at a location outside the participant's own home. Using information that the investigator noted down on an additional list during the data collection (see Supplementary material), it is also possible to calculate how many of the contact persons A to H belong to the participant's family, are friends/acquaintances, neighbors, (former) work colleagues, professional helpers or social contacts in the context of voluntary work or leisure activities.


After completion of the 2021 social network, the participants were asked to think back to the reference month 2 years earlier (“before the pandemic”, 2019) and fill in a second circle diagram, analogous to the 2021 diagram. During the process, additional contact persons could be added to the list, e.g., persons who died before 2021 or with whom there was contact in 2019 but no longer during the pandemic.

In addition, the investigator asked the participants about the type of relationship with each contact person [family, friends, neighbors, (former) colleagues, professional helpers, club/association/initiative, leisure activities (hobbies, sports) and others] and made a note of this on another form (see Supplementary material S1, p. 6 ff).

The study visits for the collection of social network data lasted approx. 1–2 h per participant.

With this method of data collection, the contact persons of a participant could be categorized in three dimensions: (1) type of relationship [family, friends, neighbors, (former) colleagues, professional helpers, club/volunteer work, leisure activities (hobbies, sports), and others], (2) type of contact (in the participant's home, through written communication, by phone/video conference, and/or outside the participant's home/outdoors), and (3) emotional closeness (close, medium, low).

For the third time point “after the pandemic” (2023), for economic reasons it was not possible to collect the data of the participant's social networks in the same way as in 2021 (face-to-face or by video). Therefore, the data was collected by mail using a highly individualized questionnaire (see Supplementary material) for each participant.

In early December 2023, the participants received written instructions and a personalized questionnaire in which all previously named contact persons were listed. For each of these persons, the participants were asked to indicate if the person still belonged to their social network in November 2023. If so, participants were asked how close they were to this person (single choice) and in what way they had contact with this person (multiple choice). It was possible to add new contact persons who were not part of a participant's social network in 2019 or 2021. In this way, the questionnaire covers the same three dimensions (type of relationship, type of contact and emotional closeness) for each contact person that were used for the previous two time points. In pilot tests (n = 2), it proved to be easy for our participants (even with a diagnosis of mild cognitive impairment) to complete the questionnaire without supervision. The participants were offered support by e-mail or telephone if needed, but this was rarely requested.

The results appeared plausible in comparison with the data previously collected in a different way. A total of 217 participants from the TREND cohort took part in 2021/2022 (“before the pandemic” and “during the pandemic”); in 2023, 175 participants completed the postal survey for the time point “after the pandemic”.


2.2.1 Data entry and calculation of network variables

For data digitalization, we used the electronic data acquisition tool REDCap of the University of Tübingen (24). Data was entered for each contact person for each of the three points in time in the three dimensions mentioned above (“emotional closeness”, “type of contact”, “type of relationship”). To calculate the social network variables for each of the three time points, the raw social network data was downloaded from RedCap and reorganized using Microsoft EXCEL (25). This made it possible to calculate not only the total number of social contacts for each participant for all three time points, but also the numbers of social contacts for all the above mentioned categories and combinations of these categories; e.g., the number of social contacts with whom there was close contact, or the number of social contacts with whom contact was maintained by telephone, or the number of social contacts who were family members. Figure 1 shows an example of a social network; the figure caption describes the calculation of the numbers in this example.

For the variables used in the data analyses for this article, the calculation was done as follows:

• Total number of contacts: All contact persons of a participant in the reference month were counted.

• Number of close contacts: All contact persons who were placed in the inner circle were counted.

• Number of medium contacts: All contact persons who were placed in the middle circle were counted.

• Number of low contacts: All contact persons who were placed in the outer circle were counted.

Sometimes groups (e.g., running group, choir) were listed as “contact persons”. In this case, the number of group members was used for the calculations.

With these numbers, it is possible to analyze whether there is an increase or decrease in social contacts in relation to the total number of contacts or a change in the number of close, medium or low contacts.




2.3 Psychosocial variables

Depression, loneliness, health-related quality of life, perceived social support, perceived stress, and physical (in)activity were assessed by postal or online questionnaires (05/2020 to 11/2023). We matched the questionnaire data with the periods to which the social networks refer (May and November in the respective years). For the time before the pandemic, data from the last regular TREND study visit before the start of the pandemic was used. For a more detailed description of the questionnaires used, see Table 1.


TABLE 1 Description of covariates and questionnaires.
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2.4 Analytical approach

We performed the data analyses using the lme4 package (26) in the free software R (27). For the social network analyses, we analyzed the number of social contacts (social contacttotal) using a generalized mixed effects model (GLMM) with Poisson distribution. Since we found that our dependent variable social contacttotal was right skewed, with higher frequency of observations at lower values and a long tail extending toward higher values. This deviation from normality violated the assumptions of traditional linear regression models. To investigate the effects on social contacttotal, we used a GLMM with random intercepts for participants and fixed effects for time point of the pandemic (before, during, after), depression, age, and gender. For our analysis of the social contacttotal, we excluded the top 5% percentile of social contacttotal (>120 social contacts). A total of six participants were excluded. Results were considered statistically significant when rejected alpha at p < 0.05.




3 Results

All reported data as well as the analysis script can be found in the Supplementary material. For the analyses, 175 participants with complete social networks (before, during and after the pandemic) were included in the analysis. For analyzing the changes in the social network over time, a generalized mixed effects model (GLMM) with a Poisson distribution was used (as described in the Analytical Approach).


3.1 Demographic and psychosocial data

To investigate whether the participants differ regarding their demographic (age, years of education) and psychosocial data [subjective reported depression level, loneliness, health-related-quality of live, perceived social support, perceived stress, and physical (in)activity] at the three time points (before/2019, during/2021, after/2023 the pandemic) and reference months, we conducted separate analyses of variance. Table 2 shows the means and standard deviations at the three time points and the two reference months. Results indicate no differences between the reference months, except age, depression, loneliness, perceived stress, and social contactlow.. Results indicate, as expected differences between the 3 time points (see Table 2).


TABLE 2 Means (M) and standard deviations (SD) for the different sociodemographic variables and time points (before, during, after) of the pandemic and reference months (May, November).
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3.2 Results of the social network analysis

As described in our analytical approach, we used generalized linear mixed effects models with Poisson distribution to investigate how social contacts change over the COVID-19 pandemic. We included random intercepts for participants, and fixed effects for the time point of the pandemic, the subjective depression level (BDI-II, splitted in participants with vs. without depression), age and gender. For age, we used and median split (Mdn = 72 years) for categorization. For depression, we differentiated between depressive and non-depressive. For this, we used the cut-off criterion for mild depression (>14) and summarized all severity levels of depression under “depression” (in comparison to “no depression”). Contacttotal was used as dependent variable. Table 3 shows estimated parameters for fixed and random effects of the model described above and their 95% confidence intervals for social contacts as dependent variable. Time was used as numerical variable. The results show significant effects of time point of the pandemic, depression level, as well as a three-way interaction between time point, depression level and gender. We also found significant two-way interactions (see Table 3). Figure 2 shows the plots for the three time points (before, during, after) the pandemic, depression level [no depression (upper row) vs. mild to severe depression (lower row)], gender, age (< 72 vs. ≥72).


TABLE 3 Estimated parameters for social contactstotal.
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FIGURE 2
 Overview over the number of social contacts for participants differing in their level of depression level (with and without) and gender. (Top) Participants without depression (nno_depression = 158), (Bottom) participants with depression (ndepression = 37) over the three time points.





4 Discussion and implications

This longitudinal study addresses the change of social contacts in older adults because of the COVID-19 pandemic in south-west Germany. The results show a significant three-way interaction between time, sex, and level of depression [BDI-II, (28)]. First, with regard to the total number of contacts, there was a significant difference between participants with and without depression. As expected, depressed participants had significantly fewer social contacts that did not vary over time, regardless of the time point. In contrast, the Young-Old (< 72 years) who were not depressed showed a clear drop due to the pandemic, regardless of sex, while the opposite effect was seen for the Old-Old (≥72 years). For close social contacts in particular, there was a clear drop during the pandemic in all subjects who were not depressed, from which especially the Young-Old were unable to recover. In contrast, although the close social contacts among the depressed participants were significantly lower, they were also significantly more persistent and increased slightly over time. Our results do not take into account the duration of the illness (29, 30). As known from literature the Old-Old have fewer social contacts than the Young-Old. However, it appears that the Old-Old recover more quickly (30). In general, the present study makes important statements about how social contacts of older adults change over time. The increase in contacts among the Old-Old might be caused by family members and relatives taking care of this very vulnerable group and reactivating them. The Younger-Old (60–72 years) lost total and especially close contacts without reaching pre-pandemic levels. This might be caused by changes of contact behavior (less hand shaking, more physical distance) and/or increase of leisure activities with less social interactions (28). Further detailed analyses of the complex interplay of number of objective contacts and its type and loneliness will follow.

However, the present study also has some considerable limitations: As the TREND study did not include any surveys of the participants' social networks, participants' social networks in 2019 were surveyed retrospectively to have a baseline before COVID-19 pandemic. As the data analysis took longer than originally planned due to the restrictions during the pandemic, we had to change the reference month from May to November during data collection to prevent potential recall errors and gaps. In addition, we were no longer allowed to offer face-to-face appointments from December 2021 due to the increasing restrictions imposed by the Federal Ministry of Germany during the COVID-19 pandemic. For that reason, we had to switch the data collection format to a video condition. Considering the age of our participants, this worked surprisingly well. However, this change could result in a selection of participants who are familiar with computers and video conferencing. Another limitation of our study was that due to time constraints, we had to use the same reference month (November 2023) for the third time point (“after the pandemic”) for all subjects, including those who actually had May as their reference month. This could lead to the data not being comparable with the previous two time points, e.g., due to the different seasons (autumn vs. spring, which also entail different (leisure) activities). Our subjects were part of a cohort from an early detection study for neurodegeneration (TREND study), which could suggest that our sample had greater cognitive impairment than the general population. However, we also looked at data from neuropsychological tests [MMSE, (31)] collected at regular TREND study visits before the pandemic, during the pandemic and after the pandemic. These data show that the participants in our sample were in the normal range at all three time points (see Supplementary material) and showed no major cognitive impairment. This could be explained by the fact that participation in these additional surveys was voluntary and did not directly serve the TREND study objective, meaning that it was primarily highly motivated, above-average educated and cognitively fitter test subjects who took part. Furthermore, a recall bias would mean that periods further back in time are less well-remembered and, in the case of the networks, fewer contacts are reported for the period “before the pandemic”. However, we see in our social network data that the total number of social contacts decreases from “before the pandemic” to “during the pandemic” and then increases again at the time “after the pandemic”. With a recall bias, a continuous increase over the course of the study would have been more likely.

There are other studies that have investigated long term changes in the social networks of participants and recorded both the current state of the social ego-network and the state in the past on a single assessment visit (32–34). Some of the retrospective reference points for the social network in the past were even longer ago than in our study [up to 4 years, see (32)]. Like us in our study, the authors of these studies also see limitations due to the retrospective assessment. To our knowledge there are no systematic studies on the validity and reliability of self-reports in ego-networks in different age groups beside a small study with drug users (34). Forgetting seems to be decreased by behavioral specificity and salience (34). A recall bias cannot be in our study excluded, but in case of memory deficits for the real number of network partners during the reference period before COVID crisis this would even attenuate the pre-post difference and would not exaggerate it. Despite these limitations, this type of study provides a useful insight into the changes in social networks from a self-perspective: in our case, the changes in older people's ego-centered networks before, during and after the COVID-19 pandemic, which have not yet been investigated in other studies with this a large number of participants.

In summary, the present results provide new insights into the influence of social contacts on older adults during the COVID-19 pandemic. Overall, the pandemic and the level of personal depression seem to have a significant impact on the number of contacts people make. In particular, as many studies have already shown, the season within year and the medium of contact appear to have a decisive influence on this (35, 36). Nevertheless, the results show that, as expected, the number of contacts was increasing again after pandemic in the Old-Old but did not reach the pre-pandemic level in the Young-Old. The different trajectories between Young-Old and Old-Old could be due to the fact that relatives and friends are once again taking more care of this vulnerable very old group after the pandemic and are also actively approaching them, while the Young-Old (< 72 years) have to become active themselves in order to maintain their contacts or make new contacts and are less accustomed to this behavior since the pandemic (37–39). These trends suggest that it is not only the Old-Old who need special support, but the Young-Old. Close contacts stay on a lower level in all age groups after pandemic, even in the non-depressed group. Projects such as the loneliness barometer (10) therefore appear to be well-founded in order to prevent loneliness in old age.



5 Conclusions

In response to the study aims of examining the long-term effects of the COVID-19 pandemic on social contacts and wellbeing among older adults, this study reveals that pandemic-related social isolation had slightly differing impacts across age groups. While the Old-Old (≥72 years) regained some social interaction due to increased support from family and friends, all non-depressed subjects but especially Young-Old (< 72 years) struggled to recover pre-pandemic contact levels, loosing close relationships. Depression consistently correlated with reduced social engagement, highlighting the need for targeted support for older adults. The findings emphasize that younger seniors, particularly, could benefit from structured interventions to maintain social connections and prevent loneliness, validating the importance of ongoing initiatives like the loneliness barometer.
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Background: Social interactions are essential to social connectedness among older adults. While many scales have been developed to measure various aspects of social connectedness, most are narrow in scope, which may not be optimally encompassing, practical, or relevant for use with older adults across clinical and community settings. Efforts are needed to create more sensitive scales that can identify “upstream risk,” which may facilitate timey referral and/or intervention.

Objective: The purposes of this study were to: (1) develop and validate a brief scale to measure threats to social connectedness among older adults in the context of their social interactions; and (2) offer practical scoring and implementation recommendations for utilization in research and practice contexts.

Methods: A sequential process was used to develop the initial instrument used in this study, which was then methodologically reduced to create a brief 13-item scale. Relevant, existing scales and measures were identified and compiled, which were then critically assessed by a combination of research and practice experts to optimize the pool of relevant items that assess threats to social connectedness while reducing potential redundancies. Then, a national sample of 4,082 older adults ages 60 years and older completed a web-based questionnaire containing the initial 36 items about social connection. Several data analysis methods were applied to assess the underlying dimensionality of the data and construct measures of different factors related to risk, including item response theory (IRT) modeling, clustering techniques, and structural equation modeling (SEM).

Results: IRT modeling reduced the initial 36 items to create the 13-item Upstream Social Interaction Risk Scale (U-SIRS-13) with strong model fit. The dimensionality assessment using different clustering algorithms supported a 2-factor solution to classify risk. The SEM predicting highest risk items fit exceptionally well (RMSEA = 0.048; CFI = 0.954). For the 13-item scale, theta scores generated from IRT were strongly correlated with the summed count of items binarily identifying risk (r = 0.896, p < 0.001), thus supporting the use of practical scoring techniques for research and practice (Cronbach’s alpha = 0.80).

Conclusion: The U-SIRS-13 is a multidimensional scale with strong face, content, and construct validity. Findings support its practical utility to identify threats to social connectedness among older adults posed by limited physical opportunities for social interactions and lacking emotional fulfillment from social interactions.
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1 Introduction

Social interactions are essential to social connectedness among older adults. Social connectedness refers the structural (e.g., network size and composition, partner status), functional (e.g., perceived social support, loneliness), and quality (e.g., relationship quality or strain) aspects of an individual’s social relationships (1, 2). Taken together, social connectedness can be thought as an umbrella term to encompass social isolation (objectively having limited contact with others) and loneliness (subjective feeling of being alone) (2, 3). An estimated 25% of older adults are thought to be socially isolated (3) and over 40% are thought to be lonely (2, 4, 5), which can be a staggering figure considering these concepts are interrelated but do not necessarily overlap completely (2, 3). Older adults who are socially connected have a reduced risk of all-cause mortality (6, 7), but those experiencing social isolation and loneliness are at an increased risk of diminished physical (e.g., heart disease, stroke) (8, 9) and mental health (e.g., depression, anxiety) (10), cognitive impairment (11, 12), and risky behaviors (e.g., substance use, sedentary behavior) (13–15). As such, it is imperative that we identify threats to social connectedness early through routine screening across community sectors and facilitate meaningful social interactions among and between older adults.

Many validated scales have been developed to measure various aspects of social connectedness (3, 16). These scales are frequently used in the research context and are increasingly used to identify baseline risk (often for service recommendations or referrals) and evaluate the effectiveness of clinical and community-based interventions (3, 17). Each of these scales were purposively developed to measure a specific aspect or trait of social connectedness; therefore, they may be seen as assessing only one component within a larger set of interrelated risks (18). This can create operationalization-related issues and implications for social care because, while social disconnectedness is a multi-faceted problem, the singular outcome selected for use is frequently treated as the sole indicator of how an older adult perceives their overall social wellbeing. As such, in research and practice, administering a combination of multiple scales may be necessary to provide a more comprehensive view of risk or threats to social connectedness, which may introduce undue data collection burdens.

The scales commonly used in research and practice have helped the field define and quantify the prevalence of risk within the older adult population (3, 18). However, many of these scales may not be optimally encompassing, practical, or relevant for use with older adults across clinical and community settings. These scales are valuable to identify dimensions of risk, but when used independently, they may not adequately capture the complexity of all existing risk or guide intervention opportunities. Based on their generation of ample evidence, these scales provide a solid foundation on which to create new, contextually appropriate scales to assess risk among older adults. Further, given the overlap of concepts and items across existing scales, it may be practical to examine how these scales work together to identify risk and if underlying concepts can be captured with a single compilation of measures. Building upon the legacy and strength of existing scales, especially pervasive and commonly use scales such as the UCLA Loneliness Scale (19–21), it may be possible to create a more encompassing and sensitive scale that can identify “upstream risk” and detect the maximum amount of threat to social connectedness. Intentionally using more generous risk scoring algorithms may enable researchers and practitioners to identify older adults upstream (i.e., with emerging threats to social connection), which may allow for timely referral and/or intervention. Therefore, the purposes of this study were to: (1) develop and validate a brief scale to measure threats to social connectedness among older adults in the context of their social interactions; and (2) offer practical scoring recommendations for utilization in research and practice settings. Social interactions were conceptualized in terms of the physical opportunities to interact with others (e.g., having a social network, ability to find companionship, going to gathering places) and the emotional fulfillment resulting from those interactions (e.g., satisfaction, content, longing). In this context, limited physical opportunities to interact and/or emotional fulfillment from interactions may place an older adult at risk for social disconnectedness. The availably of a brief, sensitive, and easy-to-administer scale that more broadly assesses threats to social connectedness can complement the inventory of existing measures and assist researchers and practitioners to efficiently identify multi-faceted risk among older adults.



2 Methods


2.1 Preliminary instrument development

A sequential process was used to develop the initial instrument used in this study, which was then methodologically reduced to create a brief 13-item scale. The overall intent was to identify a wide range of existing, validated scales and items capable documenting the complexity of social connectedness as an encompassing concept, then employ a series of statistical analyses to identify the most parsimonious set of items to measure threats to social connectedness. The goal of developing a parsimonious brief measure from this process was to increase practical administration in research and practice settings.

First, 13 validated scales were identified from the published literature based their relevance to various social connectedness aspects, presence in the published literature, and use in research and practice with older adults. These scales included the Berkman-Syme Social Network Index (22), Brief Sense of Community Scale (23), Campaign to End Loneliness Measurement Tool (24), Connect2Affect Assessment (25), Connor-Davidson Resilience Scale (26), Cornwell Perceived Isolation Scale (27), de Jong Gierveld Loneliness Scale (28), Duke Social Support Index (29), Life Space Questionnaire (30), Lubben Social Network Scale (31), Patient Health Questionnaire-2 (32), Steptoe Social Isolation Index (33), and Revised UCLA Loneliness Scale (19, 20). During this process, the goal was to identify as many relevant scales and measures as possible that could be associated with social interactions among older adults.

Second, these scales were critically reviewed for content and overlapping concepts to optimize the potential universe of relevant items to assess threats to social connectedness while reducing potential redundancies. This process was undertaken by a combination of research and practice experts (n = 3), who ranked each item within each identified measure in terms of its relevance to social connectedness. When consensus was not reached about whether to include an item, the experts elected to retain the item to be more inclusive at this stage.

Third, an expanded panel of experts (n = 19) was engaged to review the collection of identified items, evaluate their appropriateness, recommend items to fill concept gaps, and/or offer alternative wording and response choices for presented items. Experts were selected from within the researchers’ professional network based on their content expertise and experience engaging older adults in screening and service delivery. This expanded expert panel included a diversified group of clinicians, professionals, and community members. More specifically, experts represented the disciplines of public health, gerontology, medicine, nursing, social work, psychology, physical therapy, and health education. Further, experts included representatives of Area Agencies on Aging, community health workers, caregivers of older adults, and community-dwelling older adults. This process was not a formal consensus-building effort in that experts were not convened together or asked to agree upon the initial instrument to be tested. Rather, experts were asked to provide their feedback individually (i.e., in written or verbal format), and their responses were shared with other experts when appropriate.

Recommendations were assessed, accepted, and incorporated into the initial instrument. A total of 36 items were included to assess threats to social connectedness, which were included as part of a larger survey of older adults. Finally, the instrument was piloted by older adults (n = 5) who provided feedback on the items in terms of comprehension, readability, and appropriateness.



2.2 Measures

Table 1 presents the initial 36 items used to assess threats to social connectedness along with their source(s) of origin and response categories. The compiled items originated from 12 sources. All items were close-ended and used one of five different sets of response categories (e.g., yes/no; none/one/two or more; none of the time/some of the time/often). To capture the maximum amount of reported risk and create more uniformity across items, responses for each item were recoded to a binary state that indicates “risk” and “no risk.” This was accomplished by scoring response choices indicative of the absence of risk as 0 and all other response choices as 1 (see Table 1). Recoding each item accounted for differing response categories, while retaining the sensitivity of the original item format (e.g., an affirmation of an item to any degree was taken as an affirmation) and allowed for the detection of upstream risk.



TABLE 1 Initial 36 items used to develop the U-SIRS-13.
[image: Table1]



2.3 Data collection

This study used a cross-sectional, internet-delivered questionnaire to collect data from older adults ages 60 years and older. Participants were recruited nationwide through a Qualtrics Internet Panel (34) from June 2019 to September 2019. Given the potential sampling bias introduced by convenience sampling, quota sampling parameters were employed to ensure diversity among participants in terms of age, sex, race, and geography (35). A total of 4,101 older adults completed the survey, of which 19 were omitted for missing data. The resulting analytic sample included 4,082 participants from all 50 states and two U.S. territories. All survey procedures were approved by the Texas A&M University Institutional Review Board (IRB2019-0375).



2.4 Statistical analyses

Data were analyzed using R in an exploratory fashion to generate a brief and practical scale to identify threats to social connectedness (i.e., risk for social disconnectedness) among older adults. Several methods were applied to assess the underlying dimensionality of the data and construct measures of different factors related to risk (i.e., limited opportunity for social interactions and lacking emotional fulfillment from social interactions). First, after assessing relevant data assumptions (e.g., local independence, monotonicity, item variance), a unidimensional item response theory (IRT) model was fit to confirm the item’s relationship with the measure of risk and correlate participant scores (i.e., θs) on this measure. IRT guided item reduction from the initial 36 items to the resulting 13-item scale. Second, clustering techniques were used to assess the number of subgroups present in the sample based on participants’ response patterns to the instrument items. Third, a structural equation model (SEM) was constructed to confirm the relationship among the latent variables on this risk dimension measured by the 13-item scale.


2.4.1 Item response theory assessment

Items were recoded to reflect a binary solution (risk/no risk). Two (2PL) and three (3PL) parameter logistic models (36, 37) were fit to both the initial 36 items and 13-item versions of the scales in which the primary dimension was assumed to be risk. S-χ2 was used to detect items that did not fit well within each model, respectively. Several items were flagged as ‘poorly’ performing items in that they did not discriminate among participants at any point on the primary dimension. These items were discarded through the iterative process of pruning. A one parameter logistic model (i.e., 1PL or Rasch Model) (38) was also fit, which does not allow for discrimination, to confirm the theory that the two parameter logistic model best fit these data. The item response model was recalibrated on the subset of items selected for inclusion into the 13-item scale on the basis of the original item parameters and domain knowledge of the researchers. Results from recalibrating item and participant parameters for the 13-item scale closely mirrored results for the initial 36-item set, suggesting minimal impact on measuring the primary dimension when using the 13-item subset of items. All IRT models were fit using the MIRT Package in R (39).



2.4.2 Dimensionality assessment

An unsupervised neural network approach was used to explore the underlying dimensionality of the participants responding to the 13-item scale. Four different clustering algorithms were compared utilizing a k-fold method of selecting criterion. A “leave one out” k-fold methodology allows assessment of individual item importance to the stability of the clustering solutions. Furthermore, it allows multiple solution sets to be compared in a data-driven manner to assess a level of agreement on the underlying number of sub-groups present in the data. Partitions around medioids (PAM) (40, 41) was ultimately selected as the best option to cluster the data based on validation metrics (42–45). A two-cluster solution representing low-and high-risk participants was chosen by validating the cluster membership with comparisons of proportions of endorsement for items representing either low or high risk.



2.4.3 Structural equation modeling (SEM)

A structural equation modeling framework was utilized to confirm the relationship among the latent factors governing the responses in the 13-item scale. Based on participant response patterns, three groups of items emerged, which were used as latent factors in the SEM. Clustering results gave evidence for items that were related to each other in response pattern among the participants, as well as being conceptually related. The three factors that emerged were related to the physical opportunity of the older adult to interact with others (i.e., Factor 2), their emotional fulfillment from these interactions (or lack thereof) (i.e., Factor 3), and general feelings of disconnectedness (i.e., Factor 1) captured by select broad items from the UCLA Loneliness Scale. The structure of the model was implemented to support the hypothesis that physical opportunities for interaction and the emotional fulfillment of interactions would predict how older adults perceived their general disconnectedness. As such, Factor 1 was treated as endogenous and regressed onto the two exogenous factors (i.e., Factors 2 and 3). While allowing the exogenous factors to correlate to emulate the potential interrelation between these factors in real-world conditions, no other individual item variances or error variances were allowed to correlate in the final model.





3 Results

Table 2 presents sample characteristics of the 4,082 older adults who participated in this study. On average, participants were age 69.58 (±5.24), and the majority was female (58.5%), non-Hispanic (84.7%), White or Caucasian (73.5%), and lived with a spouse or partner (57.1%). Approximately 47% of participants had a college degree or more, with 35.6% reporting some college or technical school education and 17.6% reporting a high school education or less. On average, participants reported 3.29 (±2.56) chronic conditions, with the most frequently reported conditions being hypertension (53.4%), high cholesterol (48.0%), arthritis or rheumatic disease (31.7%), chronic pain (23.0%), and diabetes (20.4%).



TABLE 2 Sample characteristics (n = 4,082).
[image: Table2]


3.1 Item response theory assessment

Two and three parameter logistic IRT models were calibrated for the initial 36 items, and again for the 13-item screener in part on some results from the dimensionality assessment above alongside the long-form calibration. The items included were determined to cover a good nomeopathic span (46) regarding an older adult’s risk for limited social interactions in terms of physical opportunities to interact with others and the emotional fulfillment from social interactions.

As seen in Table 3, the overall model fit was better for the 13-item compared to the initial 36 items. The 2PL model was selected because the discrimination values for each of the items allowed for the selection of items that were relevant along the entirety of the trait continuum. The 1PL model was tested for its parsimonious nature, but it was not expected to fit as well as a 2PL model due to the discrimination parameter. Lastly, a 3PL variant was tested to account for random guessing, but the increase in parameterization did not outweigh the lack of statistical and conceptual fit to the task. This is most evident by the improvement of fit observed for each of the transitions from the 1PL to 2PL models illustrated in Table 3. In theory, there are items that ‘discriminate’ more on different components of the trait spectrum, and if this assumption is to be considered true, an increase in fit should be observed (as it is here). The drop of AIC/BIC and − 2 x LL for each model stops with the addition of the third parameter for each item. The guessing parameter does not afford any sizable increase in fit, and as such, the most appropriate form of a model for these data is the 2PL model (47, 48).



TABLE 3 Model fit comparison for 1PL, 2PL, and 3PL IRT solutions.
[image: Table3]

As seen in Table 4, the M2 model fit statistic (49) indicates that the 13-item scale of the test fits better than the initial 36 item for every model metric. More specifically, the relative fit for the 13-item scale improves over the initial 36 items as illustrated by the confidence interval for the RMSEA not containing 0.05 and the CFI larger than 0.95. It can be concluded that the 13-item variant reproduces data under the model more consistently, if not better than the 36-item scale, likely due to a loss of complexity by reducing ‘noise’ from modeling items that are not as strongly related to the trait of interest.



TABLE 4 2PL Model fit comparisons for initial 36 items and 13-item scale.
[image: Table4]

Individual item fit was calculated using a S-χ2 statistic (50, 51). This goodness-of-fit test shows how well the expected score during parameter estimation conforms with the observed score at different places on the trait continuum. Table 5 illustrates how individual item fit improved in many cases when reducing the scale from 36 to 13 items. In other cases, fit remained relative the same.



TABLE 5 Comparison of 2PL item fit statistics in the initial 36 items and 13-item scale.
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Further evidence to support the fit of the model comes from the use of the participant parameters. When the binary responses from 13-item scale were summed to create a total score (range from 0 to 13) and correlated with the θs parameter generated from the IRT process, a strong and significant correlation was observed (r = 0.896, p < 0.001). This indicates that the summed score of binary responses can serve as a statistical proxy for an older adult, which lends itself to more practical use in research and practice settings. Additional information about practical scoring of the 13-item scale is provided elsewhere in this manuscript.

Reliability in the transition from the initial 36 items to the 13-item scale was assessed. The initial Cronbach’s alpha for the initial 36 items was 0.81. This reliability metric was reassessed after the item selection process was employed following the results of the IRT models dimensionality assessment, and SEM model. This transition revealed favorable results for a 13-item scale was seen as the Cronbach’s alpha for the 13-item scale was 0.80, which indicates no significant loss in reliability in the sample of 4,082 individuals after omitting 23 items. To assess any potential subgroup biases with the 13-item scale, reliability coefficients were calculated for variable categories by sex, ethnicity, race, education, living with partner, and reporting multi-morbidity. Each respective calculation yielded Cronbach’s alpha coefficients equal to or greater than 0.78, which indicates consistently strong internal reliability for subgroups within the current sample.



3.2 Dimensionality assessment

Three different measures were chosen to evaluate the number of clusters in the solution (i.e., older adults based on their responses to the 13 items). Connectiveness, similarity, and compactness were selected to compare clustering methodologies. Measures of connectivity and silhouette width should be minimized, and the Dunn index should be maximized (42). As such, it appears that the optimal number of clusters is 2. The Dunn index uses the ratios of the smallest distance between observations not in the same cluster to the largest intra-cluster distance; therefore, it has a bias towards a larger number of clusters.

The stability measures assessed the change in distance metrics used across clustering techniques when one column is removed from the dataset and the clustering technique is re-ran in a k-fold fashion. Therefore, the stability measure through this leave-one-out procedure should be able to detect if there are any clustering methods that are sensitive to a particular item. Average proportion of non-overlap (APN); average distance of means (ADM); and average distance (AD) between cases in the same clusters should all be minimized.

The separation of the clusters is one of the most important metrics to consider when the goal is to classify individuals in an applied setting. Plotting the component scores, as seen in Figure 1, illustrates that we can expect clear separation on the first dimension and subtle separation on the second vertical dimension for the clusters.

[image: Figure 1]

FIGURE 1
 Plot of component scores for 2-cluster solution, scaled in 2 dimensions.


A discriminant clustering algorithm was applied to the data to ‘trim’ fringe cases by selecting a discriminant function, which maximizes the differences between these cases (52, 53). Figure 2 illustrates the results of these analyses and shows that when attempting to maximize differences between clusters with a discriminant function, more separation can be seen on the vertical dimension. It should be noted that the primary discriminant coordinate still categorized the older adults primarily despite clear vertical separation of the clusters.

[image: Figure 2]

FIGURE 2
 Plot of discriminant coordinate for a 2-cluster solution, scaled in 2 dimensions.




3.3 Structural equation modeling (SEM)

A structural equation modeling framework was leveraged against the data for the 13-item scale and fit using three latent factors (see Figure 3). Identification of items for each factors utilized results from the dimensionality assessment and IRT model parameters in conjunction with the intended ecological application of each item. The three items in Factor 1 (i.e., ‘I lack companionship’; ‘I feel isolated from others’; and ‘I feel like no one really knows me well’) were considered the target of the prediction because they were deemed to capture general feelings of disconnectedness and they were the strongest items indicative of risk. Meanwhile, the remaining items represent two distinct ways in which this outcome can occur, namely a physical opportunity component (Factor 2) and an emotional fulfillment component (Factor 3).

[image: Figure 3]

FIGURE 3
 SEM relating physical opportunity and emotional fulfillment factors to general risk.


The model fits exceptionally well (RMSEA = 0.048; CFI = 0.954) (54, 55). The structural regression component favored the contribution of the Factor 3 items over the Factor 2 items (Coefficients of 1.348/0.832, respectively). However, the physical opportunity component significantly predicted the Factor 1 items. All coefficients were positive, indicating that higher scores on the individual items were directly related to an increase in the Factor 1 risk probability (i.e., general feelings of social disconnectedness). Covariance between Factor 2 and Factor 3 were permitted, which were only roughly related with a true correlation of 0.59. This suggests that the physical opportunity of an older adult to interact with others does not directly infer that the emotional fulfillment from of those interactions is positive.




4 Discussion

This study reports the process used to develop and validate the Upstream Social Interaction Risk Scale (U-SIRS), a 13-item scale to assess threats to social connectedness among older adults in terms of their social interactions. This scale is novel in that it was created from a modified composite of seven existing scales used to measure various aspects of social connectedness, and it aims to measure “upstream risk” by scoring scale items binarily to identify the maximum amount of risk. This scale is practical in that it emphasizes general threats to social connectedness, as well as elements associated with physical opportunities to socially interact and the emotional fulfillment from such interactions (or the lack thereof), which may enable a more actionable approach to connecting older adults to services, resources, and programs. The potential utility of this scale in clinical and community settings is vast because it may help identify a wider scope of risk using a single measure and may provide sites with a practical alternative to existing scales, which can alleviate the screening and data collection burden associated with using multiple scales simultaneously.

The process to develop this scale was two-fold in that it engaged a diverse set of clinicians, professionals, and community members to help define the possible universe of questions to measure threats to social connectedness. Through this process, these experts prioritized and omitted items that seemed overlapping and of limited practical value to identify risk. They suggested language changes to the items and response choices, which helped the items’ readability, comprehension, and feasibility for use in real-world circumstances. Further, the items were refined to be phrased in a more positive or uplifting manner in attempt to avoid evoking negative feelings simply from completing the items. Interestingly, when attempting to define the universe of possible items, no single existing scale was included in its entirety and most items were altered in terms of their phraseology or response choices. This process resulted in 36 items with strong face validity as a starting point for further testing and scale refinement.

After collecting data from over 4,000 older adults ages 60 years and older nationwide, the item response theory (IRT) process analyzed the initial 36 items to quantify the latent trait of this general risk or threat to social connectedness. Through this process, a subset of 13 items were identified as contributing most to the overall latent trait of risk and that the other 23 items did not provide much information to the latent trait. Further, the Cronbach’s alpha for the initial 36 items and the reduced set of 13 items were comparable and above 0.80, indicating strong internal consistency reliability. Taken together, the reduced 13-item scale was identified as the strongest set of items to measure this latent trait of risk.

After reducing the scale from 36 to 13 items, the dimensionality assessment examined potential patterns of participant responses for the 13-item scale. In these analyses, it was determined that the 2PL solution clearly stratified this older adult population into high and low risk groups. This reinforces that these 13 items can be utilized to create separation based on risk levels, which has practical implications for future studies to establish risk-based scoring for the scale (i.e., identifying cut-points for risk thresholds).

Among the most compelling findings of this validation process is that the SEM confirmed that the U-SIRS-13 scale consists of three distinct factors, which include general feelings of disconnectedness (identified by three items from the UCLA Loneliness Scale), physical opportunities for social interaction, and emotional fulfillment from social interactions (or the lack thereof). The SEM model indicates that the distinct physical opportunity and emotional fulfillment sub-scales roughly predict each other (r = 0.59), but both strongly predict the general feelings of social disconnectedness. This reinforces the notion that an older adult may have the physical opportunity to interact with others, but that physical opportunity will not always infer that they perceive emotional fulfillment from such opportunities. The SEM model also shows that each scale item does not function on each scale factor, respectively. For example, the item ‘I lack companionship’ informs only the general feelings of disconnectedness factor and functions solely on this dimension. This particular item does not inform the other two factors, except that it can be predicted by the other items in the scale (i.e., those from the physical opportunity and emotional fulfillment sub-scales). As such, it is important to stress that, despite the U-SIRS-13 comprising three distinct factors, the IRT shows that all 13 items conform to a singular trait, which is also confirmed by the strong internal reliability coefficient for the binarily scored data (i.e., Cronbach’s alpha=0.80). Therefore, it is recommended that the U-SIRS-13 be scored as a continuous count variable of risk rather than scoring each sub-scale independently. However, examining the risk for each item may help practitioners identify threats to structure, function, and/or quality aspects of social connection and make appropriate resources, programs, or services.

An important and practical finding of this study is that the theta score from the IRT strongly correlated (r = 0.896, p < 0.001) with the number of items that participants endorsed as ‘risk’ (i.e., a count variable of binarily-scored items ranging from 0 to 13). Therefore, the results from the theta parameters from IRT model validates the use of total count score in practice. It is recommended that future efforts deploy these items using a uniform set of response choices capable of identifying varying levels of risk for each item. Table 6 presents the recommended U-SIRS-13 items, response choices, and practical scoring for dichotomizing items to identify the maximum amount of risk (i.e., “upstream risk”). After dichotomizing responses for each item, the 13 items should be summed to create a count variable ranging from 0 to 13, with higher values indicating more risk (17, 18). Additional ongoing demonstration studies and evaluation efforts have utilized this practical scoring for the U-SIRS-13 to examine the scale’s internal reliability. As seen in Table 7, the internal reliability of data collected with the practically-scored U-SIRS-13 remains consistently strong (i.e., Cronbach’s alpha ranging from 0.78 to 0.85) for general samples of older adults as well as those purposively recruited for social engagement interventions. Future and ongoing studies will also examine alternative scoring strategies for the U-SIRS-13.



TABLE 6 Recommended practical scoring for U-SIRS-13.
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TABLE 7 Internal reliability of practically-scored U-SIRS-13 in ongoing demonstration studies and evaluation efforts.
[image: Table7]


4.1 Limitations

This validation study was not without limitation. Despite conducted with a large sample of diverse older adults ages 60 years and older across the United States (n = 4,082), probabilistic sampling was not used to select participants. Therefore, sociodemographics somewhat align with those of the greater older adult population in the United States (e.g., age, sex, ethnicity, living alone), these data were not nationally representative. Further, while Qualtrics panels are strong methods to recruit large samples quickly (35), the internet-based nature of recruitment and data collection may have introduced selection bias in terms of technology access, education level, and affluence (i.e., not reaching those with more potential risk for social disconnectedness). For these reasons, the analytic sample in this study may not be generalizable to the overall older adult population in the United States, especially among those with lower socioeconomic status. Data were self-reported, thus subject to social desirability bias, especially given the stigmatization of loneliness and social disconnection in the United States (56, 57). Despite these potential shortcomings, the strengths of this study include a diverse set of professionals who assisted in the initial item selection, a robust set of statistical analyses to generate and assess the U-SIRS-13, and the emerging evidence of replicability of the practically-scored scale.



4.2 Future research directions

Findings from this study highlight the need for additional research efforts to advance the utilization and application of the U-SIRS-13. First, beyond the set of ongoing demonstration studies and evaluation efforts, additional replication studies are needed among diverse samples of older adults. More specifically, studies are needed to examine the appropriateness and reliability of the scale among samples of older adults with varying races and ethnicities, sexual orientations, socioeconomic statuses, impairments (e.g., sensory, mobility, cognitive), disabilities, and other known threats to social disconnectedness (e.g., partner status, living alone, limited transportation, caregiver status, multi-morbidity, fall history, food insecurity). Additional studies should also be performed to identify the utility and statistical integrity of this scale for younger adults. Second, statistical efforts are needed to identify risk-related thresholds and establish cut-points for risk levels. While higher scores on the U-SIRS-13 are indicative of higher risk, the identification of cut-points may help researchers and practitioners utilize the scale to identify high-risk older adults and make informed decisions for programs and services. Third, as another form of validation, efforts are needed to identify the concordance between professional perceptions of social disconnectedness relative to self-reported threats of disconnectedness using the U-SIRS-13 among older adults in clinical and community settings. Such efforts may provide insights into the ability of those serving older adults to recognize various threats to social connection and the relative advantage of administering the U-SIRS-13. Fourth, although the U-SIRS-13 is considered brief, professionals in clinical and community settings may find it lengthy for use during intake and routine assessments. As such, future research should consider validating a reduced set of items indicative of probable risk and requiring further assessment (e.g., akin to administering the 2-item PHQ as a “first step” approach, then administering the full 9-item PHQ if risk on the 2-item PHQ is identified) (58). Fifth, while anticipated to be sensitive to change over time, the U-SIRS-13 should be used in concurrent validity assessments to predict other outcomes as well as an outcome evaluation in relevant interventions to assess its ability to identify baseline risk and improvement post-intervention.




5 Conclusion

This study documented the development and validation of the Upstream Social Interaction Risk Scale (U-SIRS-13), a 13-item scale to document threats to social connection, which was created using a compilation of items from seven previously validated scales. The U-SIRS-13 contains an interrelated set of three distinct sub-scales that measure feelings of general disconnectedness, physical opportunities for social interactions, and emotional fulfillment from social interactions (or lack thereof). Despite the distinct sub-scales, the IRT and SEM support its use as a single scale. The strong correlation between the theta score and summed composite of binarily-scored items supports the practical utilization of the practically-scored U-SIRS-13 in research and practice settings (further supported by emerging replicability in demonstration studies and evaluation efforts). Building upon the legacy of existing scales, especially the UCLA Loneliness Scale, the U-SIRS-13 adds to the existing inventory of measures about social connection (16) with a more encompassing and sensitive scale that can identify “upstream risk” and detect the maximum amount of threat to social connectedness among older adults. Future efforts are needed to examine and identify risk levels and thresholds, which can help those using the U-SIRS-13 to classify older adults’ risk level, determine whether their risk is in terms of physical opportunities to interact or emotional fulfillment from interactions, and refer older adults to appropriate programs and services.
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Background: The rapid growth of internet use among older adults in rural China offers a unique opportunity to examine its potential impact on their health. This study seeks to explore the relationship between internet use and the emotional, physical, and cognitive health of empty-nest older adults in rural China, while also considering the mediating role of social participation in this relationship.

Methods: A total of 3,478 empty-nest older adults were selected from the China Health and Retirement Longitudinal Survey (CHARLS) in 2020. Among them, 820 individuals were included in the study using a propensity score matching (PSM) method to reduce the impact of selection bias. The participants' depression, physical health, and cognitive health were measured using the Center for Epidemiological Studies Depression Scale (CES-D), the Activities of Daily Living (ADL) scale, and a composite cognition score, respectively. Social participation was assessed based on engagement in various activities over the past month.

Results: After controlling for confounding factors through PSM, it was found that older adults who used the internet exhibited significantly lower level of depression and higher physical health compared to older adults who did not use the internet. However, there was no significant difference in cognitive health between the two groups. The mediating effect analysis revealed that social participation partially mediated the relationship between internet use and physical health, but not emotional health.

Conclusion: The study suggests that internet use can improve emotional and physical health of older adults living in rural China without children at home, with social participation being a mediator in the relationship between internet use and physical health. Future research should explore the underlying mechanisms and develop targeted interventions to promote internet use and social engagement in this population.
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1 Introduction

The global aging issue is receiving increasing attention, with China seeing the highest growth rate of aging population globally (1). According to the National Bureau of Statistics of China, the number of individuals aged 60 and above in China had reached 280 million by the end of 2022, accounting for 19.8% of the total population. A large portion of this demographic consists of empty-nest older adults residing in rural areas, totaling ~67 million individuals, or one-fourth of the older population (2).

In China's older population, empty-nest rural older adults represent a group that warrants particular attention. Defined as individuals aged 60 and above living in rural areas without children or family members (3), these older adults differ significantly from their urban counterparts. They encounter unique challenges, including limited access to healthcare services, social support, and technological infrastructure. encounter unique challenges such as social isolation, loneliness, and limited healthcare access (4–7). These disparities can profoundly impact their emotional, physical, and cognitive health (8–10). Furthermore, China is undergoing rapid aging and urbanization, resulting in a substantial migration of younger generations from rural to urban areas. This migration leaves many older adults in rural regions without the support of their children, thereby exacerbating the challenges they face (11).

The absence of close relatives may result in feelings of loneliness, isolation, and despair, heightening the risk of depression (12, 13). For example, a study conducted in rural China found that the prevalence of depressive symptoms among empty-nest older adults was 44.2%, which was significantly higher than that of non-empty-nest older adults (26.3%) (14, 15). Additionally, the lack of mental stimulation and social interaction can lead to cognitive decline, affecting memory, attention, and executive function, potentially increasing the risk of dementia (16, 17). A meta-analysis of studies conducted in China found that empty-nest older adults (22.9%, 95% CI: 18.9–27.3%) had a higher risk of cognitive impairment compared to non-empty-nest older adults (19.3%, 95% CI: 15.9–23.0%) (18). Moreover, the absence of assistance in daily activities may contribute to a decline in physical function, impacting mobility, strength, and balance, and raising the risk of physical inactivity and chronic diseases such as cardiovascular disease, diabetes, and cancer (19–21). Therefore, it is crucial to investigate the factors contributing to these health challenges and develop effective interventions to improve the emotional, cognitive, and physical health of empty-nest older adults in rural China.

The rapid development of the internet has been recognized as a potential strategy to address challenges and promote the health of empty-nest rural older adults (22). In China, digital technology, notably smartphones, has seen increased adoption among older age groups (23). As of 2021, more than half of older adults aged 65–69 use smartphones, with 31.2% of those aged 70–79 and 1.3% of those aged 100 and above also using smartphones (24). Additionally, according to recent statistics, the overall internet penetration rate among older adults in China has been steadily increasing. For instance, the China Internet Network Information Center (CNNIC) reported that as of 2021, the number of older adult Internet users aged 60 years or older in China reached 119 million, and the Internet penetration rate reached 43.2%, indicating a significant rise in internet use among the older adult population (25). However, the digital divide remains more pronounced in rural areas (26). Exploring how internet use can benefit rural empty-nest older adults is essential for bridging this divide and promoting equitable access to technology. China's rural revitalization strategy aims to narrow the urban-rural gap, and understanding the impact of internet use on the health of rural empty-nest older adults can inform policy decisions and interventions. The Social Support Theory posits that social relationships and support can buffer against stress, promote health and wellbeing, and encourage healthier behaviors (27). In the context of internet use, online communication and engagement can expand social networks and provide additional sources of social support, which can be particularly beneficial for empty-nest older adults in rural areas who may otherwise feel socially isolated. Previous studies have indicated that internet use can have a positive impact on the health of older adults (23, 28, 29). For instance, a study in America revealed that internet use was linked to improved self-rated health and reduced depressive symptoms in older adults (30). Similarly, a study in China demonstrated that internet use was associated with enhanced cognitive function and decreased feelings of loneliness among older adults (31). Nonetheless, there have been conflicting findings in the literature. Some studies have found no significant relationship between internet use and health outcomes, while others have even reported negative associations (32, 33). For instance, a study in the United States showed that internet use did not correlate with improved physical or mental health, and excessive internet use was linked to adverse health consequences like depression and sleep issues (34).

Inconsistent findings on the relationship between internet use and health in older adults may be attributed to the lack of control for confounding variables. These extraneous factors can influence both internet use and health outcomes, leading to a potentially misleading association. Variables such as age, gender, education level, marital status, number of children, chronic disease, smoking, alcohol consumption, physical activity, and children's support can impact both internet use and health outcomes in older adults (32, 35–37). For instance, younger older adults are more inclined to use the internet compared to their older counterparts, and health issues related to age can affect internet use (38). Higher levels of education are associated with increased internet use among older adults (38). Moreover, older men often use the internet for information and communication purposes, while older women utilize it for social support (35). The number of children may also be a factor, with individuals having more children potentially having greater social support and relying less on online communication (35). Therefore, it is imperative to consider these variables in order to establish a more precise relationship between internet use and health.

In an effort to address potential biases from confounding variables, this research employs propensity score matching (PSM) to balance the characteristics of individuals who use the internet and those who do not. PSM is a statistical technique that matches individuals based on their probability of receiving a specific treatment or intervention, while accounting for the factors that affect this probability. By utilizing PSM, this study aims to reduce sample selection bias and improve the precision of determining the causal link between internet use and health results.

Furthermore, the impact of internet use on the health of empty-nest older adults in rural China and the underlying mechanisms are not yet fully understood. Social participation is widely acknowledged as a crucial factor that can significantly influence the health of older adults (39). Social participation involves engaging in activities that facilitate interaction with others, such as volunteering, participating in community events, joining social clubs, and attending religious services (40). These activities not only provide opportunities for social interaction and integration for older adults but also foster a sense of purpose and belonging, which can lead to improved health outcomes (41, 42).

The Social Capital Theory provides a theoretical framework for understanding how social participation can mediate the relationship between internet use and health outcomes. According to this theory, social capital refers to the resources embedded in social networks and relationships, which can be accessed and utilized to achieve certain goals (43). Internet use facilitates the accumulation and mobilization of social capital by expanding social networks, fostering trust, and promoting reciprocity. This enhanced social capital can then translate into improved health outcomes through various mechanisms (44). Studies have shown that social participation in older adults is associated with positive health benefits, including a reduced risk of depression (45, 46), enhanced cognitive function (47, 48), better physical health (49, 50), and increased longevity (51, 52). For example, Glass et al. (53) found that participating in social activities lowered the risk of dementia development in older adults. Similarly, Li et al. noted a connection between social participation and enhanced physical functioning as well as a decrease in chronic health conditions among the older adults (54).

The potential of internet use to promote social participation among older adults has been recognized (55). The internet serves as a platform for older individuals to connect with others, access information, and engage in social activities, irrespective of their physical location or mobility. A growing body of research suggests that internet use can not only enhance social participation but also improve health outcomes in older adults (56–58). For example, Cotten et al. (59) found that internet use was linked to increased social participation and decreased loneliness in older adults. Similarly, Chopik (90) discovered a positive association between internet use and social support and wellbeing in older adults (59). Furthermore, Shapira et al. found that internet use was correlated with improved cognitive function in older adults, potentially due to increased social participation and engagement (60). Therefore, it is hypothesized that internet use may promote health by enhancing social participation among empty-nest older adults in rural China, as facilitated by the accumulation and mobilization of social capital.

To address these challenges, this study aims to investigate the relationship between internet use and health outcomes in empty-nest older adults in rural China while controlling for confounding variables such as age, gender, education level, marital status, number of children, chronic diseases, smoking, drinking alcohol, physical activity, and children's support (35). Additionally, the study aims to explore the mediating role of social participation in this relationship. Using data from the China Health and Retirement Longitudinal Survey (CHARLS) 2020 and employing propensity score matching (PSM) to reduce sample selection bias, the research seeks to provide valuable insights into the potential health benefits of internet use for this population.



2 Method


2.1 Participants

The data for this study were collected from the China Health and Retirement Longitudinal Survey (CHARLS) conducted by the National Development Institute of Peking University (http://charls.ccer.edu.cn/charls/). CHARLS is a nationally representative longitudinal survey of individuals in China aged 45 and above, covering various aspects such as demographic background, family, health status, healthcare, work, retirement, income, expenditure, assets, and interviewer observations. The baseline national wave of CHARLS took place in 2011 and continued every 2 years. Data will be made public 1 year after collection (61). The study protocol was approved by the Ethical Review Committee of Peking University (IRB00001052-11015). Respondents were given a statement explaining the purpose of the study, and all study participants signed a written informed consent prior to being investigated. All methods will be carried out in accordance with relevant guidelines and regulations of the Declaration of Helsinki.

For our analysis, participants were selected from the latest 2020 data of CHARLS. In this study, empty-nest rural older adults were defined as individuals aged 60 and above who live in rural areas and do not have children or other family members living with them. Initially, 4,951 participants without rural household registration and 6,166 adults under 60 were excluded, leaving 8,250 rural participants aged 60 and above. Subsequently, 4,772 non-empty nest participants and 916 invalid cases (e.g., missing values on internet use) were removed, resulting in 2,562 subjects. Using PSM, 454 older adults in the internet use group were matched with 2020 older adults in the non-internet use group based on twelve covariates, resulting in 410 participants in each group (refer to Figure 1 for samples election).


[image: Figure 1]
FIGURE 1
 The construction of data. Source: Zhao et al. (91).




2.2 Measures
 
2.2.1 Independent variable

In this paper, Internet use is selected as the independent variable. According to the previous study, internet use was determined based on a question from the CHARLS 2020 Questionnaire, which asked respondents whether they had used the internet in the preceding month (61). Activities considered as being online included chatting on mobile networks, reading news, watching videos, playing games, and others. Respondents who answered “yes” were categorized as internet users, while those who answered “no” were categorized as non-internet users. This categorization was used to differentiate between older adults in rural areas who use the internet and those who do not.



2.2.2 Outcome variable
 
2.2.2.1 Emotional health

Depression, a prevalent emotional health concern among older adults, was evaluated in this research using a simplified version of the Center for Epidemiologic Studies Depression Scale (CES-D). The CES-D, a commonly used depression assessment tool in household surveys (62), has been validated for use in the Chinese population (63). In the CHARLS study, depression levels were measured through 10 items, each representing a different scenario related to depressive symptoms. Participants were asked to report how often they experienced these scenarios in the past week, with response options ranging from “almost none” (less than 1 day) to “most of the time” (5–7 days). Responses were scored from 0 to 3, with higher scores indicating higher levels of depression. The CES-D has good psychometric properties, with high internal consistency (Cronbach's alpha coefficients typically ranging from 0.85 to 0.90), good test-retest reliability (correlations typically ranging from 0.50 to 0.70), and strong construct validity (63–65). In our study, the Cronbach's alpha value for the CES-D 10 was 0.85, indicating good internal consistency and reliability of the measurement.



2.2.2.2 Physical health

The physical health of participants in CHARLS was evaluated using the Activities of Daily Living (ADL) scale, a reliable and valid tool widely utilized in both China and internationally (66). This scale comprises 12 items that assess an individual's capability to carry out fundamental self-care activities such as dressing, bathing, eating, and managing money, among others. Participants rated their difficulty level for each item on a 4-point scale, ranging from “No difficulty” to “Cannot do it”, with higher scores indicating increased task difficulty. A cumulative score was calculated by summing the scores for all items, with a higher total score reflecting greater independence in ADL. Individuals reporting difficulty in any of the 12 items were categorized as having an ADL disability. Previous research has demonstrated that the Chinese version of the ADLscale exhibits strong internal consistency (Coefficient Alpha = 0.86) and good test-retest reliability (r = 0.90) (67). The ADLs scale in CHARLS has proven to be a valid measure of older adults' daily performance (68). Measurement of ADL functions is essential as it serves as an early sign of functional decline in old age (69). These measurements are also predictors of the need for alternative living arrangements, the utilization of paid home care, and admission to nursing homes (69). In the current sample, the ADLscale show good internal consistency (Coefficient Alpha = 0.83).



2.2.2.3 Cognitive health

The evaluation of cognitive health in the CHARLS questionnaire uses the episodic memory and mental intactness sections from the Mini-Mental State Examination (MMSE) designed and developed by Folstein et al. (70). Episodic memory was assessed through immediate and delayed word recall tests, while mental intactness was measured using tasks such as numerical ability (serial subtraction of 7 from 100, five times), time orientation (including today's date, day of the week, month, year), and picture drawing (intersecting pentagon copying test). The mental intactness tasks were graded on a scale of 0 to 11, with higher scores indicating better cognitive function (71). Episodic memory performance was determined by participants' ability to recall a list of 10 words immediately and after a delay, with scores ranging from 0 to 10 for both instances (72). A composite cognition score was computed by adding the scores from the episodic memory and mental intactness tasks, resulting in a total score ranging from 0 to 31. Previous research has shown that the MMSE have strong internal consistency (Coefficient Alpha = 0.85–0.96) and good test-retest reliability (r = 0.80-0.85) (70, 73). These tests have been widely used and validated for measuring cognitive ability utilized in CHARLS (74–76).



2.2.2.4 Social participation

Based on the previous studies, the social participation of respondents was assessed using the CHARLS questionnaire, which inquired about engagement in various activities over the past month. These activities included interacting with friends or neighbors, playing games like mahjong or cards, caring for sick or disabled adults, participating in physical activities like dancing or qigong, involvement in community organizations, volunteering, attending educational courses, and engaging in other social activities. A score of 0 was assigned to respondents who did not partake in any of these activities, while those who participated received a score corresponding to the number of activities they engaged in.




2.2.3 Covariates

In this study, based on data from the 2020 CHARLS survey, eleven potential confounding covariates were identified: age, gender, education status, marital status, number of children, chronic disease, smoking, drinking alcohol, physical activity, children's emotional support, and children's financial support. Education level categories ranged from 1 (illiteracy) to 11 (doctoral degree/Ph.D.), while marital status was categorized as 0 (single) or 1 (partnered/married). Physical activity was assessed by the frequency of engaging in physical activity for at least 10 min per week. Children's emotional support was evaluated by the frequency of communication through various means when not residing with the participant. Children's financial support was measured by the amount of financial assistance received from children in the previous year.




2.3 Statistical analysis

In this study, PSM is a crucial statistical method used to mitigate sample-selection bias and mixed bias by pairing individuals in the treatment group with similar counterparts in the control group (77, 78). PSM analysis typically involves two main steps (77). The initial step entails computing the propensity score and then matching subjects based on this score. The propensity score, derived from a logit regression model, is utilized to match subjects from the Internet use group and non-usage group under comparable circumstances. It is estimated as follows:

[image: image]

In the above formula, P represents the probability of subjects using internet, D = 1 represents subjects in the using internet group, and X refers to covariates.

The secondly analysis is to estimate the Average Treatment effect on the Treated (ATT) by the following model, which reflects the effect of using internet on the emotional, physical and cognitive health of older adults. The significance of ATT is tested by a paired t-test (79).

[image: image]

In the above formula, Y1 and Y0 are the dependent variables of the matched samples in the using internet and non-using internet groups respectively. P is the propensity value, D=0 indicates the subjects non-using internet group, and D=1 indicates subjects with using internet. As Y0|D = 1 cannot be directly observed, the establishment of the above model must satisfy the “unconfoundedness assumption”, which requires to control factors associating with older adults' using internet group. In order to test the robustness of PSM, various matching methods are generally used. In our study, we used four matching methods: nearest neighbor matching, kernel matching, optimal matching and radius matching in all.

Finally, to examine the mediating role of social participation in the relationship between Internet use and health outcomes, a mediation analysis might have been conducted. This analysis would involve assessing the direct and indirect effects of Internet use on emotional and physical health, with social participation as the mediator.

To compare differences between the using internet group and the non-using internet group, the independent sample t-test and Chi-square test were employed. The significance level for all tests was set at 0.05. PSMATCH2 and NNMATCH in Stata 14.0 were performed to conduct the statistical analysis.




3 Results


3.1 Descriptive statistics of each variable

The study includes a total of 16 variables, comprising three outcome variables, one independent variable, and 12 covariates. Table 1 presents the item coding, measurement units, and descriptive statistics for each variable.


TABLE 1 Descriptive statistics of each variable.

[image: Table 1]



3.2 Covariates' balancing test before matching

Covariate balancing tests were conducted between groups of older adults based on internet use. Table 2 displays significant differences in 11 covariates, with the exception of chronic disease, between the two groups. The internet user group exhibited higher levels of education, social participation, physical activity, and other factors compared to the non-internet user group. These notable variations should be taken into account when assessing the relationships between internet use and the emotional, physical, and cognitive health of older adults.


TABLE 2 Covariates' differences test between using internet group and not using internet group before matching.

[image: Table 2]



3.3 Propensity score matching analysis

A logistic regression model was conducted with internet use as the output variable and twelve covariates as predictor variables. Specifically, age (p < 0.01), education level (p < 0.01), physical activity (p = 0.017), children's emotional support (p = 0.02), children's financial support (p = 0.010), and social participation (p < 0.01) were found to be significant predictors of older adults' internet use (as shown in Table 3). Subsequently, these regression results were utilized to develop a prediction model that calculates the likelihood of an older adult using the internet. A higher propensity score indicates a greater likelihood of internet use among older adults.


TABLE 3 Logistic regression estimates of using internet among rural empty-nest older adults.
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3.4 Matching and balancing test

The propensity score was calculated to match 454 older adults who use the internet with 2,018 older adults who do not use the internet. The nearest-neighbor matching method (1:1) was employed, resulting in a total of 410 pairs of successfully matched samples. Following matching, the independent sample t-test for each covariate between the internet-using and non-using groups no longer showed significant differences (p > 0.05) (as shown in Table 4). Figure 2 displays the absolute values of standardized mean differences before matching (circles) and after matching (triangles). With the exception of the chronic disease covariate, the standard deviations of all covariates substantially improved after matching, with absolute values below 0.1, indicating that the assumption of covariate balance was met.


TABLE 4 Covariates' balancing test between using internet group and not using internet group after matching.
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FIGURE 2
 The change in the absolute value of the standard deviation of the covariates before and after the matching of 12 covariates.




3.5 Common support assumption test

The common support hypothesis, as proposed by Rosenbaum and Rubin, posits that the propensity score ranges of groups using the internet and not using the internet should be similar (78). In Figure 3, the distribution of propensity scores for four groups is illustrated. Following the matching process, 44 older adults using the internet and 1,698 older adults not using the internet were excluded, as depicted in the first and fourth columns of Figure 3, respectively. The scatterplots of propensity scores for matched older adults using and not using the internet were nearly identical, as shown in the second column compared to the third column in Figure 3, indicating that the common support assumption was met.


[image: Figure 3]
FIGURE 3
 Distribution of the propensity scores.




3.6 Average treatment effect on the treated

The bootstrap method was utilized in this study to estimate the average treatment effect on the treated (ATT) and empirical standard error post propensity score matching. The findings indicate that older adults who use the internet exhibited significantly lower levels of depression (p < 0.01) and higher physical health (p < 0.05) compared to older adults who do not use the internet, after controlling for confounding factors through PSM. However, there was no significant difference in cognitive health between the two groups. Specifically, depression levels decreased significantly by 0.795 and physical health improved significantly by 0.433 (refer to Table 5). Overall, internet use was associated with a 0.928% improvement in physical health and an 8.659% reduction in depression levels compared to non-users.


TABLE 5 ATT of using internet on rural empty-nest older adults' health.

[image: Table 5]



3.7 Robustness test

To verify the robustness of the nearest neighbor matching method (1:1), we used optimal matching, kernel matching using normal density, and radius (caliper = 0.05) to conduct the PSM. The results of three matching methods were consistent (see Table 6), indicating that the estimation results of 1:1 non repetitive nearest neighbor matching were robust.


TABLE 6 The results of sensitivity analysis.
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3.8 Social participation's mediating effect analysis

The results of propensity score matching analysis revealed a positive impact of internet use on both physical and emotional health. To investigate the potential mediating role of social participation in these relationships, separate regression analyses were conducted for physical health (model 1), emotional health (model 2), and social participation (model 3), with other variables serving as covariates. The findings showed that all three regression models were statistically significant. internet use was found to significantly predict emotional health and social participation, but not physical health. On the other hand, social participation was a significant predictor of physical health but not emotional health. Detailed results can be found in Table 7.


TABLE 7 Regression analysis among variables.

[image: Table 7]

To compare the direct and indirect effects of internet use on physical and emotional health, we conducted an analysis using 5,000 bootstrap samples. The indirect effect of internet use on physical health through social participation was found to be significant at a 95% confidence interval (Indirect effect = 0.064, L.L. = 0.024, U.L. = 0.111), while the direct effect of internet use was deemed insignificant (Indirect effect = 0.396, L.L. = −0.010, U.L. = 0.802). Similarly, the indirect effect of internet use on emotional health through social participation was found to be insignificant at a 95% confidence interval (Indirect effect = −0.067, L.L. = −0.168, U.L. = 0.138), whereas the direct effect of internetuse was significant (indirect effect = −0.910, L.L. = −1.623, U.L. = −0.197). Detailed results can be found in Table 8.


TABLE 8 The direct and indirect effects of using internet on physical and emotional health.
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4 Discussion

The study delved into the impact of internet use on the emotional, physical, and cognitive health of empty-nest older adults in rural China, with a focus on the mediating role of social participation. Findings indicated that internet use was linked to enhanced emotional and physical health, though not cognitive health. Moreover, social participation was found to partially mediate the relationship between internet use and physical health, but not emotional health.

Several specific findings emerged. Firstly, the findings of this study suggest that empty-nest older adultsusing the internet showed lower levels of depression compared to those not using the internet, after adjusting for confounding factors. This result is consistent with the theory of social interaction, which posits that engaging in social interactions can strengthen relationships and ultimately help reduce depressive symptoms in older adults (80). It is also in line with previous research that has found a positive association between internet use and emotional wellbeing in older adults (29, 81). For example, a study conducted in America found that internet use was associated with a decrease in depressive symptoms among older adults (30).

Secondly, consistent with prior research, this study also highlights the positive impact of Internet use on the physical health of empty-nest older adults in rural China (82). By providing access to health-related information and resources, the internet enables these individuals to enhance their knowledge on disease prevention, nutrition, and exercise, ultimately leading to improvements in their physical wellbeing (83, 84). Additionally, the internet fosters social connections, mitigating feelings of loneliness and isolation commonly experienced by this demographic, thereby benefitting both their mental and physical health (9, 12). It is worth noting that the influence of internet use on older adults' health outcomes may vary based on factors such as digital literacy, the quality of online health information accessed, and socioeconomic status. Hence, while the study corroborates existing literature, it is essential to take these factors into account when interpreting the results.

Thirdly, the study results indicated no significant correlation between internet use and cognitive health in rural Chinese older adults who are empty-nesters. This finding contradicts previous research suggesting a positive link between internet use and cognitive health in older adults (85). For instance, a study in China showed that internet use was linked to enhanced cognitive function in the older adults (86). The discrepancies in these findings may stem from insufficient control over confounding variables in earlier studies. In this study, propensity score matching was used to address sample selection bias and control for confounding factors, possibly explaining the lack of significant results. This underscores the importance of rigorous methodological approaches when examining the relationship between internet use and cognitive health in older adults.

Fourthly, the findings of this study indicate that social participation partially mediates the relationship between internet use and physical health, but not emotional health, among empty-nest older adults in rural China. This aligns with previous research showing a positive link between internet use and social engagement in older populations (56). For instance, a study conducted in the United States demonstrated that internet use was connected to increased social participation among older adults (87). Moreover, past studies have highlighted the positive correlation between social participation and physical health in older individuals (39). For example, a study in China revealed that social engagement was linked to better self-rated health in older adults (88). However, the benefits of internet use on emotional wellbeing can be direct and independent of social participation (89). This suggests that the internet can positively impact emotional health through avenues such as access to information, entertainment, online support groups, and educational resources. These benefits can foster a sense of purpose, self-efficacy, and positive mood, all of which contribute to emotional wellbeing. While social participation remains crucial for emotional health, the positive effects of internet use on emotional wellbeing are not solely dependent on social interactions, indicating the presence of other beneficial mechanisms. Therefore, promoting internet use could be a valuable strategy for enhancing emotional wellbeing, even if social participation is not the primary focus.

Finally, this study has several limitations that should be acknowledged. Firstly, although our study found that internet use can improve the emotional and physical health of rural empty-nest older adults, with social participation acting as a mediator in the relationship between internet use and physical health, the causal validity of this relationship remains to be verified. Our study is cross-sectional in nature, which limits our ability to establish causal relationships between internet use, social participation, and health outcomes. Longitudinal studies are needed to track changes in internet use, social participation, and health over time and to better understand the directionality of these relationships. Secondly, the measures of emotional, physical, and cognitive health used in this study are self-reported, which may be subject to bias. Thirdly, the digital divide remains a significant challenge, particularly in rural areas, and may limit the potential benefits of internet use. While we employed PSM to balance the characteristics of internet users and non-users, the digital divide may still influence the generalizability of our findings. Future research should explore ways to bridge this divide and ensure that the benefits of internet use are accessible to all older adults, regardless of their socio-economic status or geographical location. Furthermore, while we considered a range of variables as covariates, several important factors, such as socio-economic status (SES), were not included in our analysis. Therefore, future research should explicitly incorporate SES and other relevant variables as key covariates to enhance our understanding of their role in the relationship between internet use, social participation, and health outcomes among rural empty-nest older adults. Lastly, our study did not differentiate between types of internet use or consider the frequency and duration of usage, both of which may impact health outcomes differently. Future research should examine these factors more closely to understand how specific online behaviors affect health.



5 Implications

The study's findings carry significant implications for enhancing the wellbeing of empty-nest older adults in rural China. The results indicate that utilizing the internet could positively impact the emotional and physical health of this demographic, with social engagement potentially acting as a mediator in this association. As such, interventions targeting increased internet use and social participation among empty-nest older adults in rural China could prove beneficial for their overall health. It is worth noting, however, that the study's cross-sectional design precludes definitive causal conclusions. Future research employing longitudinal approaches is necessary to establish the causal link between internet use, social participation, and health outcomes in this population.



6 Conclusion

In conclusion, this study suggests that internet use can contribute to improved emotional and physical health among empty-nest older adults in rural China, with social participation playing a mediating role in the relationship between internet use and physical health. Further research is needed to explore the potential mechanisms underlying these associations and to develop targeted interventions aimed at promoting internet use and social participation among this population.
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Introduction: Falls are associated with activity limitations and injuries among older adults. An estimated 25% of older adults fall each year, and over 40% of older adults report they are lonely. Small group, evidence-based fall prevention programs are widely available in the United States and may be a strategy to improve social connectedness within our aging population. The purpose of this study was to identify the effectiveness of evidence-based fall prevention programs to reduce loneliness among older adults. Administration for Community Living (ACL) grantee data were collected in a national repository.

Methods: Data were analyzed from 12,944 participants across 12 fall prevention programs (e.g., A Matter of Balance, Stepping On, Tai Ji Quan, Otago Exercise Program, Bingocize) between January 2021 and July 2023. To assess loneliness, participants were asked, “how often do you feel lonely or isolated?” The response choices for this single 5-point item ranged from “never” to “always.” A linear mixed-effects multivariable regression, with program type included as a random effect, was fitted to assess changes in loneliness before and after fall prevention workshops. The model controlled for program type and delivery site type as well as participants’ age, sex, ethnicity, race, education, living alone, number of chronic conditions, number of falls in the three months preceding baseline, and workshop delivery site type and attendance.

Results: Significant reductions in loneliness scores were observed from baseline to post-workshop (p < 0.001), which were more pronounced among participants with more frequent baseline loneliness (p < 0.001). Participants who attended more workshop sessions reported reduced loneliness at post-workshop (p = 0.028). From baseline to post-workshop, loneliness increased among participants who lived alone (p < 0.001) and reported two or more falls in the three months preceding baseline (p =0.002). From baseline to post-workshop, compared to White participants, increased loneliness was observed among Black (p = 0.040), and Asian (p < 0.001) participants. Participants with more chronic conditions reported more loneliness from baseline to post-workshop (p = 0.004). Relative to participants who attended workshops at senior centers, increased loneliness was observed among participants who attended workshops at residential facilities (p = 0.034) and educational institutions (p = 0.035).

Discussion: Findings expand our understanding about the benefits of small-group fall prevention workshops to reduce loneliness among older participants. Results suggest that disease profiles, living alone, fall history, and workshop location (and attendee dynamic) may impede social connection among some participants. Beyond small group activities, purposive strategies should be embedded within fall prevention programs to foster meaningful interactions and a sense of belonging between participants. Other social connection programs, services, and resources may complement fall prevention programming to reduce loneliness.
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1 Introduction

With about one-in-four older adults ages 65 years and older falling each year (1), falls remain a sizable public health issue in the United States. A fall is defined as “an event which results in a person coming to rest inadvertently on the ground or floor or other lower level” (2). Falls are the leading cause of unintentional injuries and deaths among older adults (3), and older adults who fall have an increased risk of negative health consequences including recurrent falls, diminished mobility, and loss of independence (1, 4). To prevent falls and their costly ramifications, over a dozen evidence-based fall prevention programs (EBFPP) are delivered nationwide through the aging services network.

A robust and expansive delivery infrastructure has been created in the United States to implement EBFPP through the aging services network, which is supported by the Administration for Community Living, Older Americans Act (Title III-D), the Centers for Disease Control and Prevention, and other local, state, and private funding sources (5–8). Each EBFPP differs in its content, format, intensity, and intended audience (9), yet each was purposively developed to directly benefit older adults by addressing one or more fall-related risk factors (e.g., fear of falling, efficacy to prevent falls, lower limb strength, and balance). The effectiveness of EBFPP was demonstrated in experimental trials prior to being translated for grand-scale dissemination in community settings (10). Examples of EBFPP include programs such as A Matter of Balance (11), Bingocize (12), Stepping On (13), and Tai Ji Quan (14). Most EBFPP are delivered in small-group, in-person workshops in diverse community settings including senior centers, healthcare organizations, residential facilities, and faith-based organizations (7, 8). While these programs have directly benefited hundreds of thousands of older adults to address fall-related risk, the process-driven nature of these programs may provide other indirect benefits to older adult participants. For example, the small-group, in-person nature of EBFPP workshops may promote social connection because they facilitate meaningful interactions and bonding among older adults by gathering participants for common purposes, facilitating interactive exchanges, and creating opportunities for frequent engagement with peers and trained lay leaders for multiple consecutive weeks.

In 2023, the United States Surgeon General declared loneliness as an epidemic facing all Americans, including older adults (15). Loneliness can be defined as a subjective measure of feeling isolated or the distress of having inadequate meaningful connections with others (15–18). It is estimated that between 20 and 40% of older adults have moderate to severe loneliness (19–21), which can impact multiple aspects of their health and wellbeing. Older adults who are lonely have an increased risk of physical and mental health issues, suicidal ideation, and premature mortality (22–26). Therefore, amidst emerging evidence of interventions to address loneliness among older adults (27, 28), efforts are needed to engage older adults in more programs and services that can expand and strengthen relationships, promote meaningful interactions, and facilitate bonding and social support.

Loneliness may be bidirectionally associated with falling (29). Older adults who are lonely may restrict their social activities and receive limited functional support from others, which may increase their risk for falling. Conversely, if an older adult has an injurious fall, their loneliness may be exacerbated because of physical isolation due to hospitalization or changes in mobility (e.g., difficulty walking, inability to drive). Given the widespread recognition of the deleterious effects of loneliness on older adult health (15, 16), recent efforts have attempted to identify the indirect benefits of existing evidence-based programs (EBP) originally developed for other purposes (30–32). These investigations have revealed the effectiveness of EBP to reduce loneliness, increase social support, and promote social connection. Therefore, it is important to understand the potential indirect benefits of EBFPP because of their grand-scale availability and accessibility through the aging services network in the United States. In this context, the purposes of this study were to: (1) identify the frequency of feeling lonely among participants enrolled in EBFPP; and (2) assess the effectiveness of EBFPP to reduce loneliness among older adults.



2 Methods


2.1 Participants and procedures

Data for this study were obtained from the Healthy Aging Program Integrated Database (HAPID®), a national repository funded by the National Falls Prevention and Chronic Disease Self-Management Program Resource Centers to support efforts by chronic disease self-management education (CDSME) and EBFPP grantees across the United States (33, 34). As part of their funding agreements, grantees funded by the Administration for Community Living (ACL) through the Prevention and Public Health Fund (PPHF) were required to use uniform data collection forms and enter data into HAPID®. The data contained within the repository includes information about workshops, participants (at baseline and post-workshop), attendance records, and organizations serving as host and delivery sites (7, 8, 35). Data used for this study included efforts from 41 grantees spanning 30 states from January 2021 and July 2023. Data were collected locally by workshop leaders and organizations hosting programs, which was then entered in a centralized or de-centralized manner by each grantee. It is important to note that the delivery of EBFPP through the network of aging and healthcare organizations across the United States is not limited to these ACL grantees; rather, funding for EBFPP may be from the Older Americans Act Title III-D, the Centers for Disease Control and Prevention Arthritis Program, or other local, state, and private funding sources. Neither these data nor efforts. Institutional Review Board approval was granted by Texas A&M University (#2020-1244) for this secondary, de-identified data analysis from this national repository.



2.2 Measures


2.2.1 Dependent variable

Loneliness was assessed at baseline and post-workshop using an identical single five-point Likert-type item. Participants were asked “How often do you feel lonely or isolated?” Response choices were “never” (scored 1), “rarely” (scored 2), “sometimes” (scored 3), “often” (scored 4), and “always” (scored 5).



2.2.2 Health indicators

Participants were asked to report if a healthcare professional ever told them that they had a chronic health condition from a list of 20 disease types (e.g., arthritis, breathing/lung disease, cancer, chronic pain, depression, diabetes, heart disease, kidney disease, and Parkinson’s disease). The number of chronic conditions endorsed by each participant were summed to create a count variable, which was used continuously in analyses. At baseline, participants were asked to report the number of falls they experienced in the 3 months preceding the EBFPP. Participants’ responses were collapsed to create a three-category variable with options of “no falls,” “one fall,” and “two or more falls.”



2.2.3 Program information

Administrative records were used to identify characteristics of the workshops in which participants enrolled. The program type was documented, which included 12 EBFPP [i.e., A Matter of Balance, Bingocize, Stay Active & Independent for Life (SAIL), Tai Chi for Arthritis, Stepping On, Tai Ji Quan, Healthy Steps for Older Adults, CAPABLE, Fit & Strong!, Tai Chi Prime, YMCA Moving for Better Balance, and Otago Exercise Program]. The delivery site type where workshops were hosted was included (i.e., senior center, community center, workplace, residential facility, healthcare organization, faith-based organization, educational institution, and government organization). Participants reported whether they were referred to attend the EBFPP by a healthcare provider (i.e., “no” or “yes”). Participants’ attendance in the EBFPP workshop were recorded and reported. Because EBFPP typically include a different number of workshop sessions, a ratio was calculated to uniformly identify the proportion of workshop sessions participants attended (i.e., ranging from 0 to 100% of workshop sessions). Successful completion of EBFPP workshops (i.e., attending the recommended number of workshop sessions to suggest the proper intervention dose was received), as defined by each program developer, respectively, was calculated. However, successful workshop completion was only reported descriptively in the current study.



2.2.4 Sociodemographics

Participant characteristics included age, sex (i.e., “female,” “male,” or “prefer not to report”), Hispanic ethnicity (i.e., “no” or “yes”), race (i.e., “White,” “Black or African American,” “Asian or Pacific Islander,” “other or multiple races,” or “unknown”), education level (i.e., “high school education or less,” “some college or 2-year degree,” “college graduate or more,” or “unknown”), and living alone (i.e., “no” or “yes”).




2.3 Statistical analyses

All analyses were performed using SAS 9.4. Data were initially analyzed from 20,539 older adults who enrolled in an EBFPP between May 2021 and June 2023. Based on study purposes, participants with matched baseline and post-workshop loneliness data were prioritized for repeated measures analyses. Sample characteristics (i.e., participant and program characteristics) were compared using chi-square tests and two-tailed t-tests to identify differences between participants with (n = 12,944) and without (n = 7,595) post-workshop data (tables not reported). Then, only using data from the 12,944 participants with matched baseline and post-workshop loneliness data, chi-square tests and two-tailed t-tests were used to identify differences between participants’ loneliness levels at baseline. Medians and interquartile rankings (IQR) are reported for continuous variables. A linear mixed-effects multivariable regression was fitted to assess changes in loneliness before and after fall prevention workshops. Program type was included in the model as a random effect. The model also controlled for participants’ age, sex, ethnicity, race, education, living alone, number of chronic conditions, number of falls in the 3 months preceding baseline, workshop delivery site type, and workshop attendance. For all analyses, p values <0.05 were used to identify statistical significance.




3 Results

When examining all available baseline data (n = 20,539), most participants reported “never” (32%), “rarely” (36%), and “sometimes” (27%) feeling lonely or isolated, compared to smaller proportions who reported “often” (4%) and “always” (1%) feeling lonely or isolated. When comparing participants with and without matched baseline and post-workshop loneliness data, those with matched data reported more frequent loneliness at baseline. Compared to those with only baseline loneliness data, on average, participants with matched loneliness data were older and had fewer chronic conditions. A significantly larger proportion of participants with matched loneliness data were non-Hispanic, non-White, and less educated. Compared to those with only baseline data, a smaller proportion of participants with matched baseline and post-workshop data reported one or more falls in the 3 months prior to enrolling in the EBFPP. Relative to those without follow-up loneliness data, a significantly smaller proportion of participants with matched data were referred to the EBFPP by a healthcare professional. Larger proportions of participants with follow-up loneliness data attended A Matter of Balance, Bingocize, SAIL, and Stepping On, whereas smaller proportions of participants with follow-up data attended Tai Chi for Arthritis and Tai Ji Quan. Larger proportions of participants with follow-up loneliness data attended workshops at community centers and residential facilities, whereas smaller proportions of participants attended workshops at workplaces, healthcare organizations, and educational institutions. On average, participants with matched loneliness data attended larger percentages of workshop sessions, with significantly larger proportions successfully completing workshops.

Among those with matched baseline and post-workshop loneliness data (n = 12,944), Table 1 reports participant-related variables, which are compared by participants’ baseline loneliness levels. At baseline, most participants reported “never” (32%), “rarely” (36%), and “sometimes” (28%) feeling lonely or isolated, compared to smaller proportions who reported “often” (3%) and “always” (1%) reporting feeling lonely or isolated. The median age of participants at baseline was age 75 years (IQR: 70, 81). About 83% of participants were female, 94% were non-Hispanic, 77% were White, 10% were Black or African American, and 6% were Asian or Pacific Islander. Most participants reported having a college degree (41%) or attending some college or having a 2-year degree (28%). The median number of self-reported chronic conditions was 3 (IQR: 1, 4). About 46% of participants lived alone. In the 3 months prior to enrolling in the EBFPP, 78% of participants reported no falls, 14% reported one fall, and 8% reported two or more falls.



TABLE 1 Participant-related variables by baseline loneliness level.
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When comparing participant-related variables by baseline loneliness, significantly higher levels of loneliness were reported by younger participants (p < 0.001) and those with more chronic conditions (p < 0.001). Larger proportions of participants who were non-Hispanic (p < 0.001), non-White (p < 0.001), and those with lower education levels (p < 0.001) reported more frequent loneliness at baseline. A larger proportion of participants who lived alone (p < 0.001) and reported falling once more in the 3 months before enrolling in the EBFPP (p < 0.001) reported higher levels of loneliness. A significantly larger proportion of men reported either “never” or “always” feeling lonely at baseline (p < 0.001).

Table 2 reports program-related variables, which are compared by participants’ baseline loneliness levels. Thirteen percent of participants were referred to EBFPP by a healthcare professional. The most attended programs were A Matter of Balance (32%), Bingocize (17%), SAIL (17%), Tai Chi for Arthritis (16%), Stepping On (8%), and Tai Ji Quan (8%). EBFPP workshops were most attended at senior centers (28%), community centers (18%), workplaces (16%), and residential facilities (14%). About 71% of participants successfully completed EBFPP workshops in which they were enrolled, with an average attendance of 79% of offered workshops.



TABLE 2 Program-related variables by baseline loneliness level.
[image: Table2]

When comparing program-related variables by baseline loneliness, a significantly larger proportion of participants referred to attend an EBFPP by a healthcare professional reported more frequent loneliness (p < 0.001). Larger proportions of participants who attended A Matter of Balance, Bingocize and Tai Ji Quan, reported more frequent loneliness at baseline, whereas smaller proportions of participants who attended SAIL, Stepping On, and Tai Chi for Arthritis reported less frequent loneliness at baseline (p < 0.001). Larger proportions of participants who attended EBFPP at residential facilities reported more frequent loneliness at baseline, whereas smaller proportions of participants who attended EBFPP at workplaces and faith-based organizations reported less frequent loneliness at baseline (p < 0.001). On average, participants who attended larger percentages of workshop sessions reported more frequent loneliness at baseline (p < 0.001).

On average, from baseline to post-workshop, participants reported a significant reduction in loneliness (t = −4.5, p < 0.001); 19.3% of participants reported less frequent loneliness, 63.1% stayed the same, and 17.6% reported more frequent loneliness. Table 3 reports the linear mixed-effects multivariable regression adjusting for participant- and program-related variables. Relative to participants who reported “never” experiencing loneliness at baseline, participants who reported experiencing loneliness “rarely” (Estimate = −0.351, p < 0.001), “sometimes” (Estimate = −1.341, p < 0.001), and “often” (Estimate = −2.272, p < 0.001) reported significantly less loneliness at post-workshop, respectively. Participants of older ages (Estimate = −0.003, p = 0.006) and who attended larger proportions of EBFPP workshops sessions (Estimate = −0.001, p = 0.028) reported significantly less loneliness at post-workshop, respectively. Significant reductions in loneliness were observed among Hispanic participants, compared to their non-Hispanic counterparts (Estimate = −0.247, p < 0.001). Relative to White participants, significant increases in loneliness were observed among participants who were Black or African American (Estimate = 0.068, p = 0.040), Asian or Pacific Islander (Estimate = 0.212, p < 0.001), and other or multiple races (Estimate = 0.101, p = 0.018), respectively. Having more chronic conditions was associated with significant increases in loneliness from baseline to post-workshop (Estimate = 0.012, p = 0.004). Significant increases in loneliness were reported among participants who lived alone compared to those who lived with others (Estimate = 0.097, p < 0.001). Compared to participants reporting no falls 3 months prior to enrolling in EBFPP, those who reported two or more falls reported significant increases in loneliness (Estimate = 0.110, p = 0.002). Relative to participants who attended EBFPP workshops at senior centers, significant increases in loneliness were observed among those who attended workshops at residential facilities (Estimate = 0.067, p = 0.034) and educational institutions (Estimate = 0.094, p = 0.035), respectively.



TABLE 3 Factors associated with changes in loneliness over time.
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4 Discussion

This study aimed to identify the indirect benefits of small-group EBFPP to reduce feelings of loneliness among older adult participants. At baseline, large proportions of participants reported lower levels of feeling lonely or isolated (i.e., 32% reporting “never” and 36% reporting “rarely”), which is lower than the reported prevalence among older adults nationwide (19–21). Regardless, analyses showed a modest yet significant reduction in loneliness across participants from baseline to post-workshop, which adds to the current literature regarding the indirect benefits of interventions to address aspects of social disconnectedness despite being developed for other purposes (30–32). The interactive, in-person EBFPP sessions held over a series of consecutive weeks gives participants opportunities to engage with one another, and trained lay leaders, to brainstorm and problem-solve for a common purpose of preventing falls. Gathering groups of older adults for programming may expand social networks, and the group dynamic developed over time may facilitate social bonding and social support, which addresses structural and functional elements of social connectedness (15, 30). The current study also showed a dose–response in that participants with higher EBFPP attendance exhibited greater reductions in loneliness, further supporting the indirect benefits of small-group cohesion for those who engage more with the intervention.

In the current study, loneliness-related benefits differed by participant and program characteristics. Intuitively, participants who reported higher levels of loneliness at baseline were more likely to report reductions in loneliness post-workshop. Participants of younger ages were more likely to report reductions in loneliness relative, which may be associated with these participants entering EBFPP with higher levels of loneliness, attending more workshop sessions, and/or attending workshops in certain settings. For example, in the current study, participants who attended workshops in residential facilities were less likely to report reductions in loneliness post-workshop, and participants residing in these settings tend to be older and have more co-morbidities and complex health conditions (e.g., more falls preceding the workshop) that may hinder workshop attendance (36). Additionally, participants who attended more workshop sessions reported lower loneliness levels post-workshop, which aligns with previous findings from Chronic Disease Self-Management Education (CDSME) programs (30) and highlights the need for program implementers and community sites to focus on participant retention to ensure adequate intervention dose.

A recent systematic review identified no significant differences in loneliness prevalence or severity across ethnic groups in the United States (37). Yet, in the current study, Hispanic participants reported greater lower loneliness levels post-workshop relative to their non-Hispanic counterparts. Conversely, compared to White participants, analyses revealed that participants who identified as Black, Asian, or another race reported higher loneliness levels post-workshop, respectively. These findings align with previous studies that identified greater prevalence rates of loneliness among underserved and minoritized groups (38–40). Changes in loneliness among these participant subgroups, for better or worse, may be attributed to an interplay of factors including the dynamics resulting from the composition of small-group workshop attendees and the communities and settings in which EBFPP were hosted. For example, many evidence-based programs for older adults, and EBFPP specifically, have been culturally tailored for Hispanic communities and are offered in Spanish (9, 41). Culturally-tailored workshops may foster stronger group cohesion in that participants are more likely to share community and cultural commonalities (42–44). Therefore, to complement efforts examining racial/ethnic diversity in EBFPP (45) and enhance intervention engagement and group cohesion among populations traditionally underserved by EBFPP, efforts are needed to purposively adapt EBFPP and other evidence-based programs for culturally-and linguistically-diverse subgroups.

Living alone has been identified as a risk factor for social isolation and loneliness because it may be indicative of a limited social infrastructure and/or infrequent interactions with others (46, 47). In the current study, participants who lived alone reported higher levels of loneliness at baseline and post-intervention. These findings may reflect known risk factors for older adults who live alone, suggesting these individuals may lack desired levels of in-home social interactions or the social support needed to attend EBFPP workshop sessions (e.g., motivational encouragement, transportation). Because living alone is not necessarily indicative of loneliness (48), additional efforts should examine the personal and workshop characteristics associated with EBFPP participation and successful completion among participants who live alone.

This study had limitations, which warrant acknowledgement. First, the analytic sample was relatively homogenous, with the majority representing non-Hispanic, White females. Although the sociodemographics of this sample mirror those from previous grand-scale studies of grant-funded EBFPP (7, 8, 45), the ability for communities to offer EBFPP using Title III-D funding suggests this sample may not be representative of all EBFPP program participants (i.e., from grant-and non-grant-funded community initiatives). Additional efforts are needed to assess loneliness among a more diverse array of EBFPP participants. Second, participation in EBFPP is voluntary, thus there was no comparison group and older adults who elected to enroll in such programming may have differed from those who did not. This self-selection bias may limit the generalizability of study findings to the greater older adult population. Third, loneliness data were self-reported using a single item. Self-reported loneliness may be subject to social desirability bias and underreporting, especially considering the stigma surrounding loneliness in the United States (49, 50). The use of a single item to measure loneliness limited the robustness of understanding participants’ loneliness and detecting its change over time. More specifically, in the current study, a small proportion of participants reported high levels of loneliness at baseline (i.e., 3% reporting “often” and 1% reporting “always”), which may have introduced a “floor effect” for the intervention where participants were unable to show improvement from baseline to post-workshop. It is recommended that future studies use other validated scales to better understand the indirect benefits of EBFPP on loneliness. Suggested scales include the Revised UCLA Loneliness Scale (51, 52), de Jong Gierveld Loneliness Scale (53, 54), Campaign to End Loneliness Measurement Tool (55), the Upstream Social Interaction Risk Scale (56, 57), or others (58). Fourth, there was substantial missing post-workshop data, which reduced the analytic sample size by ~37% relative to available baseline data. While missing data is common in grand-scale, community-based implementations of EBFPP (59), systematic deficiencies in data collection and reporting may result in underrepresenting participants with certain characteristics (e.g., sex, race, low income) or from certain settings (e.g., rural). Because participants were not required to complete forms to attend workshops, efforts are needed to improve data collection among community-based organizations through technical assistance, training, and incentives for data collection fidelity. Fifth, data were analyzed from baseline to post-workshop across 12 EBFPP with varying workshop durations (i.e., number of weeks, time per sessions), formats (e.g., group size, lay leader role), and activities (e.g., education-based, physical activity-based). This may have impacted our ability to identify the nuances of program-specific effectiveness on loneliness (e.g., changes in loneliness may not be observed within workshops with shorter durations or limited peer interaction). Additional program-specific evaluations are needed to assess their indirect benefits on loneliness.

Despite these possible shortcomings, findings from this nationwide evaluation of EBFPP highlight their potential to reduce loneliness among older adults. This study builds upon the evidence related to the indirect benefits of EBP to address issues of social connectedness among older adults (30–32). The benefits of EBP generally, and EFFPP specifically, to address loneliness may be more process-drive than content-driven because small-group, in-person workshops gather older adults for common purposes, facilitate solution-oriented interactions and activities, and enable frequent engagement with peers and trained lay leaders for multiple consecutive weeks. As such, efforts are needed to diversify the recruitment of participants and workshop delivery locations to ensure representation from traditionally underserved population sub-groups (60) who may benefit from the direct and indirect benefits of the intervention. Ongoing efforts are needed to support the aging services network to grow and sustain the infrastructure necessary to offer EBFPP nationwide. Beyond the direct indirect benefits of EBFPP for participants, the cross-sectoral collaboration and coordination necessary across the aging services network to deliver EBFPP in a given community shows the promise of these initiatives as societal strategies to reduce silos and promote social connection among older adults (61).

Opportunities are available to complement existing EBFPP with additional elements to bolster their impact on loneliness and social disconnectedness by fostering meaningful interactions and a sense of belonging between participants. For example, program activities may be altered to incorporate more interactive peer-to-peer activities during workshop sessions or in addition to workshop sessions [e.g., session zeros (62), gatherings outside of session times during the workshop, gatherings transcending the official end of workshops]. Although additional activities can be added to EBFPP curricula, such modifications would need to carefully consider the additional costs and administrative burdens, which may not be reimbursable through the existing delivery infrastructure in the United States. EBFPP can also be accompanied by other social connection programming such as friendly calling, friendly visiting, or intergenerational interventions (27, 28). Beyond the small-group, in-person workshops, additional research is needed to examine the effectiveness of virtually-delivered EBFPP to address loneliness and social disconnectedness.



5 Conclusion

The purpose of this study was to identify the potential indirect benefits of EBFPP to reduce loneliness among older adults. Findings showed that baseline loneliness levels were low, yet a statistically significant reduction in loneliness were identified from baseline to post-workshop, on average. Participants who started workshops with higher loneliness levels and those who attended more workshop sessions reported lower loneliness at post-workshop. However, reductions in loneliness were not universal across all participant types, with some participants reporting higher loneliness levels at post-workshop (e.g., non-White, living alone, with a history of recurrent falling). Additional research is needed to examine the effectiveness of EBFPP separately to identify if they attract lonelier participants at baseline or have more pronounced impacts on loneliness over time (e.g., based on structure, activities, intensity, and duration). Taken together, findings suggest that EBFPP can reduce loneliness among older adult participants, which adds to the growing body of literature about the indirect benefits of evidence-based programs for older adults, which were developed for purposes other than social connection.
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Background: The study offers baseline data for a strengths-based approach emphasizing intergenerational cultural knowledge exchange and physical activity developed through a partnership with kaumātua (Māori elders) and kaumātua service providers. The study aims to identify the baseline characteristics, along with correlates of five key outcomes.

Methods: The study design is a cross-sectional survey. A total of 75 kaumātua from six providers completed two physical functioning tests and a survey that included dependent variables based in a holistic model of health: health-related quality of life (HRQOL), self-rated health, spirituality, life satisfaction, and loneliness.

Results: The findings indicate that there was good reliability and moderate scores on most variables. Specific correlates included the following: (a) HRQOL: emotional support (β = 0.31), and frequent interaction with a co-participant (β = 0.25); (b) self-rated health: frequency of moderate exercise (β = 0.32) and sense of purpose (β = 0.27); (c) spirituality: sense of purpose (β = 0.46), not needing additional help with daily tasks (β = 0.28), and level of confidence with cultural practices (β = 0.20); (d) life satisfaction: sense of purpose (β = 0.57), frequency of interaction with a co-participant (β = −0.30), emotional support (β = 0.25), and quality of relationship with a co-participant (β = 0.16); and (e) lower loneliness: emotional support (β = 0.27), enjoyment interacting with a co-participant (β = 0.25), sense of purpose (β = 0.24), not needing additional help with daily tasks (β = 0.28), and frequency of moderate exercise (β = 0.18).

Conclusion: This study provides the baseline scores and correlates of important social and health outcomes for the He Huarahi Tautoko (Avenue of Support) programme, a strengths-based approach for enhancing cultural connection and physical activity.
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older Māori health, indigenous aging, physical activity, health equity, health-related quality of life


Introduction

As the Indigenous peoples of Aotearoa New Zealand (Aotearoa), Māori comprise 17% of the population and 7% of this total are 65 and older (1). Māori face significant and stark social and health inequities relative to non-Māori populations in Aotearoa New Zealand (2, 3). For example, Māori have a life expectancy that is seven years lower than other New Zealanders and yet the major causes of mortality are preventable and treatable (4). Further, “Māori experience systematic disparities in health outcomes, determinants of health, health system responsiveness, and representation in the health sector workforce” (p. 10) (5). These health and social inequities are heightened for kaumātua (elders) who also face additional challenges including social isolation and loneliness, end-of-life concerns, and chronic health conditions (6, 7).

These health and social inequities have not decreased over the last 50 years and are largely explained by a variety of structural determinants (8). These include inequalities in social determinants (e.g., housing, income, and education), institutional discrimination from the effects of colonization, and insufficient access to health services (4, 9, 10). A key component of the explanatory factors is Te Tiriti o Waitangi (Treaty of Waitangi), which is the written agreement for the founding of Aotearoa. It is a disputed document that has different versions in English and Māori, but guaranteed Māori rights. Historically, the Treaty was not followed until 1975 with the Treaty of Waitangi Act (8). More recently, Te Tiriti has five principles: (a) Recognition and protection of tino rangatiratanga (self-determination); (b) Equity—equal access to health care and equitable outcomes; (c) Active protection—governmental protection of the first two principles; (d) Partnership—government partnering with Māori; and (e) Options—providing options for services that are grounded in te Ao Māori (Māori worldview) (2).

Today's kaumātua grew up prior to the Treaty of Waitangi Act and lived in a society that was more racist than in present and were affected by an education system that banned and punished people for embracing tikanga Māori (cultural protocols) and speaking Te Reo Māori (language) (11, 12). This colonial historical trauma contributed to health inequities through cultural dissonance or feeling of separation from their own culture (13–15). Further, kaumātua have not been recognized for their contributions to a dominant society even while Māori culture upholds elders as, “carriers of culture, anchors for families, models for lifestyle, bridges to the future, guardians of heritage, and role models for younger generations” (p. 14) (16).

The treaty principles, colonial history, and existing inequities are reasons why numerous researchers have found a need and advocate for services and programmes that are culturally appropriate and safe and that address structural determinants and structural change (7, 17, 18). However, much of the predominant narrative and specific actions to alleviate inequities are grounded in a deficit approach (19–21). The deficit approach emphasizes Indigenous communities as ‘difficulties' to be fixed relative to mainstream populations. The deficit-model approach sometimes blames Māori for the challenges they face and does not consider structural and systemic elements including loss of cultural connection resulting from colonization (8, 22, 23).

In contrast, this study offers a strength-based approach grounded in tikanga Māori and Te Ao Māori to guide solutions and this particular research. Specifically, the study focuses on kaumātua mana motuhake (actualization, autonomy, and independence) at an individual and collective level (24). He Huaraki Tautoko (Avenue of Support) is a collaboratively developed programme about intergenerational cultural knowledge exchange that also involves physical activity (24). Physical activity is correlated with various health benefits for older adults, from improved mental wellbeing (25), to a reduction in morbidity, mortality and falls (26). Particular physical activities can also be a means of strengthening cultural connection among Māori (27), while cultural activities and practices can be a driver that leads to “incidental” physical activity (28). He Huarahi Tautoko was constructed by researchers and six community providers along with their kaumātua through a participatory process. It is based on kaumātua as carriers of mātauranga (Māori knowledge systems) and involved sharing with each other along with a member of their whānau (extended family) through wānanga (learning sessions). The mātauranga included Te Reo Māori, whakapapa (genealogy), purākau (Māori lore), waiata (songs), and karakia (prayers). This cultural knowledge was selected as there is a link between cultural continuity and positive health outcomes (29–31), especially in the context of kaumātua who have a history of cultural dissonance due to colonial policies and practices. Further, this exchange of mātauranga was grounded in physical activities such as walks to significant cultural landmarks, gardening (e.g., traditional food preparation), and other cultural practices (dancing, cleaning the marae or community meeting house). Physical activity was important to enhance physical functioning and mental wellbeing. This project is a component of the Kaumātua Mana Motuhake Poi (KMMP) programme funded by the Aging Well National Science Challenge (https://www.ageingwellchallenge.co.nz/) (24).

The cultural knowledge and physical elements are important as part of a holistic model of health important for Māori communities. There are various models of Māori health that focus on a holistic perspective with perhaps the most popular being te whare tapa whā (four walls of a house) (13, 32). Te whare tapa whā was chosen by this research partnership to guide this project and includes four elements: te taha whānau, te taha hinengaro, te taha wairua, and te taha tinana (social, psychological/mental, spiritual and physical health respectively).

There are two aims of this study. The first aim is to present the baseline study from the He Huarahi Tautoko project to establish the initial comparison point and the psychometric characteristics for the measures. The second aim is to identify correlates for five outcomes related to te whare tapa whā and mana motuhake: health-related quality of life (HRQOL) and self-rated health for physical and mental wellbeing, loneliness for social health, spiritual wellbeing for spiritual health, and life satisfaction for mana motuhake. Examining the correlates of these health and wellbeing outcomes provides indicators for researchers and practitioners developing programmes and services to address health equity for kaumātua. They can also reinforce whether the He Huarahi Tautoko project is addressing key attributes.



Methods

The larger study has a mixed methods pre-test and two post-test, staggered design; four providers receive the programme initially and two providers receive it later (24). A cross-sectional survey for the baseline measures was the study design for this specific study. The research is grounded in Kaupapa Māori (33, 34) and a participatory research approach, He Pikinga Waiora [enhancing wellbeing (35)]. Kaupapa Māori emphasizes Te Ao Māori and tikanga (36), relies on self-determination and uses mātauranga Māori and Māori epistemology (37). He Pikinga Waiora centers Kaupapa Māori, while also including a partnership model amongst researchers and communities. A partnership of six Māori social-health service providers and university researchers from four universities comprised the research team. The project is registered with the Australia New Zealand Clinical Trial Registry (ACTRN12621000541808).


Participants

Participants were 75 kaumātua from six Māori social-health service providers across Aotearoa. We originally planned to identify a sampling frame and randomly sample participants from each provider. However, the initial planning was prior to the COVID pandemic, and we began the programme in between lockdowns for the pandemic. Kaumātua were hesitant to participate in group interactions post-lockdowns as they comprised one of the most impacted populations by the virus. Thus, the providers made the determination that they should invite all willing kaumātua to participate and it became a purposive sample. We had originally sought to recruit 15 kaumātua from each provider. Four were able to do this and two providers were only able to recruit eight and seven participants. There were 45 women and 16 men (14 did not specify) with an average age of 69.80 (SD = 7.26).



Measures

Measures were organized around our holistic models of hauora (health) and mana motuhake. For hauora, we included the following scales: self-reported health (38, 39), HRQOL (40, 41), spirituality (42), loneliness (two items from Waldergrave et al. (43) and one item from Hayman et al. (6)), perceived and desired social support (44), relationship quality with the person participating with them in the programme (45), cultural connection (29), cultural practices (10 items created for this study), self-reported exercise hours per week (46), and physical functioning (time to complete five chair stands and time to walk 3 meters) (47, 48). We also included life satisfaction (49) and sense of purpose (50) for mana motuhake. The measures included two different types of scales: (1) 11-point semantic differential scales and (2) Likert-type scales ranging from 3–6 points. The Appendix includes the items from the survey.

There were 39 items. Participants could complete the questionnaire on their own in a paper/pencil format or have a Māori community researcher administer the survey via an interview. The survey was written with English and Māori versions (back-to-back); it was originally written in English and then translated and back-translated to ensure equivalence of Māori to English. A large font and sufficient spacing were used for ease of reading for kaumātua. Participants received a $50 voucher for completing the survey. The University of Waikato's Human Research Ethics Committee, HREC (Health) 2020#93 approved the research protocols. The data collection procedures followed a culturally appropriate approach employed in prior projects (51, 52) to provide cultural safety.



Data analysis

Cronbach's alpha was used to assess reliability. Items from scales with low reliability were retained as individual items. Descriptive statistics included means, standard deviation and bivariate correlations. Multiple linear regression models (forward method) were employed to were run to determine the correlates of self-rated health, HRQOL, spiritual wellbeing, loneliness, and life satisfaction. The remaining items/scales were included as independent variables if they had a bivariate correlation with an outcome variable (p ≤ 0.10).




Results

Descriptive statistics and Cronbach's alphas are displayed in Table 1. Spiritual wellbeing, HRQOL, and self-rated health were rescored to a 100-point response scale following prior approaches (53). Other response scores are based on the original response scale described in Table 1. The reliability for the relationship quality (α = 0.21) and social support (α = 0.37) were too low to warrant scales and thus the individual items were included for analysis.


TABLE 1 Descriptive statistics and bivariate correlations.

[image: Table 1]

The correlates for the outcomes are included in Table 2. The model for self-rated health included exercise and sense of purpose as positive correlates, F(2, 74) = 7.978, p = 0.001, adj R 2= 0.16. The model for HRQOL included perceived emotional support and frequent interaction with their whānau member as positive correlates, F(2, 74) = 6.521, p = 0.002, adj R2 = 0.13. The model for spiritual wellbeing included sense of purpose, not needing additional help with daily tasks, and cultural practices as positive correlates, F(3, 73) = 15.643, p < 0.001, adj R 2= 0.37. The regression model for life satisfaction was significant, F(4, 72) = 23.203, p < 0.001, adj R2 = 0.54. Life satisfaction had a positive association with sense of purpose, perceived emotional support, and relationship quality with their whānau member; it was negatively related with frequency of interaction with their whānau member. Finally, the regression model for loneliness was significant, F(5, 71) = 12.291, p < 0.001, adj R2 = 0.43. Low level of loneliness was positively associated with perceived emotional support, enjoyable interaction with their whānau member, sense of purpose, not needing additional help with daily tasks, and exercise.


TABLE 2 Multiple regression models for key health-related outcomes.
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Discussion

The purpose of this study was to establish the psychometric characteristics and baseline scores for the measures in the He Huarahi Tautoko project. Descriptive statistics indicated the following: (a) high levels of life satisfaction, spiritual wellbeing, sense of purpose, and cultural connection; (b) moderate to good levels of self-rated health, HRQOL, engagement with cultural practices, and social support; and (c) low levels of loneliness and exercise frequency. There are limited direct comparisons to other populations or other studies with kaumātua in Aotearoa on these scales. The results are very similar to a recent study of kaumātua in a different project (54) illustrating why it is important to not presume deficits or using a deficit approach when working with kaumātua specifically or Māori more generally (22, 23). Further, the responses demonstrate possibilities for improvement on the scales so the He Huarahi Tautoko project can positively affect these variables.

Sense of purpose had a positive association for loneliness, life satisfaction, self-rated health, and spiritual wellbeing. Sense of purpose was operationalised as making plans, developing a sense of direction, and having goals (50). Having a sense of purpose has found to be a significant correlate for physical activity, maintaining a healthy BMI, and avoiding sleep problems in the Health and Retirement Study (USA) (55). A sense of purpose can center on a variety of factors such as caring for family, contributing to the community, or continuing to work. For kaumātua, a key aspect of sense of purpose consists of contributing to the cultural knowledge and tikanga of the community (16). Given the historical cultural dissonance experienced by kaumātua due to colonization (11, 15), the He Huarahi Tautoko project is timely and important.

Social factors such as emotional support, tangible support, and relationship quality with their family member who is participating with them in the study were key correlates for HRQOL, life satisfaction, spiritual wellbeing, and low levels of loneliness. Prior research shows social support has a positive relationship for various wellbeing and health outcomes for Indigenous and non-Indigenous populations (29, 56–60). For older people, high-quality social relationships are important for enhancing quality of life and life expectancy (61–64). The importance of social relationships was highlighted by the COVID pandemic as many kaumātua were isolated during lockdown periods (7).

Frequency of moderate to vigorous exercise was a correlate for self-rated health and low levels of loneliness. A large amount of extant literature identifies a positive association of exercise and physical activity with wellbeing, mental health, health outcomes, and cognitive functioning (65–67). The relationship with low levels of loneliness is likely due to the preference of older adults to exercise with others as a way to avoid isolation and maintain connections with others (68).

Self-rated proficiency in cultural practices was associated positively with spiritual wellbeing. Cultural practices were operationalised as knowledge and confidence in using and sharing tikanga and Te Reo Māori as well as with roles in the community. Te Ao Māori is grounded in a cultural and spiritual connection which is important for many kaumātua (16). The results of this current study are consistent with these perspectives and reinforce the aim of He Huarahi Tautoko to enhance self-rated proficiency of cultural practices. As noted earlier, the cultural dissonance experienced by kaumātua due to colonization and State policies reinforce the need for culturally resonant programmes to enhance learning about Te Reo Māori and tikanga Māori (15, 69).

There are some implications from this study for Indigenous aging and enhancing cultural practices and physical activity. This study emphasizes a holistic perspective of health including cultural, social, and spiritual elements as well as physical and mental components. Aging well for kaumātua follows Māori models of health (32) and the project this study is based on integrates these elements into the programmes for addressing cultural practices and physical activity.

Further, this study focuses on mana motuhake, which is important in the context of colonial history and not following the Treaty of Waitangi. The cultural dissonance that was created through these historical practices has negatively impacted current kaumātua (11). In addition, much of the framing around inequities that have resulted from this history is based on a deficit perspective that also has negative impacts for kaumātua (19, 69). Mana motuhake emphasizes autonomy, status, and independence of kaumātua to recognize their own concerns and thereby solutions for addressing their wellbeing. Kaumātua are acknowledged as having experience and knowledge and the keepers of Māori tikanga; thus they should be afforded the opportunity to participate in creating solutions to address health and social inequities (2).

The He Huarahi Tautoko programme was developed through a participatory process with kaumātua and kaumātua service providers that addresses key features they deem important (i.e., cultural knowledge exchange and physical activity). This programme was developed to support kaumātua mana motuhake through exchange of mātauranga with each other and with members of their own whānau. The programme addresses key aspect of health, wellbeing, physical function, and culture that are important for kaumātua. The programme is culturally grounded and culturally safe (70), which helps to ameliorate some of the negative harms created from the colonial history.

Although there are key strengths of the study and the larger project, there are a couple of limitations as well. The study uses self-reported measures which are subject to perceptual bias. However, mana motuhake suggests that kaumātua are able to describe their own wellbeing. In addition, we do include physical functioning tests to complement the self-report measures. Further, the study is a purposive sample and thus generalization to the larger population is not appropriate. There may be inherent recruitment bias as a result of the non-random participant selection.



Conclusion

This study offered the baseline and psychometric characteristics from the He Huarahi Tautoko project, which is a programme that aims to enhance physical activity and cultural knowledge exchange for kaumātua in Aotearoa New Zealand. These results provide a baseline for later evaluation of the programme. Further, the study findings include key correlates of five wellbeing indicators grounded in the te whare tapa whā model: sense of purpose, social support and relationship quality, exercise frequency, and proficiency with Māori cultural practices. This current study illustrates key issues for kaumātua wellbeing; the He Huarahi Tautoko programme is a culturally-resonant approach that is strengths-based (rather than deficit based) to address wellbeing.
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Family caregivers may be at particular risk for social isolation and loneliness. Multiple factors can impact caregivers’ health and well-being outcomes, including loneliness. Guided by an adaptation of the Stress Process Model of Caregiving, this study uses the 2019 National Survey of Older Americans Act Participants (NSOAAP)-Family Caregiver Support module to inform efforts to reduce loneliness through family caregiver support programs. A hierarchical multiple regression model reveals that caregivers who report more loneliness are more likely to be female, Hispanic, living alone, not a child or other caregiver of the care recipient, have a care recipient with 3+ ADL needs, experience more social life conflict related to caregiving, experience less joy in caregiving, feel less appreciated by the care recipient, feel less support in caregiving, and attend counseling. This study helps advance the goals of the National Strategy to Support Family Caregivers, and the findings underscore the importance of continuing and expanding efforts to address loneliness and related well-being outcomes among family caregivers.
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Introduction

Social isolation and loneliness are known public health threats. Over 30 percent of adults over the age of 45 feel lonely, and almost 25 percent of adults over the age of 65 are considered socially isolated (1). A population who may be at particular risk for social isolation and loneliness are family caregivers, who may be spouses, partners, or adult children providing a range of unpaid care for older family members. The literature on family caregivers points to multiple factors that can impact a caregiver’s health and well-being outcomes, including loneliness. For example, research by Robison et al. (2) found that caregivers who live with their care recipient are 2.5 times as likely to report feeling isolated, compared with caregivers who do not live with their care recipient, and caregivers with ongoing unmet long-term service and support (LTSS) needs are 3.8 times as likely to report feeling isolated. Research also indicates that caregivers of people living with dementia (PLWD) report greater rates of loneliness (3), and this may be due in part to the loss of the PLWD’s memory function as a resulting barrier to social interactions (4).

The 2000 reauthorization of the Older Americans Act included the establishment of the National Family Caregiver Support Program (NFCSP), the first comprehensive federal program with the purpose of supporting the needs of family caregivers (5). Delivered through Area Agencies on Aging, the core services of the NFCSP provides information to caregivers about available services; assistance in gaining access to services; counseling, support groups, and caregiver training; respite care; and supplemental services. These services are made available to caregivers caring for individuals 60 years of age and older or individuals of any age with Alzheimer’s disease and related disorders, and older relative caregivers to children under the age of 18 or adults ages 18–59 with disabilities (5). Nationwide, over 800,000 caregivers received services through the NFCSP in 2019.

In collaboration with other federal agencies, the Administration for Community Living released the first National Strategy to Support Family Caregivers in 2022 (6). The National Strategy seeks to support those providing care across the life course. In relation to loneliness of NFCSP caregivers, the National Strategy includes goals to strengthen services and supports (Goal 3) and expand data, research, and evidence-based practices (Goal 5). The result of this study informs both goals since to date there has been no empirical investigation into the role of the NFCSP on caregiver loneliness. This study provides a unique opportunity to expand our understanding of the role of the NFCSP on caregiver experiences. In addition, the 2019 data collection of the National Survey of Older Americans Act Participants was the first to measure loneliness with the 3-item version of the UCLA loneliness scale (7).


Conceptual model

This study examines the impact of caregiver and care recipient characteristics on the loneliness of the caregivers receiving OAA NFCSP services. This work is guided by an adaptation of the Stress Process Model of Caregiving [SPMC; (8)] which includes background characteristics, primary stressors, secondary stressors, and mediators/caregiver supports as predictors of outcomes (e.g., loneliness). Background and context variables are those sociodemographic characteristics (e.g., age, race, gender, and education level) or related context variables (e.g., overall health) of an individual that may contribute either directly or indirectly to the experience of primary stressors, secondary stressors, or the outcomes of caregiving. Using data from the National Study of Caregiving, Parr and Mielenz (9) demonstrate that caregiving outcomes related to caregiving gains and purpose in life are moderated by race. Analysis by Bramboeck et al. (10) in a study of dementia caregivers shows that male gender of caregivers and living with the person who has dementia are significant predictors of loneliness.

For caregiving, primary stressors can include variables about the care recipient’s such as number of activities of daily living (ADL) needs or having a dementia diagnosis. Research demonstrates an association between care recipients’ functional abilities and the well-being of caregivers (11, 12). Pearlin et al. (8), when describing secondary stressors, note that “an underlying premise of our conceptual scheme is that one set of stressors can lead to another” (p. 588). Secondary stressors can be the roles or psychological attributes that are enhanced or compromised due to caregiving (e.g., caregivers’ experiences of joy related to caregiving social engagement). Pearlin et al. (13) demonstrated the value of secondary stressors, and specifically work strain and the constriction of leisure activities, on depression among caregivers to people with AIDS.

While caregivers will experience the stressors of caregiving in myriad ways, the mediators are those factors which are often assessed to understand caregiving outcomes among the range of experiences (8). A principal mediator is social support, which can be measured by the existence or type of services used by caregivers. For example, a study of loneliness among caregivers of people living with Parkinson’s disease reveals that caregivers attending support groups reported less loneliness (14).

Leveraging the SPMC, this study seeks to identify factors that predict loneliness among family caregiver support program recipients. Figure 1 is the adapted SPMC guiding these analyses.

[image: Figure 1]

FIGURE 1
 Adapted stress process model of caregiving.





Methods


Data source

The Administration on Aging within the Administration for Community Living conducts the National Survey of Older Americans Act Participants (NSOAAP) to measure service and program quality and learn more about OAA program participants (15). For this study, we used the 2019 NSOAAP-Family Caregiver Support module, which contains responses from nearly 2,000 NFCSP caregivers. The process to reach the sample of 2,000 NFCSP caregivers first required selecting a sample of area agencies on aging (which are NFCSP providers), and from those agencies selecting a sample of NFCSP caregivers. These steps are taken to achieve a nationally representative sample of NFCSP participants (15). Through a computer-assisted telephone interview (CATI), respondents answered questions related to demographic and socioeconomic characteristics, caregiving experience, well-being, program satisfaction, caregiving intensity, unmet needs, and service usage. The NSOAAP-Family Caregiver Support module includes filter questions which remove NFCSP caregivers from completing the module if they are not caring for an older adult (7).



Measures

Using the SPMC as a guide, we chose measures available from the NSOAAP (see Table 1).



TABLE 1 Characteristics of study population.
[image: Table1]


Outcome

Loneliness was measured using the 3-item version of UCLA loneliness scale. Respondents were asked how often they feel that they lack companionship, feel left out, and feel isolation from others (response options 1 = “hardly ever” 2 = “some of the time” and 3 = “often”). Caregiver responses to these three items were summed to create an index of 3–9 with higher numbers indicating more loneliness.



Background and context

Sociodemographic background and context variables are based on caregiver self-reported survey responses. Variables included age (0 = 64 and younger; 1 = 65 and older), gender (0 = male; 1 = female), educational level (0 = High School diploma or less; 1 = some college or above), income (0 = less than $20,000; 1 = $20,000 or more), geographic location/rurality (0 = urban; 1 = suburban; 2 = rural), living arrangement (0 = lives with others; 1 = lives alone), and relationship to care recipient (0 = spouse; 1 = child; 2 = other). Because race and ethnicity were asked as unique questions for each category, these were combined to yield a race/ethnicity variable (0 = Non-Hispanic White, 1 = Non-Hispanic Black; 2 = Hispanic; 3 = Non-Hispanic Other Race).

Caregiver health is included as a context variable anticipated to have a direct effect on loneliness but occurring separate from the caregiving experience. Caregiver health is based on a 1-item indicator dichotomized for poor/fair health (0) and good/very good health (1).



Primary stressors

The primary stressors are assessed by objective measures related to the care recipient and reported by the caregiver. Specifically included was whether a care recipient had received a doctor’s diagnosis of a memory related disease such as dementia (0 = no dementia diagnosis; 1 = dementia diagnosis). A dichotomous variable on care recipient’s activities of daily living (ADL) needs was also computed based on whether the care recipient had need of help with task such as dressing, eating, and bathing. Caregivers provided yes or no responses to six questions about care needs, these six were then summed and dichotomized to represent care recipients with 0–2 needs (0) and 3+ needs (1).



Secondary stressors

Variables operationalized to represent secondary stressors include caregiver-reported subjective measures of experiencing joy in caregiving (0 = sometimes, rarely, or never; 1 = usually or always), feeling appreciated by the care recipient (0 = sometimes, rarely, or never; 1 = usually or always), feeling enough support (0 = sometimes, rarely, or never; 1 = usually or always), and experiencing social life conflicts related to caregiving (0 = sometimes, rarely, or never; 1 = usually or always).



Mediators/caregiver supports

Mediators represent those caregiver services which may lessen experiences of loneliness. Specifically, measures were caregiver reports of attending caregiver education or training classes (0 = no; 1 = yes), receiving counseling (0 = no; 1 = yes), and attending support groups (0 = no; 1 = yes).




Analysis plan

To facilitate our understanding of what caregiver and care recipient characteristics contribute to the loneliness of caregivers using community support services, our analysis plan proceeds in two stages. First, we assessed differences between groups based on average scores on the loneliness outcome using adjusted Wald tests. Next, we used hierarchical multivariate regression [or blockwise selection; (16)] to determine the significance of the independent variables in predicting caregiver loneliness. Hierarchical multiple regression provides a test of statistical significance after the addition of each predetermined block of variables (e.g., background and context and primary stressors), denoting which blocks significantly contribute to the final prediction of the outcome. The increased contribution of each block of variables is represented in the R2-change value and its related significance.

Among the 1,909 respondents who completed the survey, the listwise deletion method was used for missing observations and the sample weighted and analyzed in this article included 1,489 respondents. To ensure our results were not skewed by using listwise deletion, additional analyses revealed that there were not statistically significant differences in key demographic characteristics between the 420 respondents removed after listwise deletion and the respondents in the final sample. Weights were applied to reflect the probability sampling methodology used in the survey, and are used to create a dataset that is nationally representative of NFCSP participants who are caregivers for older adults. All analyses used weighted survey data and were conducted using Stata version 16.1.




Results


Descriptive characteristics

Details on the NFCSP respondents can be found in Table 1. The majority of the sample was female (73.3%), age 65 and older (59.5%), non-Hispanic White (69.7%), with a high school degree or less (68.9%), and living alone (75.1%). There was a balanced distribution of caregivers living in urban (36.2%), suburban (27.3%), and rural communities (36.5%). Caregivers were often the spouse to the care recipient (44.1%) or the child of the care recipient (42.1%). Six out of 10 caregivers were caring for someone living with dementia (60.1%); and more than two-thirds of caregivers were caring for someone with 3+ ADL needs (68.7%). Despite participating in the NFCSP, the majority of caregivers reported not attending caregiver education or training classes (71.3%), receiving counseling (76.8%), or attending support groups (71.3%).



Significant differences between groups on the loneliness outcome

Participants in the NFCSP reported an average loneliness score of 5.3 (SE = 0.088). There were significant differences in loneliness scores for selected caregiver characteristics (see Table 1). For example, caregivers who reported fair/poor self-rated health had higher levels of loneliness (5.41) than those reporting good/very good/excellent health (4.76; p < 0.01). Caregivers to people living with dementia have less loneliness (4.95) compared to those caring for someone without dementia (5.52; p < 0.01). Caregivers to people with 3+ ADL needs were reported more loneliness (5.65) than caregivers to people with 0–2 ADL needs (4.54; p < 0.001).

In addition, there were significant differences in loneliness based on secondary stressors and mediators/caregivers supports. Caregivers who reported social conflicts with caregiving (6.56; p < 0.001), no joy from caregiving (5.69; p < 0.001), no feelings of appreciation from the care recipient (6.02; p < 0.001), and not feeling enough support (6.25; p < 0.001) also reported higher loneliness scores. In reviewing the mediators/caregiver supports, caregivers receiving counseling (compared to those not receiving counseling) reported higher loneliness scores (5.71; p < 0.01).



Multiple regression predicting the loneliness of caregivers

We used hierarchical multivariate regression to determine the significance of the independent variables and SPMC model components in predicting loneliness of caregivers (see Table 2). The results of the four models predicting loneliness scores indicate that the R2 value increases significantly with Steps 1, 2, 3, and 4 (R2 = 0.36, p = 0.00).



TABLE 2 Regression results predicting caregiver loneliness.
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The overall interpretation of Model 4 indicates that 11 predictors significantly contribute to the R2 value of 0.36 (p = 0.00). This model suggests that caregivers who report more loneliness are female (β = 0.32, p = 0.03), Hispanic (β = 0.52, p = 0.03), living alone (β = 0.34, p = 0.06), not a child (β = −0.34, p = 0.08) or other caregiver (β = −0.73, p < 0.001), have a care recipient with 3+ ADL needs (β = 0.52, p<0.001), experience more social life conflict related to caregiving (β = 1.35, p < 0.001), experience less joy in caregiving (β = −0.55, p < 0.001), feel less appreciated by the care recipient (β = −0.44, p = 0.01) feel less support in caregiving (β = −0.95, p < 0.001), and attend counseling (β = 0.43, p = 0.02).




Discussion

The population represented here are a unique set of caregivers who participated in the Older Americans Act NFCSP services. The research literature has long identified that caregivers experience myriad forms of stress, strains, and poor outcomes (2, 3, 10–14) and that many caregivers benefit from the use of supportive services, such as offered through the NFCSP (18). The intent of this study was to understand the experience of loneliness among family caregiver support program participants, and identify factors which may contribute to lower levels of loneliness.

Guided by an adapted version of the SPMC (8), the analyses explored the background characteristics, primary stressors, secondary stressors, and mediator/caregiver support variables predicting loneliness. Among the background characteristics of caregivers, group differences were seen based on caregiver self-reported health, with caregivers who reported fair/poor self-rated health having higher levels of loneliness than those reporting good/very good/excellent health. Caregivers self-rated health was significant in early models of the hierarchical multivariate regression, but it was not significant in the final Model 4. This suggests that poor caregiver health leads to increased loneliness because it influences secondary stressors such as social life conflict and feeling of joy in caregiving. Separately, while there was no significant difference in loneliness between groups for the relationship to care recipient, the final Model 4 showed that caregivers who report more loneliness were not a child or other caregiver, thus suggesting spousal caregivers are more likely to report loneliness.

The primary stressors of the care recipient having dementia and the care recipients’ ADL needs indicated significant group differences on loneliness, but only ADL needs was significant in the final Model 4 predicting loneliness among caregivers. Based on the literature that dementia caregiving can be isolating (3), it was surprising that caregivers to people living with dementia had less loneliness compared to those caring for someone without dementia. Most people with 3+ ADL needs require extensive care and support, which can be overwhelming and time-intensive for caregivers. The analyses here revealed that caregivers to people with 3+ ADL needs reported more loneliness than caregivers to people with 0–2 ADL needs.

There were significant group differences for all of the caregiver-reported subjective measures representing secondary stressors. These variables were also significant when introduced in Model 3 of the hierarchical multivariate regression and in the final Model 4. The results reinforce that experiencing social conflicts with caregiving, not feeling joy from caregiving (5.69, p < 0.001), not feeling appreciation from the care recipient, and not feeling enough support are predictive of more loneliness among caregivers.

The mediator/caregiver support variables, which represent those caregiver services which may lessen experiences of loneliness, revealed interesting results. First, only about one-quarter of respondents reported attending caregiver training classes, receiving counseling, or attending support group services. While the NFCSP offers other services beyond these, further exploration is needed to understand the utilization and benefits of the NFCSP services. Second, only for the counseling service was there a significant difference in loneliness scores, with higher loneliness scores among those using counseling compares to those not using counseling, and with the use of counseling being a predictor of more loneliness among caregivers. While some may surmise that people accessing counseling would report lower levels of loneliness, there is also an argument to be made that the NFCSP counseling service is addressing those in need because of their experience with loneliness.

Secondary analyses of survey data include some limitations. First, the survey protocols for the 2019 NSOAAP – Family Caregiver Support module excludes some NFCSP caregivers from participating in the survey. The results presented here only demonstrate the experiences of caregivers to older adults. The experience of older relatives who are caring for children under the age of 18 or adults ages 18–59 with disabilities may not align with the results on loneliness and the role of caregiver supports. Second, these preliminary analyses only assessed direct effects on the outcome of loneliness and not the mediating effects of caregivers supports as outlined in the original SPMC (8). The direct effects found in this analysis reinforce the value of caregiver supports. Despite being limitations, the lack of information on older relative caregivers and testing for mediating effects of caregiver support are opportunities for future analysis.

By using the NSOAAP data, this study helps advance the goals of the National Strategy to Support Family Caregivers (6). By understanding the characteristics and experiences of caregivers reporting loneliness, this study contributes to the National Strategy’s “Goal 3: Strengthen services and supports for family caregivers” (p. 53) and “Goal 5: Expand data, research, and evidence-based practices to support family caregivers” (p. 79). Policies and programs focused on reducing caregiver loneliness should be accessible to all family caregivers but should prioritize outreach and engagement for groups more likely to experience loneliness, such as caregivers with poor self-reported health, spousal caregivers, caregivers to people with more ADL needs, and caregivers who experience negative caregiving strains (e.g., caregiving-related social conflicts). Although not explicit in the results, dementia caregivers often have the aforementioned characteristics and would benefit from services and programs that reduce loneliness. Masoud et al. (19) highlight the added value of virtual programming to support caregivers, and they note that the programming not only addresses loneliness but also education, resource sharing, and helping others – benefits for any type of caregiver. The findings overall underscore the importance of continuing and expanding efforts to address loneliness and related well-being outcomes among family caregivers.
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Background: Age-friendly environments intend to promote active ageing by facilitating social, mental, and physical participation. This could potentially delay the onset of chronic complex conditions, enabling people to live longer independently at home, and prevent loneliness. This study investigates a community-based living environment in Norway called Helgetun and aims to explore how it can facilitate active ageing.

Method: We chose an ethnographic approach consisting of observation, informal conversations, and in-depth semi-structured interviews with 15 residents (11 female, 4 male, ages 62–84). We analysed the data using reflexive thematic analysis.

Result: We developed three themes on facilitating active ageing in this living environment: maintaining self-identity, experiencing growth and development, and feeling a sense of belonging. These themes were related to physical activity levels, social engagement, and overall satisfaction with the living environment. Maintaining self-identity concerned getting a new role in life as well as access to meaningful activities. Experiencing growth and development involved being exposed to new activities, learning new skills, and experiencing mastery. Lastly, feeling a sense of belonging meant feeling safe and part of a group, as well as receiving social support and help. This feeling of social connectedness and safety was reflected in their experience with the COVID-19 pandemic, in which most felt relatively unaffected, suggesting that this way of living could increase reliance among this age group.

Conclusion: Having a flexible structure, adapting to the core needs and individual resources of the residents, can facilitate active ageing in community-based living environments. Our findings contribute to the growing evidence that these environments increase social and physical engagement, whilst reducing social isolation and loneliness. These findings may be particularly relevant in a Norwegian context—where older adults are less dependent on family for care—and are meant as grounding points for policymakers to reflect upon designing future senior living.
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Background

The world population is rapidly ageing due to increased life expectancy and declining birthrates (1). This causes a shift in the age-dependency ratio, which has severe implications for society, with a larger proportion of the population in need of care and fewer health-care workers to take care of them. Consequently, older adults are now expected to live at home for longer, even in countries like Norway which has a long tradition of institutionalised care. However, ageing at home may lead to social isolation, which again may lead to the feeling of loneliness. This subjective, negative feeling is caused by a discrepancy between a person’s actual and desired social needs (2). Additionally, ageing at home may result in a more sedentary lifestyle, which is associated with declining health and greater need for care (3, 4). To meet these challenges, there has been a shift in objectives towards targeting people at an earlier stage in life for better health outcomes in later years. One strategy is to develop alternative living solutions, in between ageing at home and a nursing home, which aims to support good health and well-being by promoting active ageing.

Age-friendly environments are of high scientific relevance, with the World Health Organization (WHO) declaring it as one of its main areas of action in the 10-year global action plan “United Nations Decade of Healthy Ageing (2021–2030)” (5). This action plan is a global collaboration aiming to improve the lives of older adults. It builds upon WHOs “Active Ageing” policy framework from 2002, which aimed to inform and discuss action plans to promote healthy and active ageing. The term “active ageing” is here defined as “…the process of optimizing opportunities for health, participation and security in order to enhance quality of life as people age” (6). Thus, age-friendly environments aim to facilitate social, mental, and physical participation, thereby enabling people to continue doing things they value, live dignified lives, and potentially prevent or delay the development of chronic complex conditions and functional decline (5).

Several variants of age-friendly environments have been established in recent years including community-based environments, senior housing, co-housing, and independent living environments (7). Although they vary in design and terminology, they share the same goal of supporting ageing in place and independent living. A qualitative study by Rusinovic et al. included eight co-housing communities in The Netherlands and found increased social contacts, social control, and instrumental and emotional support (8). They especially highlighted that fewer residents experienced social loneliness compared to national statistics (8). Comparable findings were described in a Finish study by Jolanki et al. including residents of a senior housing complex with focus on physical, social and safety support (9). This study found that the housing encouraged and enabled residents to be physically active and independent, whilst providing them with social activities and feeling safe. Another mixed-method trial from Canada used the WHO Quality of Life (QoL) survey (WHOQOL-BREF) and described a co-housing related increase in residents’ QoL (10). In summary, these senior-housing models seem to fulfil their aim of creating environments supporting well-being for older adults.

Meanwhile, cultural implications may vary between different countries. Thus, it would be of interest to gain a deeper understanding of the underlying mechanism of how comparable environments may encourage older adults in Norway to choose a more active and social lifestyle. This knowledge could potentially be implemented into existing and planned living arrangements to help them facilitate active ageing. In this study we are investigating a community-based living environment for older adults called Helgetun, located in a rural area of Western Norway. Helgetun is composed of 31 rental apartments with several shared facilities and a broad variation of arranged activities and opportunities for the residents. The housing project is the first of its kind in Norway and has a vision of creating a retirement life to look forward to by facilitating social engagement, safety, creativity, and activity. Using an ethnographic approach, we aim to explore the residents’ perception of active ageing and understand how living in a community-based environment can help facilitate it. For this purpose, we propose two main research questions:


RQ1: How does living in this community-based living environment affect social engagement and physical activity levels?

RQ2: What mechanisms in this community-based living environment are important for facilitation of active ageing?
 


Method

This is an ethnographic study aiming to explore the lives of older adults living in a community-based living environment, using reflexive thematic analysis to interpret and understand how this way of living can facilitate active ageing.




Research design

The study is part of an umbrella project called ActiveAgeing, which aims to investigate the current possibilities for enhanced activity and quality of life in healthy older adults and people with Parkinson’s disease. A method paper for the ActiveAgeing project was published in 2022 (11).

We framed this ethnographic design within an interpretivist research paradigm (12). Ethnography enables direct access to the culture and its perspectives, experiences, beliefs, and practices of the community by studying the participants in their natural habitat (13). Thus, data were set to be collected in the field by the primary researcher, EF, through a combination of observation, informal conversations, and in-depth semi-structured interviews. Individual interviews were chosen over focus groups, due to the closeness and social dynamics already existing at the residency. The interview guide was developed by the ActiveAgeing research group and reviewed by a user representative (RS) associated with the group. Main topics of interviews were physical health, mental health, social dynamics, and active ageing.


Setting and participants

The study took place in Helgetun, a senior housing project located in a rural area of Bergen, a town in Western Norway. It was founded and developed by the GC Rieber Foundation and was finished in 2019. Residents were selected by the project developers through private interviews after applying for an apartment.

The residency consists of 31 rental apartments arranged in three building blocks with common areas in between, and green areas surrounding the buildings. Some of the apartments have a window view to the nearby farm, where animals graze freely in the summertime. Each apartment is furnished and decorated – and to some degree designed—by the residents themselves, giving them a personal touch. Common facilities include a shared apartment to casually meet up for a chat and coffee and a communal building which they can book for social arrangements. At this building, a chef comes once a week to prepare a joint dinner for everyone to join. Residents can choose to participate in a variety of activities being arranged at the residency by the residents themselves, including choir, gymnastics, gardening, bridge, hiking, knitting and reading groups. They also have the opportunity to volunteer at the nearby farm or kindergarten. Due to the rural location of Helgetun, public transport services are somewhat limited, resulting in most residents owning a car and offering each other a ride when needed.

Recruitment to the study was done using a voluntary response sampling strategy, in which all residents were given information about the project and those interested in joining signed up afterwards. Information was provided by e-mail, brochures, and two presentations held at the residency by the research group. The only inclusion criteria to join the study was residency at Helgetun.



User involvement

Two user representatives were involved in the study: one representative associated with the UiB research group (RS) and one representative from Helgetun (KO). They were included in several steps of the research process, from the study design to the data collection phase, ensuring that the voices of the participants were heard and incorporated. Four presentations of the project were held before conducting the study, two at the University and two at Helgetun, in which the user representatives were present. RS also reviewed and revised the planned interview guide.



Author positionality and reflexivity

The research team responsible for designing and conducting the study consists of a medical doctor (BSH), a molecular biologist and civil engineer (EF), a computer scientist (JCT), a registered nurse (SEF), a system engineer (MP) and a neurophysiology scientist (HR). This multidisciplinary team of researchers offered various perspectives and a range of expertise throughout the study.

All data were collected and analysed by me, EF, the principal researcher. To facilitate the ethnographic perspective of this paper, I will use the first person singular to state my positionality and present the results and the discussion. I am a white, female, Norwegian PhD-candidate in my late twenties. My educational background is in molecular biology, in addition to civil engineering, with a focus on building design. Before starting the study, my experience with ageing was mainly related to my relationship with my grandparents, in addition to a more theoretical knowledge from my master thesis where I studied ageing on a molecular level. My general perception of senior living was that it mainly consisted of a sedentary lifestyle at home in the family house, until eventually needing to relocate to a nursing home due to increased care requirements. Thus, when reading about Helgetun, I found this to be very innovative and inspiring, and very different from my preconceptions of senior living. Nevertheless, I expected the people who lived there to be a relatively homogeneous group of particularly outgoing, physically active, and adventuring individuals. These assumptions were also based on the core philosophy of the housing project being an active and social place to age, and because they applied to move there even though the concept was new and explorative.



Data collection

Data were collected between December 2021 and March 2022 by me, EF. Observational data were collected throughout this entire period. For the informal conversations and interview data, the 15 participants were separated into four groups and the data collection lasted two weeks per group. During these weeks, I visited them separately at the residency every second day, for informal conversations. These visits lasted between 15–50 min. At the end of the two weeks, individual semi-structured interviews were arranged at their apartments. Interviews were audio-recorded (Olympus WS-853) and lasted between 30–60 min. The first group consisted of only two participants and functioned as a pilot to test the data collection process and interview guide. No alterations were made after the first group.

A friendly relationship between me and the participant was established at the point of the interviews, mainly due to the regular visits prior to the interviews, where we both shared from our life in a natural and unstructured setting. This relationship facilitated a relaxed and safe atmosphere at the time of the interviews, in which the participants seemed comfortable sharing information about their life situation, thus providing rich data. I describe potential biases of this closeness in the limitations of this study. An interview topic guide is presented in Table 1.



TABLE 1 Interview topics.
[image: Table1]



Analysis

Due to the exploratory nature of the study design and the involved role of the researcher, Braun and Clarke’s reflexive approach to thematic analysis (RTA) was deemed the most suitable analytical method (14). This approach sees the researcher’s subjectivity as a resource, something that fits naturally with ethnographic studies which are inevitably subjective. According to this methodology, subjectivity is also a necessity when studying such a complex phenomenon as ageing, which possesses major cultural differences in the way of living. Acknowledging that my positioning affected the impression and interpretation of the community was an important aspect in the context of this study. RTA also enables flexibility, making it well suited for this study which contains data from multiple data collection methods (observation, fieldnotes, interviews). The observational data were not directly analysed with RTA but shaped the coding process and my interpretation of the interview data. As the study used an exploratory and inductive approach, I went into the study with limited theoretical assumptions. During the latter steps of analysis, the preliminary findings were linked to theory, based on input from the other co-authors with relevant background in human behavior. The whole research team contributed to developing the final themes.

An overview of the main steps of the analysis is shown in Figure 1. I transcribed all audio recordings manually as part of the content familiarization process (step 1). Analysis was conducted in the MAXQDA software 2022, using an inductive approach where I identified codes actively during the analysis of each transcript, in an iterative coding process (step 2). The initial round of coding included mostly semantic codes, labelling the transcripts descriptively and getting an overview of the content (step 2.1). Next, initial codes were organized into more latent coding-groups sharing a common meaning, defined in this context as “categories” (step 3). During this grouping process I identified new codes, and all the transcripts were reassessed with the new set of codes (step 2.2). Patterns of meaning across the dataset were then created, refined, and written up as main themes (step 4). Sub-themes were added below each main theme to structure the results section further, making it easier for the reader to follow (step 5).

[image: Figure 1]

FIGURE 1
 Thematic reflexive analysis steps.





Results


Impression of the living environment and its residents

At first sight the residency resembled a common housing association. However, in comparison to what I have experienced from other housing associations, the common areas and facilities in this residency were in regular use. In most visits, I could observe some kind of neighbour interaction: either casual conversations from the balconies or a coffee in the shared apartment. Most also attended the various activities being arranged, in particular the weekly dinner, the parcel gardening group and strength group workout. There seemed to be a well-established community in which everyone knew each other and was updated on everything going on at the residency. Residents would notice when neighbours were away or needed help with something, for instance a ride to the city. This sense of fellowship was beyond what I expected from a usual neighbourhood or housing association. Most also seemed to have distinct roles within the community, and smaller groups had emerged within the larger group based on similar personality types and interests. The location of the apartments also seemed to be a contributing factor to these social dynamics, in which residents sharing more natural meeting arenas tended to have more insight into each other’s life and whereabouts.

Unlike my expectations of meeting a homogeneous group of especially active and social individuals, I met a broad variety of people with different personalities and activity and socialization levels. Most surprising to me was how eager they were to learn new activities and improve their capabilities. This challenged my initial prejudices where I viewed ageing more as a degenerative process rather than an opportunity for growth and development. The social dynamics existing in the community, with role distributions, social grouping, and some social friction, was also surprising.



Participants

Among the 31 residents living at the residency, 15 chose to participate in this study, all of which had lived there more or less from the beginning in 2019. They ranged in age between 62–84 years, and most of them were women living alone. Demographic data regarding gender, age, marital status, education level and financial status are presented in Table 2. All 15 participants completed the study.



TABLE 2 Participant characteristics.
[image: Table2]



Coding system and themes

To understand how the living environment facilitated active ageing, we conducted in-depth interviews on participants’ thoughts on activities important for them to maintain their physical shape, mental health, social engagement and remain active into old age. Their answers were inductively organized into 6 coding categories: art and culture, physical activity, age-related changes, contributing, socializing, and evolving (Figure 2). Based on these categories, we developed three themes including their need for (1) maintaining self-identity, (2) feeling a sense of belonging, and (3) experiencing growth and development. However, these three themes were not mutually exclusive. An example of how these themes intertwine and affect the life of a participant is illustrated in the case study of “Anna” (Table 3).

[image: Figure 2]

FIGURE 2
 Reflexive thematic analysis map.




TABLE 3 Participant case study.
[image: Table3]

Each main theme was then divided into sub-themes that describe the various ways the living environment enabled the main themes. Organization of the main themes and their sub-themes are shown in Figure 3. Each theme is described in detail in the next section.

[image: Figure 3]

FIGURE 3
 Themes and sub-themes of factors facilitating active ageing in a community-based living environment.




Theme 1: maintaining self-identity

Self-identity is understood here as the sphere around which individuals project their sense of self. This sphere is composed of their personality, hobbies, interests, physical attributes, and social roles. Two sub-themes describing how living in a community-based environment affected their self-identity were developed: new role in life and sense of self, and access to meaningful activities.


New role in life and sense of self

For many, ageing seemed to cause a shift in how they perceived themselves and their role in life. This was demonstrated by how many tended to focus and elaborate on age-related changes, including bodily changes, changes in occupational status and changes in their role in the family. Regarding bodily changes, this was expressed by not being able to carry out physical activities with the same performance as they previously did, as well as expressing dissatisfaction over how their physical appearance had decayed with age. As one participant pointed out:


Well, I am not 30 years old anymore, so of course I notice that. I have tried a bit of jogging, but first of all I look absolutely ridiculous (laughs), I run like an old lady! And also, I think it is harder.
 

However, most seemed motivated to adapt to the new reality by either improving their functional ability or by doing alternative activities, for instance by exchanging running with powerwalking or a traditional bike with an electrical one. For both purposes, the living environment helped facilitate this by arranging strength and mobility workouts with a specialized trainer, as well as providing social support and inspiration to stay active. Regarding adapting to age-related changes, one participant said:


You know, 10 years ago I would have cycled up here, without help. But that is not the reality anymore, and I just have to accept it. I take it as a challenge. I have gotten myself an electric bike now, so I am very curious to see how that goes!
 

Changes in their role in life were expressed by acknowledging that family dynamics had changed, and that their children now had their own lives and challenges to face. Thus, when talking about their motivation for moving to the residency, many said they wished to create meaningful lives for themselves, independent of their family. Living in this new environment, with a new social network and responsibilities, therefore provided many a new role in life. As one participant explained:


And as you get older, you become less important in relation to your children, they live their lives, and I can't demand that they should be here and take care of me at all hours of the day. So, I think now I have these people I live with here.
 

Some participants also adapted to the transition to retirement. For some, this transition was part of the motivation for moving to the residency. As one of them explained:


Even though I was very ready to leave work, it's easy to get the feeling that you are operating on the side of society. And it is a slightly unpleasant feeling. So, in a way, that was one of the reasons why I applied to move here.
 



Access to meaningful activities

Due to the location, facilities and variety of activities being organized at the residency, most were able to continue doing activities important to them, or even take up again activities they had enjoyed in the past. This included both social and physical activities such as hiking, gardening, choir, cycling, group workouts and book clubs. One participant that picked up on reading explained:


We have this book club, and we have read so many books! I did a lot of reading in the past. Before turning 40 I always walked around with a book, but then I noticed my whole life consisted of it, so I cut it out completely. But now I am back! Not that eager though (laugh).
 

Although most participants were satisfied with the opportunities provided at the residency, some felt that certain possibilities were lacking compared to where they had lived in the past. Most cases were related to the location of Helgetun, including the distance to the ocean and to the city. Some mentioned the inconvenience of traveling a long way to casually catch up with friends in the city, and another participant commented on the hurdle to attend cultural events like going to the movies, theatre, or an art museum. A few participants also longed for more philosophical and intellectual content in some of the activities and were missing an arena to discuss different aspects of life with others. One of these participants said:


I am happy with the number of activities being arranged, but I would have benefited from a bit different content in some of the activities, I have to say … I like to talk and discuss matters, for instance ethical dilemmas, I am not so good at small talk (laughs).
 

There seemed to be a correlation between not having access to these meaningful activities and overall satisfaction with the living environment, emphasizing the importance of being able to maintain participation in interest and activities meaningful to the individual.




Theme 2: experiencing growth and development

This theme reflected the participants’ desire to learn new things, gain new knowledge, and improve their capabilities. The different ways the living environment enabled this growth were separated into two subthemes: exposure to new activities and knowledge, and accessibility and social motivation.


Exposure to new activities and knowledge

Exploring new activities and learning new skills was something many found to be valuable, fun, and unexpected. Activities were organized by the residents themselves, resulting in them reflecting the residents’ various and unique interests. Some took on the main responsibility for the activities, based on their existing expertise within the specific area and functioned as teachers and organizers. This arrangement led to the introduction of activities new for many of the residents, including folk dance, origami, and parcel gardening. In particular, there was great enthusiasm related to the parcel garden. This seemed to be the most unifying arranged activity, engaging both the ones with and without previous experience with gardening. When discussing the parcel garden, one participant said:


It functions as an adult training institution, in which the ones who know a lot teach you what to do and which fruits or vegetables to use. Completely foreign things for some. And luckily, people are willing to share, and not keep their secrets to themselves. There are some who have an expertise at a doctoral level, and others who are only just in the preparatory stage.
 

Some also noticed areas within the group that could benefit from some guidance and arranged group sessions to help. An example of this were various presentations held at the common house, led by professors and lecturers invited to the residency by one of the residents who had previously worked at the University. Another example was a cooking class arranged particularly for the men living there. In this class, a female resident led the course and provided the groceries and recipe, and then helped the men to prepare a meal. At the end, they all shared the meal together. The female resident leading the course explained it like this:


It was certainly nice…One of them couldn't even peel a carrot, really. And they weren't used to tasting the food. But then there were some who are almost little masters! It was really a social thing, a mix of us having fun and learning something.
 



Accessibility and social motivation

Many experienced an increase in both physical activity levels and social engagement after moving to the living environment. This increase did not seem to be related to how active and social the participants perceived themselves to be before moving. One main reason for the increase was the convenience of having group activities arranged at the residency, as well as a close-by gym and hiking opportunities. One participant explained how this accessibility caused him to be more active:


There are more things being announced here, such as the group workout, the folk dance and bridge. You can also join the hiking group in the summertime if you want. And all of this comes in addition to the things you usually did right. Here you can book yourself every day if you want.
 

Another reason for this increase was the encouragement from neighbours doing the same activity, serving as a source of inspiration, and providing a feeling of team spirit. Upon discussing activity levels one participant said:


I think we inspire each other up here. Firstly, there are many more people who go for walks. Also, there are two hiking groups up here, one that goes quite actively on long hikes on the mountain, and some who go on shorter hikes. And when someone is being like: "join in", you do become more active.
 

Regarding socialization, the convenience of having someone close by seemed to lower the threshold for being social. This could include going for a walk together, joining the arranged social activities, or just casually meeting up in the common areas. Upon discussing socialization levels, one participant said:


I think that for me it has been a big plus. I have made some good friends here. I also have friends elsewhere, it's not that, but it's very easy up here. We go on little walks together and meet in different ways. You do not have to bother with traveling to meet people.
 




Theme 3: feeling a sense of belonging

Feeling a sense of belonging was a theme developed based on their emphasis on connecting with others. Two sub-themes describing how the living environment affected their sense of belonging were developed: role in a new social network, and social support and safety.


Role in a new social network

Many commented on the importance of creating a community and contributing to this community. Participants had different interpretations of what this contribution entailed. To some, it meant taking on responsibilities, like being a board member or on a party committee. While for others, it meant creating a pleasant environment by being social and taking initiative, by for instance inviting neighbours over for coffee or board games. It could also simply mean taking part in the social activities being arranged at the residency, regardless of a strong interest in that particular activity. When discussing the importance of creating a community, one participant said:


It doesn't happen by itself. You can't just sit around and wait. You have to say "hello" and invite people in for a cup of coffee or a glass of wine. It is something you must create yourself in order to make contacts and create a pleasant environment. Because for most people this is the final destination.
 

While some participated in almost everything being arranged, most attended 2–3 different activities a week. Having the ability to choose for themselves which activities they wanted to participate in and their level of social engagement seemed to have a positive effect on their overall level of satisfaction with the living environment. When discussing this topic one participant said:


Here you cannot go out without meeting someone, but you exchange a couple of phrases and then it is ok. You never feel people intrude. You can decide a lot for yourself here. There are also more options, and a lot friendlier compared to where we used to live.
 

Participants’ feelings of group affiliation were also reflected in the way they talked about the importance of helping others. This could for instance be by offering each other a ride to the city or inviting residents living alone over for small gatherings. Some also mentioned the moral commitment to include everyone, regardless of former relation. However, this emphasis on group affiliation made it especially apparent when someone did not find their place in the group. For the participants who expressed some level of dissatisfaction over the living situation, the social component was a central contributing factor. Some struggled to find likeminded people, while others were weighted by social conflicts that had occurred at the residency. As one participant explained:


There are some conflicts that have evolved here at the residency, in which people have ended up on different sides. This has also led to a lot of gossip. And I think it's sad, because I feel it is very much against the actual philosophy of the housing project.
 



Social support and safety

Being part of a group provided many with a feeling of social support and safety, making them less vulnerable compared to when they were living alone. Some mentioned the comfort and ease of being able to go alone to events at the residency, knowing you would be surrounded by people you know. This could be anything from casual movie nights to larger parties. As one participant explained:


It’s not dangerous to be alone here. For instance, if there is a party happening here, it's not dangerous to go up there alone and sit down. Because you kind of have everyone, you know.
 

For others, this feeling of social support was helpful when facing difficult times in life, like loneliness or depression. The support did not necessarily have to be explicit, just the feeling of having people around and being part of a social network could be enough. Some also mentioned the ease of venting to neighbours when having a troubled mind. One participant explained the difference of living in this environment compared to where she lived in the past:


You feel you have a network in a way. It has been much better for me to move up here compared to when I was in a poor housing association all by myself, because here there are people you can actually talk to. That is very important when you are depressed.
 

This feeling of social support and safety was also reflected in their experience with the COVID-19 pandemic, in which most of the participants felt relatively unaffected. Living in a controlled environment, with common infection prevention rules and knowledge of disease status among the residents, made most feel relaxed in regard to getting infected. On this topic, one participant said:


We have trusted each other, and everyone is careful and lets us know if they are infected and stays away. So, yes, it has been incredibly good.
 

Some also mentioned the comforting feeling of always having people around, thus preventing loneliness, a common consequence of social restrictions. As one participant explained:


At first you felt a bit isolated. But at the same time, we live in such a way that we always have people around, and that helps a lot.
 





Discussion


Summary of main findings

This study aimed to explore mechanisms important for the facilitation of active ageing in a community-based living environment in Norway. We developed three themes using RTA, involving the need for maintaining self-identity, experiencing growth and development, and feeling a sense of belonging. Maintaining self-identity concerned the ability to continue doing activities they valued or had enjoyed in the past, as well as having a role in life and maintaining their autonomy. Experiencing growth and development involved exchanging knowledge, learning new things, and experiencing mastery. Feeling a sense of belonging meant being part of a new social network and receiving social support. Concerning RQ1, most participants felt they had increased their social engagement and physical activity levels after moving to the living environment. This increase did not seem to relate to how active and social they perceived themselves originally. Instead, it seemed more related to having these core needs (themes) covered, making them important factors for facilitating active ageing in this living environment, answering RQ2 and demonstrating the importance of convenience in regard to participation and lifestyle changes.

Another interesting finding was the synergy effect that occurred within this community-based design in which the residents themselves became the resource: they created the learning arena by exchanging knowledge, inspired and motivated each other to be active and social, and helped each other when needed. Combined, this resulted in a self-sustaining environment in which the participants experienced both contribution and mastery whilst potentially reducing the need for external resources. Most were also minimally affected by the COVID-19 pandemic, suggesting community-based living could increase resilience among this age group. However, some social friction did occur at this residency. Although everyone appeared to be aware of the situation, there seemed to be little knowledge on how to solve the problem or where to put the responsibility. This is an example of a challenge with a self-sustaining model, in which the residents themselves are the board members dealing with conflict within their own environment. Moreover, what differentiates this from a typical apartment complex is how participatory the residents are, making it very visible when someone has not found their place in the group.



Main findings in context

The results from this study share a lot of similarities from previous studies on similar housing environments, especially related to the environment providing a feeling of belonging and increased activity levels (8–10). In addition, the study on a housing community in Canada revealed similar challenges related to social dynamics (10). As with Helgetun, the residents experienced limited knowledge of conflict management, suggesting this may be an ongoing challenge with this type of living environment. Nonetheless, to our knowledge, no studies revealed similar findings regarding maintaining self-identity – although autonomy was mentioned in some of the studies. This may uncover a uniqueness with the design of Helgetun, which has a very flexible structure in which activities and opportunities are shaped by the interest and wishes of the residents, in a dynamic manner. This allows the residents to continue doing activities that are important to them, or they may have enjoyed in the past, contributing to them maintaining their self-identity.

To embrace the exploratory and inductive design of the study, I wanted to immerse myself in the setting with no prior theorical position. Meanwhile, during the development of the themes and discussions with the other co-authors, we were surprised how our findings turned out to align with relevant theories. For instance, the main themes draw close resemblance to the self-determination theory, concerning three basic psychological needs that must be satisfied to foster well-being and health, and allow for optimal function and growth (15). They involve the need for autonomy, competence, and relatedness. Studies conducted within this theoretical framework have shown promising results in other areas of health behavior change. For instance, research on physical activity motivation from the perspective of self-determination theory has grown considerably in recent years (16, 17). This research is based on the hypothesis that fulfilment of the three basic needs will intrinsically motivate people to participate in an activity. Indeed, a systematic review by Teixeira et al. found a positive correlation between self-determination theory-based exercise and exercise participation and long-term adherence (17). Studies have also found a positive correlation between self-determination theory and life satisfaction among different age groups in various contexts (18, 19).

Although studies have applied this theory in the context of behavioural change and well-being in general, less is known about how it can relate to the ageing population. This could be of particular interest seeing as the transition to later life can be challenging – with changes in occupational status, social life, and role in the family – and many struggle with developing new ways to fulfil their psychological needs. This corresponds well with our theme “maintaining self-identity” in which several participants elaborated on age-related changes in their sense of self and role in life. A book published in 2020 by Ng and Ho was the first to apply a framework of self-determination theory to analysis of healthy ageing (20). The authors hypothesized that in the context of healthy ageing, satisfying individuals’ basic psychological needs is likely to motivate individuals to participate in activities, thus promoting physical, social, and psychological well-being. They further encouraged future research to consider the nature of motivation among older adults via the self-determination framework (20). Our study provides empirical data on how optimizing the living environment to satisfy these needs may have a positive effect on residents’ activity levels and social engagement, thus facilitating active ageing and reducing the feeling of loneliness.

Although the need for autonomy, competence and relatedness are essential regardless of culture or life domain (15), the findings in our study are clearly shaped by Norwegian culture. Norway has a government-funded, rights-based healthcare system, and the majority of care-dependent older adults receive home care services or, if needed, are transferred to a nursing home. Consequently, people in Norway are not as dependent on family as seen in other countries and it is not general practice to live in inter-generational housings and take care of older family members (21–23). This was reflected in our findings, as many said they wanted to create meaningful lives for themselves, independent of family. There was an emphasis on not expecting their children to prioritize them, seeing as they now had their own life and burdens to deal with. Three of our authors (JC, BSH, MP), who hail from different nationalities than Norway, found these findings to be particularly interesting and different from their preconception of senior living. This attitude is perhaps more concentrated in the Nordic countries where the welfare state facilitates independence of the individual to a greater extent, as opposed to most other countries in the world. This implies that community-based living can be a particularly well-suited model for older adults living in Nordic countries, especially in the years to come when access to nursing homes and home-care services will be limited, and people are expected to plan for their own ageing.



Future research and implications for practice

Our results demonstrate that providing older adults with the proper opportunities and environment can improve their physical activity levels and social engagement, regardless of their starting point. These factors are central for maintaining good health and well-being and preventing functional decline and disease development. Improving these factors can therefore have critical consequences for both the individual and society. On an individual level, it can lead to improved health outcomes and well-being, whilst on a societal level, it can reduce health costs and need for external resources.

Although this specific living environment (Helgetun) is expensive and not accessible for all, knowledge gained from it can be implemented into society to facilitate active ageing. Based on our findings, most of the gained benefits were related to the synergy effect that occurred when gathering a group of people in the same life situation. Thus, more focus should be put on creating accessible meeting arenas where people can exchange knowledge, learn new skills, inspire each other, and feel as a being part of a group. This can be implemented into existing neighbourhoods or be used as foundational pillars upon creating new living solutions for older adults. These findings are of key importance for older adults, politicians, stakeholders, and construction industries as people now are expected to live independently for longer and plan for their own ageing.

For future research it could be interesting to investigate how the community evolves over time: changes in social dynamics, how the community accommodate for residents eventually needing more care, how activity and socialization levels change over time, and finally, how the community adapts to new residents. The latter is particularly interesting, seeing how small and interconnected the community is, and since most of the residents in this case were part of the housing project from the beginning. It would also be interesting to uncover what motivates people to seek out these living environments, as people now must plan for their own ageing to a greater extent.



Strengths and limitations of this study

Findings from this study provide comprehensive insights into how we should prepare and design for the future to facilitate active ageing, thus ensuring the health and well-being of the next generation of older adults. The study used an explorative approach with minimal pre-determined theoretical assumptions, and the findings were inductively developed through data collection and analysis, and subsequently related to theory. Another strength of this study is that it provides empirical data on how these community-based environments function compared to theory.

A limitation of the study is that the residents who volunteered to participate may not be a representative group for the entire residency. Similarly, the residents living in this environment had to apply and were selected to live there by the project developers themselves, and it may not be possible to implement knowledge gained from this living environment to society as a whole. For instance, all participants were white, Norwegian, cisgender individuals with an above average self-perceived financial status.

Regarding methodological implications, the relationship established between the researcher and participant may have prompted the interviews somewhat, seeing as some of the topics had already been discussed prior to the interview setting. This may have caused some degree of interview bias, in which the researcher asked leading questions based on existing knowledge about the participants. Nevertheless, in the context of this study, where data were collected from both the informal conversations and the arranged interviews, the weight of this bias is somewhat reduced.




Conclusion

To successfully facilitate active ageing, community-based living environments should have a flexible structure adapting to the core needs of the residents. They should also embrace the resources the residents possess, resulting in a more self-sustaining environment in which residents experience both contribution and mastery whilst reducing the need for external resources. The results from this study contribute to the growing evidence that community-based living environments increase the residents’ social, mental, and physical participation, whilst reducing social isolation and loneliness, also in a Norwegian setting. These findings are meant as grounding points for policymakers to reflect upon designing future senior living spaces, potentially improving public health, and ensuring the well-being of older adults.
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Objective: This study aims to elucidate the heterogeneous cognitive trajectories among older adults in China through a comprehensive, nationally representative longitudinal study. Furthermore, it seeks to investigate the impact of multidimensional social isolation on heterogeneous cognitive trajectories among older adults in China.

Methods: Utilizing data from three successive waves of the Chinese Longitudinal Aging Social Survey (CLASS) spanning 2016 to 2020, this investigation quantified baseline social isolation across three dimensions—family isolation, friend isolation, and subjective isolation—alongside cognitive function scores of older adults, measured across all three waves. Through latent class growth models, heterogeneous cognitive trajectories were delineated. The influence of family isolation, friend isolation, and subjective isolation on these cognitive trajectories was examined employing multinomial logistic regression analysis.

Results: The study included 6,378 participants aged 60 and above, revealing three primary cognitive trajectories: High baseline stable group (68.8%), High baseline but declining group (21.7%), and Low baseline deteriorating group (9.5%). Adjusting for variables such as personal physical characteristics, social networks, living and working conditions, and the surrounding policy environment, the findings indicated that family isolation did not significantly affect cognitive function’s high-level decline or low-level deterioration. Conversely, friend isolation markedly increased the risk of high-level cognitive decline (OR = 1.289) and low-level cognitive deterioration (OR = 1.592). Similarly, subjective isolation significantly heightened the risk for both high-level decline (OR = 1.254) and low-level deterioration (OR = 1.29) in cognitive function.

Conclusion: Mitigating friend and subjective isolation among older adults appears to be a more effective strategy in preventing or delaying cognitive decline, potentially reducing the strain on healthcare and social welfare systems.
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1 Introduction

Cognitive function refers to the brain’s ability to retrieve, process, transform, and store information (1). A decline in cognitive function that exceeds what is typically observed as part of the normal aging process may result in cognitive impairments and ultimately lead to dementia (2). Severe cognitive impairment can significantly diminish the quality of life for older individuals (3, 4). These impairments are associated with an increased risk of long-term hospitalization (5) and elevated mortality rates among older adults (6). Currently, the global population of older adults with dementia is approximately 50 million, a figure projected to rise to 152 million by 2050 due to demographic aging (7). Notably, China accounts for about 25% of the global dementia population, posing a significant challenge for policymakers, healthcare professionals, and families (8, 9). The recent implementation of social distancing measures during the COVID-19 pandemic has intensified concerns regarding social isolation and its potential health consequences (10, 11). Despite increased interest, the relationship between social isolation and cognitive health in older adults remains unclear, with current literature presenting conflicting findings (12, 13). This underscores the necessity for further investigation into this complex relationship.

Social isolation can be categorized into objective and subjective dimensions. Objective isolation is measurable by the diminished size of social networks and reduced frequency of social interactions (14). In China, older adults significantly value personal and familial connections, necessitating the subdivision of objective isolation into two distinct categories: family isolation and friend isolation (15). Subjective isolation, on the other hand, pertains to an individual’s perception of the discrepancy between the desired and actual quantity and quality of social interactions (16). Examination of the interplay between the two facets of social isolation has highlighted a synergistic effect on health outcomes, affecting various health metrics differently (17, 18). Accordingly, this study aims to examine both the objective and subjective aspects of social isolation, with a specific focus on distinguishing between family and friend isolation. This approach endeavors to offer a more holistic understanding and deeper insight into the dynamics between social isolation and cognitive function among older adults.

Changes in cognitive function represent a long-term and dynamic process, which necessitates detailed examination through longitudinal studies. However, majority of existing longitudinal research on this topic is conducted in Western countries, often neglecting the intricate interplay between social structures and individual behaviors characteristic of Eastern collectivist cultures. Compared to Western contexts, there is a notable dearth of longitudinal studies in Eastern settings exploring the relationship between social isolation and cognitive function among older adults, with much of the research limited to cross-sectional studies at a single time point. Furthermore, from a life course perspective, the development of cognitive function is not only dynamic and heterogeneous but is also profoundly influenced by social interactions and relationships throughout an individual’s life. This perspective enables an exploration of how isolation from family and friends impacts cognitive trajectories among older adults (19). Nevertheless, most longitudinal studies rely on traditional regression or growth curve modeling techniques, which are limited to identifying average associations and fail to account for the variability in cognitive trajectories among different older adults (20, 21).

Hence, this research endeavors to conduct ongoing assessments of cognitive function within a nationally representative cohort of Chinese older adults, employing Latent Class Growth Modeling (LCGM) to delineate heterogeneous cognitive trajectories in this population. The primary aim is to scrutinize the associations between objective isolation (including both family and friend isolation), subjective isolation and heterogeneous cognitive trajectories, all within the unique milieu of an Eastern collectivist culture. Through these investigations, the study aspires to offer evidence-based insights for the formulation of precise cognitive health enhancement strategies tailored to older adults in Eastern collectivist societies, which can contribute significantly to the prevention of dementia and related conditions, decelerate cognitive aging processes, and thereby reduce the pressures on healthcare and social welfare systems.



2 Methods


2.1 Data source and sample selection

This investigation relies on data from the China Longitudinal Aging Social Survey (CLASS), employing a stratified multi-stage probability sampling design to select individuals aged 60 and above from 28 provincial units across the country. The CLASS dataset includes detailed records on personal demographics, physical and mental health, and social support systems pertinent to older adults. Initiated in 2014, this study included biennial follow-up surveys, with the most recent conducted in 2020. The study leverages data from the 2016, 2018, and 2020 waves. From 2016 onwards, a total of 11,471 older adults had contributed data to CLASS.

Given the inevitable attrition in longitudinal surveys, and recognizing that a prerequisite for completing the psychological assessment scale is that the participants do not exhibit signs of cognitive impairment—specifically, a cognitive score of no less than 5 points (22)—this study excludes 4,304 older adults who were either lost to follow-up or demonstrated cognitive impairment across the three waves of surveys conducted from 2016 to 2020. This research aims to analyze the influence of the baseline data from 2016 on the heterogeneous trajectories of cognitive development among older adults. To ensure data completeness and accuracy, cases with missing information on multidimensional social isolation and other essential covariates at the baseline stage were eliminated, resulting in a final sample size of 6,378 individuals. The flow chart of the CLASS follow-up and the sample selection of the current analysis is presented in Figure 1.

[image: Figure 1]

FIGURE 1
 Flow chart of the CLASS.




2.2 Measurements


2.2.1 Social isolation

To assess objective isolation, this study employed the Lubben Social Network Scale (LSNS) (23), as developed by Lubben and colleagues. This instrument evaluates the extent of social engagement among older adults by quantifying the number of family members and friends available for private discussions and support. It comprises two distinct components: family isolation (Cronbach’s alpha = 0.812) and friend isolation (Cronbach’s alpha = 0.856), incorporating a total of six questions. Response options range from 0 (none), 1 (one), 2 (two), 3 (three to four), 4 (five to eight), to 5 (nine or more). An aggregate score for family or friend networks below 6 points (23) signifies isolation in that domain, coded as 1 for isolated and 0 for not isolated.

Subjective isolation is quantified through the loneliness variable (24), which is evaluated using a single item from the Center for Epidemiologic Studies Depression Scale (CES-D): “How often did you feel lonely in the past week?” (25). Responses to this item are scored on a three-point scale: 1 (never), 2 (sometimes), and 3 (often). Participants who respond with “2” or “3” are classified as experiencing subjective isolation and are assigned a code of 1, while those who respond with “1” are coded as 0, indicating the absence of subjective isolation.



2.2.2 Cognitive function

The evaluation of cognitive function within this study utilizes the Mini-mental State Examination (MMSE) as provided by CLASS (26). This instrument measures the cognitive performance of older adults across various domains: orientation (5 items), memory (3 items), attention and calculation (5 items), and recall (3 items), including a total of 16 questions. Responses are scored on a binary scale: 1 point for each correct answer and 0 points for each incorrect answer, resulting in a possible score range of 0 to 16 points. A higher total score is indicative of superior cognitive functioning.



2.2.3 Covariates

In this study, covariates were selected based on the ecological model of health (27), examining determinants of cognitive function across various strata to underpin cognitive impairment prevention strategies among older adults. The specific covariates are as follows: The model’s innermost layer considers individual physical characteristics, including age (>60 years), gender (female, male), the presence of chronic diseases (yes or no), depression (assessed via the Center for Epidemiological Studies Depression Scale (CES-D) (25), with a total score of 24 points where higher scores denote more severe depression), and basic Activities of Daily Living (ADL) status (scored out of 33 points across 11 activities, with higher scores reflecting decreased basic activity capability). Notably, since subjective isolation is measured using an item from the CES-D, the depression variable in this analysis excludes this specific item to avoid overlap. The model’s second layer focuses on social networks, highlighting marital status (married, unmarried/divorced/widowed). The third layer explores living and working conditions, delineated by educational level (illiterate, primary school, junior high school, high school and above), employment status (employed, not employed), and household registration (rural, urban). The outermost layer assesses the policy environment, specifically the presence of pension insurance (having at least one type of pension insurance, none).




2.3 Statistical methods

LCGM is a comprehensive mixed model that combines the characteristics of Latent Growth Curve Modeling (LGCM) and Latent Class Analysis (20, 21, 28). First, it describes the trajectory of the growth curve using the latent growth curve model, and then further refines the analysis by determining the number of latent trajectory classes, categorizing individuals into distinct latent groups based on their growth trajectories. This method allows for a detailed examination of the variability in cognitive function among older adults, facilitating a deeper understanding of the heterogeneity within this demographic.

In determining the optimal number of latent trajectory classes, our approach involved incrementally increasing the number of classes until the improvement in model performance ceased to be significant. The evaluation and selection of the final model were guided by various statistical metrics: Sample-size Adjusted Bayesian Information Criterion (SABIC), Entropy, Bootstrap Likelihood Ratio Test (BLRT), and Vuong-Lo–Mendell–Rubin Likelihood Ratio Test (VLMR-LRT). An appreciable decrease in SABIC signals an enhanced fit of the model. Entropy values, which range from 0 to 1, reflect the clarity of class distinction, with higher scores indicating more distinct class separations. Both VLMR-LRT and BLRT compare models with varying numbers of classes, where a significant p-value supports the model with a greater number of classes as providing a superior fit. Additionally, it is essential for model validity that each identified class comprises at least 5% of the sample size. In the selection of the ultimate model, the interpretability and meaningfulness of each trajectory class also play a pivotal role.

Firstly, employing LCGM enables the precise differentiation of diverse cognitive trajectories among groups, enhancing the accuracy of identifying distinct cognitive patterns. Secondly, between-class differences were examined by Kruskal-Wallis rank sum test for continuous variables or χ2 test for categorical variables. Lastly, the application of multinomial logistic regression analysis aids in uncovering the impact of the baseline data from 2016 on the heterogeneous cognitive development trajectories among older adults. This approach provides empirical support for the detection and intervention of cognitive impairments in older adults. The analysis leverages Mplus8.3 software for identifying the heterogeneous cognitive trajectories among older adults, while Stata 17.0 is used for conducting χ2/t-tests and multinomial logistic regression analysis, with a significance level set at p < 0.05.




3 Results


3.1 Heterogeneous cognitive trajectories of older adults

LCGM was employed to identify heterogeneous cognitive trajectories among older adults, with the analysis guided by key statistical metrics as detailed in Table 1. The investigation resulted in a 3-class LCGM model that balanced simplicity with adequate fit and clear classification (Entropy value = 0.898). Although a model with more classes showed some improvements in specific indicators, it was deemed potentially susceptible to overfitting. Therefore, the 3-class model was chosen for its statistical robustness, simplicity, and ability to effectively capture the underlying heterogeneity within the data.



TABLE 1 Fit statistics for cognitive trajectories aged 60 years and older adults from CLASS.
[image: Table1]

The analysis delineated three heterogeneous cognitive trajectories, with each class’s intercepts, slopes, and corresponding statistical tests summarized in Table 2 and illustrated in Figure 2. The first trajectory, including 68.8% of the sample (n = 4,388), displayed the highest average cognitive function at baseline (Intercept I = 14.055, p < 0.001) with a stable, albeit slight, upward trajectory (Slope S = 0.563, p < 0.001), and was thus classified as the “High baseline stable group.” The second trajectory, comprising 21.7% of the sample (n = 1,386), started with a relatively high baseline cognitive function (Intercept I = 13.499, p < 0.001) but experienced a significant decline over time (Slope S = −1.268, p < 0.001), leading to its classification as the “High baseline but declining group.” The third trajectory, accounting for 9.5% of participants (n = 604), began with the lowest average cognitive function (Intercept I = 11.341, p < 0.001) and underwent a more rapid decline (Slope S = −1.901, p < 0.001), identifying this group as the “Low baseline deteriorating group.”



TABLE 2 The final three-group trajectory model of cognitive function of aged 60 years and older adults from CLASS.
[image: Table2]
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FIGURE 2
 Trajectories of cognitive function scores by increasing year among older adults.




3.2 Descriptive statistical analysis of study subjects

Table 3 presents the status of multidimensional social isolation among older adults. Out of 6,378 individuals, the prevalence rates of family isolation, friend isolation, and subjective isolation were 19.18, 28.77, and 42.79%, respectively. Additionally, it is important to note that 6.7% of the participants experienced both objective and subjective isolation concurrently. Comparative analyses across different cognitive trajectories highlighted that people in the “Low baseline deteriorating group” exhibited higher rates of family isolation, friend isolation, and subjective isolation than those in the “High baseline stable group,” with these differences reaching statistical significance (p < 0.01).



TABLE 3 Baseline characteristics of the participants according to trajectories of cognitive function aged 60 years and older adults from CLASS.
[image: Table3]

Demographically, males represented a slight majority (51.29%), and a significant portion of the sample fell within the 60–74 age range (84.45%). The presence of chronic diseases was common (55.74%), the average ADL score was 11.38 ± 1.40, and the average depression score stood at 13.81 ± 2.73, reflecting the health status of older adults. Our findings indicate that males are more likely to experience family and friend isolation, whereas females are more prone to subjective isolation. With increasing age, the proportion experiencing objective isolation gradually decreases, while the proportion experiencing subjective isolation increases. Higher ADL and depression scores are associated with a greater likelihood of subjective isolation. In terms of social networks, most of the sample were married individuals (77.00%), with a nearly equal distribution between rural (49.86%) and urban (50.14%) residences. The study showed that unmarried and rural older adults are more susceptible to subjective isolation. Regarding educational and occupational background, the majority of the sample had an education level of primary school or below (41.89%), with only 9.36% having attained high school education or higher. Most older adults were not employed (86.05%), with a significant portion being retired. The findings suggest that retired older adults are more likely to experience subjective isolation. In the policy environment, a large majority had some form of pension insurance (73.71%). However, older adults without pension insurance were found to be more vulnerable to both subjective and objective isolation.

Further Kruskal-Wallis rank sum test or χ2 test comparing characteristics among cognitive groups revealed that the “Low baseline deteriorating group” was more likely to include older females with more severe depression and diminished ADL capabilities. Social network analyses indicated higher proportions of unmarried individuals and those residing in rural areas within this group. Concerning living and working conditions, this group had lower educational levels and a higher percentage of non-working individuals. From a policy perspective, a lack of pension insurance was more prevalent among those in the “Low baseline deteriorating group” compared to the “High baseline stable group.”



3.3 Impact of multidimensional social isolation on heterogeneous cognitive trajectories among older adults

The analysis employed a multinomial logistic regression model, designating the identified cognitive trajectory groups (High baseline stable group, High baseline but declining group, Low baseline deteriorating group) as the dependent variable, with the High baseline stable group serving as the reference category. This model assessed the influence of multidimensional social isolation, alongside various covariates such as physical characteristics, social networks, living and working conditions, and policy environment, on cognitive trajectories among older adults. The findings, detailed in Table 4, primarily focused on the effects of different facets of social isolation.



TABLE 4 Multinomial logistic regression analysis for the association between multidimensional social isolation and heterogeneous cognitive trajectories among older adults.
[image: Table4]

The analysis revealed that family isolation did not significantly influence the risk of transitioning to the High baseline but declining group or Low baseline deteriorating group cognitive groups. Conversely, friend isolation markedly heightened the risk of high-level cognitive declining (OR = 1.289) and low-level cognitive deteriorating (OR = 1.592). Similarly, subjective isolation significantly elevated the risks for high-level cognitive declining (OR = 1.254) and Low baseline deteriorating group (OR = 1.29). The inclusion of covariates such as individual physical characteristics, social networks, living and working conditions, and policy environment, resulted in only minimal alterations to the original findings regarding the influence of social isolation on cognitive trajectories, suggesting a strong independent effect of social isolation factors. The detailed outcomes of this extended analysis are visually presented in Figure 3.

[image: Figure 3]

FIGURE 3
 Stratified analysis for association between multidimensional social isolation and heterogeneous cognitive trajectories among older adults.


Examining the covariates, older age brackets (>85 years and 75–84 years) were significantly associated with increased risks of High baseline but declining group (OR = 2.522 and 1.859, respectively) and Low baseline deteriorating group (OR = 7.651 and 4.335, respectively) in cognitive function. Higher ADL scores were notably linked to an increased risk of cognitive function’s Low baseline deteriorating group (OR = 1.904). Urban household registration was associated with a reduced risk of cognitive function’s Low baseline deteriorating group (OR = 0.633). Higher educational levels and being employed were protective against the risk of high-level cognitive declining and Low baseline deteriorating group, with significant OR values indicating a reduced risk across these categories. These findings highlight the complex interplay of social isolation and other factors in influencing the cognitive aging process among older adults, underscoring the significance of multidimensional social support and engagement in maintaining cognitive health.



3.4 Sensitivity analysis

To verify the robustness of our research findings, we implemented two measures: First, we lowered the sample selection criteria to include older adults with cognitive impairments identified in 2018 and 2020, thereby comprehensively considering the cognitive trajectories of older adults with lower cognitive health levels. Figure 4 illustrates these results. After relaxing the sample selection criteria, the final sample size reached 6,499 older adults. The analysis results indicate that, despite the more inclusive sample criteria, the overall conclusions regarding the cognitive trajectories of older adults remained consistent with the original analysis. This consistency suggests strong support for the reliability of our classification of cognitive trajectories among older adults.
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FIGURE 4
 Trajectories of cognitive function scores by increasing year among older adults (including cognitively impaired groups in 2018 and 2020).


Secondly, we altered the treatment of the independent variables by analyzing social isolation as continuous variables rather than dichotomous ones. To avoid the potential information loss that occurs when continuous variables are converted to binary categories, we conducted an original treatment of the three dimensions of social isolation. Specifically, the dimensions of family isolation and friend isolation were converted into continuous variables of family networks and friend networks (where higher scores indicate a greater number of family members and friends the older adults can meet, contact, discuss private matters with, and seek help from). Subjective isolation retained the three-point scoring system of “1 (none), 2 (sometimes), 3 (often).” Table 5 presents these results. The findings show that a robust friend network significantly reduces the risk of both high-level cognitive decline and low-level cognitive deterioration, while subjective isolation significantly increases the risk of high-level cognitive decline. These results are consistent with our previous conclusions, further validating the relationship between social isolation and cognitive trajectories.



TABLE 5 Multinomial logistic regression analysis for the association between multidimensional social isolation and heterogeneous cognitive trajectories among older adults (analyzing the raw data for multidimensional social isolation as continuous variables).
[image: Table5]




4 Discussion

This investigation delves into the nuances of how family, friend, and subjective isolation uniquely influence cognitive trajectories among older adults in China. Utilizing latent class growth models on data from three successive waves of the Chinese Longitudinal Aging Social Survey (CLASS) spanning 2016 to 2020, with a sample of 6,378 participants aged 60 and above, we identified three cognitive trajectories: High baseline stable group, High baseline but declining group, and Low baseline deteriorating group. Our findings reveal that while family isolation has no significant impact, friend and subjective isolation markedly increase the risk of cognitive decline. By distinguishing between types of social isolation, this study enhances our understanding of their distinct effects on cognitive aging, informing more effective public health strategies for older adults.

This study reveals that 19.18% of older adults experience family isolation, 28.77% friend isolation, and 42.79% subjective isolation. These statistics align with prior research indicating objective isolation rates between 18.4 and 30.5% (29–31) and subjective isolation around 43% (24, 32). Given that a substantial portion of this study’s participants (84.45%) were aged 60–74 years, primarily younger older adults, the observed rates of social isolation were comparatively lower. Among these, older adults experience less isolation within families than with friends, which could be attributed to the strong caregiving culture in China, where familial support, especially from younger generations, plays a crucial role in older adult care (33).

Through the LCGM approach, three distinct cognitive trajectories among older adults were identified: High baseline stable group (68.8%), High baseline but declining group (21.7%), and Low baseline deteriorating group (9.5%). These categories correspond with findings from other studies (34, 35), although proportions vary, likely due to different study criteria and the inclusion of a younger senior population in our research. The significant representation of the High baseline stable group might be explained by the exclusion of individuals with cognitive impairments and the predominance of younger y older adults. Furthermore, variations in follow-up duration across studies might contribute to differing observations of cognitive decline (29, 36). Notably, while some research identifies diverse cognitive trajectories (29, 37), the number of trajectories detected often hinges on the interplay between subjective judgment and objective criteria in determining the optimal number of classes (28). This study’s findings underscore the complex dynamics of social isolation and cognitive health, highlighting the need for targeted interventions to mitigate cognitive decline among older adults.

Our findings reveal that while family isolation does not significantly affect cognitive decline at high levels or lead to low-level deterioration, both friend isolation and subjective isolation are notable risk factors for these adverse outcomes. This observation is consistent with existing literature, which has documented the detrimental effects of social isolation on cognitive functions (4, 24, 38, 39). Specifically, friend and subjective isolations are implicated in fostering adverse health behaviors (40, 41) that are linked to cognitive decline (36, 42), highlighting their potential roles in triggering these negative outcomes. However, friend isolation may predominantly affect cognitive abilities by reducing social stimulation, whereas subjective isolation could impact cognitive functions more through internal psychological stress. Frequent social interactions can bolster or maintain cognitive reserves, enhancing cognitive performance of older adults through the reallocation of brain networks or the adoption of alternative cognitive strategies (38, 43). Regular social engagement also stimulates cognitive activity, potentially increasing cortical synaptic density and, thereby, supporting the preservation of cognitive function in older age (4, 44). On the other hand, subjective isolation acts through psychological mechanisms, serving as a stressor that may lead to the overactivation of the hypothalamic–pituitary–adrenal (HPA) axis and increased expression of pro-inflammatory factors. These physiological responses can induce neurodegenerative changes in the hippocampus, a crucial area for memory and cognitive functions (45, 46). Moreover, subjective isolation can cause older adults to internalize their focus on social needs and negative emotions (40), which can consume substantial cognitive resources and negatively impact the execution of cognitive functions. This comprehensive understanding underscores the importance of addressing both friend and subjective isolations in efforts to mitigate cognitive decline among older adults.

Compared to friend isolation, this study found that family isolation does not significantly affect high-level cognitive decline and low-level deterioration in cognitive function, which aligns with some previous research findings (47, 48). This discrepancy can be attributed to several key factors. First, distinct functional roles. Family members predominantly fulfill economic and caregiving needs of older adults, while friends contribute to recreational and social developmental needs of older adults (44, 48). Friends provide diverse social stimuli, crucial for maintaining cognitive function, offering a range of social interactions that can stimulate cognitive processes in ways family relationships might not. Second, nature of interactions. Family interactions often carry obligatory undertones and may be more prone to negative exchanges, potentially causing greater psychological stress or harm to older adults (49, 50). Conversely, friendships, grounded in shared interests, tend to foster positive interactions, thereby enhancing sense of social identity and psychological well-being among older adults (47, 51). This positive dynamic with friends plays a crucial role in cognitive health maintenance. Third, mediation by friend networks. Functional support from family is pivotal for older adults to broaden their friend networks. The influence of family isolation on cognitive function is potentially fully mediated by friend isolation (48), indicating that the quality and extent of friendships are critical determinants of cognitive health. This mediation is particularly relevant in cultures where familial ties play a central role in social structures. Furthermore, some studies suggest no significant correlation between social isolation and cognitive trajectories, possibly due to difficulties in measuring and quantifying such complex social phenomena (13, 52, 53). The lack of a standardized tool for assessing social isolation contributes to these varying outcomes. Additionally, the hypothesis of a reverse causal relationship between social isolation and cognitive decline suggests that social isolation might be a consequence, rather than a cause, of cognitive deterioration (13, 36). This hypothesis underscores the importance of conducting longitudinal studies to better understand the directionalities and nuances of the relationship between social isolation and cognitive health in older adults.

Given the significant risk that friend isolation and subjective isolation pose to older adults in terms of high-level decline and low-level deterioration, it is crucial to implement measures to mitigate these impacts. A national strategy tailored to Chinese social and cultural norms, similar to the UK’s Anti-Social Isolation strategy (24), could boost social engagement using digital platforms, targeting those in remote areas. Additionally, enhancing public infrastructure and fostering family and community support can further facilitate social interactions among older adults. Early identification and personalized interventions for cognitive decline should also be considered to create a supportive ecosystem for older adults.

While this study provides valuable insights into the intricate dynamics between social isolation and cognitive trajectories among older adults, it is imperative to recognize certain limitations that could influence the generalizability of the findings. Firstly, the study relied on data from a broad social survey, employing relatively simplified tools for assessing complex constructs like subjective isolation, which was gauged with a single-item measure. This approach might not fully encapsulate the nuanced facets of loneliness. Moreover, cognitive function was assessed using the MMSE, which may have limitations in detecting subtle cognitive changes, particularly in early stages of impairment due to its ceiling effects. Secondly, the use of self-reported questionnaires, while practical for large-scale data collection, introduces potential biases related to participants’ memory accuracy, understanding of questions, and response tendencies, which might affect the data’s objectivity and precision. Thirdly, the longitudinal nature of the study led to exclusion of individuals who were less healthy, had lower education levels, or exhibited poorer cognitive function due to attrition or incomplete data. This could result in selection bias, possibly overlooking those with consistently low cognitive functioning. Finally, the relatively brief duration of follow-up might not be sufficient to capture the gradual progression of cognitive decline, limiting the ability to draw causal conclusions. It is also important to note that our results do not account for the potential influence of other mental health disorders, which may further restrict the generalizability of our findings.



5 Conclusion

This study utilizes data from the CLASS survey conducted between 2016 and 2020 to systematically chart the diverse cognitive trajectories of older adults in China, focusing on the impact of multidimensional social isolation on these trajectories. Three distinct cognitive groups were identified among older adults: the High Baseline Stable Group, the High Baseline Declining Group, and the Low Baseline Deteriorating Group. The findings indicate that friend isolation and subjective isolation significantly increase the risk of both high-level cognitive decline and low-level deterioration, while the impact of family isolation appears minimal. Consequently, addressing friend and subjective isolation among older adults emerges as a critical strategy for proactively safeguarding cognitive health, which could substantially alleviate pressures on healthcare and social welfare systems. These insights are vital for developing targeted interventions aimed at enhancing cognitive well-being and contribute to broader efforts to mitigate the onset and progression of dementia and related conditions within the older adult demographic. Future research should incorporate more comprehensive assessment tools, ensure broader and more diverse sample representation, and extend the duration of follow-up.



Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found in the article/supplementary material.



Ethics statement

Ethical approval was not required for the study involving human samples in accordance with the local legislation and institutional requirements because all procedures performed in the study involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. The survey was conducted within the legal framework governed by articles 38, 39, and 40 of the Constitution of the People’s Republic of China and Chapter I, Article 9 from the statistics law of the People’s Republic of China. Therefore, the study was not reviewed by an ethics committee. Verbal informed consent was obtained from all individual participants included in the study. The design of this survey complied with the aforementioned articles and legal framework, where verbal informed consent was deemed acceptable and did not require review by an ethics committee. Furthermore, the interviewer documented detailed information on the process of obtaining informed consent, including agreement to participate, the time of consent, reasons for non-participation, among others. These details are stored by the Institute of Gerontology and National Survey Research Center at Renmin University of China.



Author contributions

XX: Writing – review & editing, Writing – original draft. YL: Writing – review & editing. FW: Writing – review & editing. AZ: Writing – review & editing. ZZ: Writing – review & editing. AX: Writing – review & editing, Writing – original draft, Resources, Methodology, Funding acquisition, Conceptualization.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This research was supported by the National Social Science Foundations of China (2018VJX065).



Acknowledgments

The authors would like to thank all the participants of the China Longitudinal Aging Social Survey (CLASS) for contributing data.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Mayer, RE. Thinking and problem solving: an introduction to human cognition and learning. Scott, Foresman (1977).

 2. Sanabria-Castro, A, Alvarado-Echeverría, I, and Monge-Bonilla, C. Molecular pathogenesis of Alzheimer’s disease: an update. Ann Neurosci. (2017) 24:46–54. doi: 10.1159/000464422 

 3. Hill, NL, McDermott, C, Mogle, J, Munoz, E, Depasquale, N, Wion, R , et al. Subjective cognitive impairment and quality of life: a systematic review. Int Psychogeriatr. (2017) 29:1965–77. doi: 10.1017/s1041610217001636

 4. Kim, DE, and Yoon, JY. Trajectory classes of social activity and their effects on longitudinal changes in cognitive function among older adults. Arch Gerontol Geriatr. (2022) 98:104532. doi: 10.1016/j.archger.2021.104532 

 5. Fogg, C, Griffiths, P, Meredith, P, and Bridges, J. Hospital outcomes of older people with cognitive impairment: an integrative review. Int J Geriatr Psychiatry. (2018) 33:1177–97. doi: 10.1002/gps.4919 

 6. Lee, Y, Kim, J, Chon, D, Lee, K-E, Kim, J-H, Myeong, S , et al. The effects of frailty and cognitive impairment on 3-year mortality in older adults. Maturitas. (2018) 107:50–5. doi: 10.1016/j.maturitas.2017.10.006 

 7. Jia, L, Quan, M, Fu, Y, Zhao, T, Li, Y, Wei, C , et al. Dementia in China: epidemiology, clinical management, and research advances. Lancet Neurol. (2020) 19:81–92. doi: 10.1016/s1474-4422(19)30290-x 

 8. Nichols, E, Szoeke, CEI, Vollset, SE, Abbasi, N, Abd-Allah, F, Abdela, J , et al. Global, regional, and national burden of Alzheimer’s disease and other dementias, 1990–2016: a systematic analysis for the global burden of disease study 2016. Lancet Neurol. (2019) 18:88–106. doi: 10.1016/s1474-4422(18)30403-4 

 9. Jia, L, Du, Y, Chu, L, Zhang, Z, Li, F, Lyu, D , et al. Prevalence, risk factors, and management of dementia and mild cognitive impairment in adults aged 60 years or older in China: a cross-sectional study. Lancet Public Health. (2020) 5:e661–71. doi: 10.1016/s2468-2667(20)30185-7

 10. Cosco, TD, Fortuna, K, Wister, A, Riadi, I, Wagner, K, and Sixsmith, A. COVID-19, social isolation, and mental health among older adults: a digital catch-22. J Med Internet Res. (2021) 23:e21864. doi: 10.2196/21864 

 11. World Health Organization. Integrated care for older people (ICOPE) implementation framework: guidance for systems and services. Geneva, Switzerland: World Health Organization (2019). Available at: https://iris.who.int/handle/10665/325669

 12. Kuiper, JS, Zuidersma, M, Zuidema, SU, Burgerhof, JG, Stolk, RP, Oude Voshaar, RC , et al. Social relationships and cognitive decline: a systematic review and meta-analysis of longitudinal cohort studies. Int J Epidemiol. (2016) 45:dyw089–206. doi: 10.1093/ije/dyw089 

 13. Evans, IEM, Martyr, A, Collins, R, Brayne, C, and Clare, L. Social isolation and cognitive function in later life: a systematic review and meta-analysis. J Alzheimers Dis. (2019) 70:S119–44. doi: 10.3233/jad-180501 

 14. Holt-Lunstad, J. Loneliness and social isolation as risk factors: the power of social connection in prevention. Am J Lifestyle Med. (2021) 15:567–73. doi: 10.1177/15598276211009454 

 15. Jang, Y, Park, NS, Chiriboga, DA, Yoon, H, Ko, J, Lee, J , et al. Risk factors for social isolation in older Korean Americans. J Aging Health. (2016) 28:3–18. doi: 10.1177/0898264315584578 

 16. VanderWeele, TJ, Hawkley, LC, and Cacioppo, JT. On the reciprocal association between loneliness and subjective well-being. Am J Epidemiol. (2012) 176:777–84. doi: 10.1093/aje/kws173 

 17. Beller, J, and Wagner, A. Disentangling loneliness: differential effects of subjective loneliness, network quality, network size, and living alone on physical, mental, and cognitive health. J Aging Health. (2018) 30:521–39. doi: 10.1177/0898264316685843 

 18. Holt-Lunstad, J, Robles, TF, and Sbarra, DA. Advancing social connection as a public health priority in the United States. Am Psychol. (2017) 72:517–30. doi: 10.1037/amp0000103 

 19. Fratiglioni, L, Wang, HX, Ericsson, K, Maytan, M, and Winblad, B. Influence of social network on occurrence of dementia: a community-based longitudinal study. Lancet. (2000) 355:1315–9. doi: 10.1016/s0140-6736(00)02113-9 

 20. Jung, T, and Wickrama, KAS. An introduction to latent class growth analysis and growth mixture modeling. Soc Personal Psychol Compass. (2008) 2:302–17. doi: 10.1111/j.1751-9004.2007.00054.x

 21. Nagin, DS, and Odgers, CL. Group-based trajectory modeling in clinical research. Annu Rev Clin Psychol. (2010) 6:109–38. doi: 10.1146/annurev.clinpsy.121208.131413

 22. Petersen, RC, Smith, GE, Waring, SC, Ivnik, RJ, Tangalos, EG, and Kokmen, E. Mild cognitive impairment: clinical characterization and outcome. Arch Neurol. (1999) 56:303–8. doi: 10.1001/archneur.56.3.303

 23. Lubben, JE. Assessing social networks among elderly populations. Family Commun Health. (1988) 11:42–52. doi: 10.1097/00003727-198811000-00008

 24. Luo, M, and Li, L. Social isolation trajectories in midlife and later-life: patterns and associations with health. Int J Geriatr Psychiatry. (2022) 37. doi: 10.1002/gps.5715 

 25. Radloff, LS. The CES-D scale a self-report depression scale for research in the general population. Appl Psychol Meas. (1977) 1:385–401. doi: 10.1177/014662167700100306

 26. Folstein, MF, Folstein, SE, and Mchugh, PR. "Mini-mental state": a practical method for grading the cognitive state of patients for the clinician. J Psychiatr Res. (1975) 12:189–98.

 27. Ying, M, Bin, Z, Peng-Peng, J, and Rong-Xin, HE. Peculiarity, social environmental and in-patient service-based on the perspective of health ecology. J Northwest Univ. (2016) 46:146–58. doi: 10.16152/j.cnki.xdxbsk.2016-02-024

 28. Ram, N, and Grimm, KJ. Growth mixture modeling: a method for identifying differences in longitudinal change among unobserved groups. Int J Behav Dev. (2009) 33:565–76. doi: 10.1177/0165025409343765 

 29. Cudjoe, TKM, Roth, DL, Szanton, SL, Wolff, JL, Boyd, CM, and Thorpe, RJ. The epidemiology of social isolation: National Health and aging trends study. J Gerontol B Psychol Sci Soc Sci. (2020) 75:107–13. doi: 10.1093/geronb/gby037 

 30. Poscia, A, Stojanovic, J, La Milia, DI, Duplaga, M, Grysztar, M, Moscato, U , et al. Interventions targeting loneliness and social isolation among the older people: an update systematic review. Exp Gerontol. (2018) 102:133–44. doi: 10.1016/j.exger.2017.11.017 

 31. Page-Reeves, J, Murray-Krezan, C, Regino, L, Perez, J, Bleecker, M, Perez, D , et al. A randomized control trial to test a peer support group approach for reducing social isolation and depression among female Mexican immigrants. BMC Public Health. (2021) 21:119. doi: 10.1186/s12889-020-09867-z 

 32. Perissinotto, CM, Stijacic Cenzer, I, and Covinsky, KE. Loneliness in older persons: a predictor of functional decline and death. Arch Intern Med. (2012) 172:1078–83. doi: 10.1001/archinternmed.2012.1993 

 33. Su, Z, Hu, Z, and Peng, X. The impact of changes in China’s family patterns on family pension functions. Int J Health Plann Manag. (2017) 32:351–62. doi: 10.1002/hpm.2436 

 34. Elovainio, M, Sommerlad, A, Hakulinen, C, Pulkki-Råback, L, Virtanen, M, Kivimäki, M , et al. Structural social relations and cognitive ageing trajectories: evidence from the Whitehall II cohort study. Int J Epidemiol. (2018) 47:701–8. doi: 10.1093/ije/dyx209 

 35. Marioni, RE, Proust-Lima, C, Amieva, H, Brayne, C, Matthews, FE, Dartigues, JF , et al. Social activity, cognitive decline and dementia risk: a 20-year prospective cohort study. BMC Public Health. (2015) 15:1089. doi: 10.1186/s12889-015-2426-6 

 36. Lara, E, Caballero, FF, Rico-Uribe, LA, Olaya, B, Haro, JM, Ayuso-Mateos, JL , et al. Are loneliness and social isolation associated with cognitive decline? Int J Geriatr Psychiatry. (2019) 34:1613–22. doi: 10.1002/gps.5174

 37. Liu, Z, Han, L, Gahbauer, EA, Allore, HG, and Gill, TM. Joint trajectories of cognition and frailty and associated burden of patient-reported outcomes. J Am Med Dir Assoc. (2018) 19:304–9.e2. doi: 10.1016/j.jamda.2017.10.010 

 38. Livingston, G, Huntley, J, Sommerlad, A, Ames, D, Ballard, C, Banerjee, S , et al. Dementia prevention, intervention, and care: 2020 report of the lancet commission. Lancet. (2020) 396:413–46. doi: 10.1016/s0140-6736(20)30367-6 

 39. Yang, R, Wang, H, Edelman, LS, Tracy, EL, Demiris, G, Sward, KA , et al. Loneliness as a mediator of the impact of social isolation on cognitive functioning of Chinese older adults. Age Ageing. (2020) 49:599–604. doi: 10.1093/ageing/afaa020 

 40. Hawkley, LC, and Cacioppo, JT. Loneliness matters: a theoretical and empirical review of consequences and mechanisms. Ann Behav Med. (2010) 40:218–27. doi: 10.1007/s12160-010-9210-8 

 41. Kent de Grey, RG, Uchino, BN, Trettevik, R, Cronan, S, and Hogan, JN. Social support and sleep: a meta-analysis. Health Psychol. (2018) 37:787–98. doi: 10.1037/hea0000628

 42. Yuan, M, Chen, J, Han, Y, Wei, X, Ye, Z, Zhang, L , et al. Associations between modifiable lifestyle factors and multidimensional cognitive health among community-dwelling old adults: stratified by educational level. Int Psychogeriatr. (2018) 30:1465–76. doi: 10.1017/s1041610217003076 

 43. Stern, Y. What is cognitive reserve? Theory and research application of the reserve concept. J Int Neuropsychol Soc. (2002) 8:448–60. doi: 10.1017/S1355617702813248 

 44. Yates, LA, Ziser, S, Spector, A, and Orrell, M. Cognitive leisure activities and future risk of cognitive impairment and dementia: systematic review and meta-analysis. Int Psychogeriatr. (2016) 28:1791–806. doi: 10.1017/s1041610216001137 

 45. Friedler, B, Crapser, J, and McCullough, L. One is the deadliest number: the detrimental effects of social isolation on cerebrovascular diseases and cognition. Acta Neuropathol. (2015) 129:493–509. doi: 10.1007/s00401-014-1377-9 

 46. McEwen, BS. The neurobiology of stress: from serendipity to clinical relevance. Brain Res. (2000) 886:172, 172–89. doi: 10.1016/s0006-8993(00)02950-4

 47. Balouch, S, Rifaat, E, Chen, HL, and Tabet, N. Social networks and loneliness in people with Alzheimer's dementia. Int J Geriatr Psychiatry. (2019) 34:666–73. doi: 10.1002/gps.5065 

 48. Shi, J, and Liu, X. Social isolation and cognitive function for Chinese older adults: a moderated chain mediation model. J Psychol Sci. (2022) 45:1182–9. doi: 10.16719/j.cnki.1671-6981.20220520

 49. Fingerman, KL, and Birditt, HKS. The best of ties, the worst of ties: close, problematic, and ambivalent social relationships. J Marriage Fam. (2004) 66:792–808. doi: 10.1111/j.0022-2445.2004.00053.x

 50. Schuster, TL, Kessler, RC, and Aseltine, RH Jr. Supportive interactions, negative interactions, and depressed mood. Am J Community Psychol. (1990) 18:423–38. doi: 10.1007/bf00938116

 51. Wang, N, Ji, H, and Song, F. Research progress on social isolation and loneliness of widowed elderly. Chin Nurs Res. (2022) 36:260–5.

 52. Li, X, Zhang, J, Hou, R, Zheng, M, Singh, M, Li, H , et al. Bidirectional associations of intellectual and social activities with cognitive function among middle-aged and elderly adults in China. J Affect Disord. (2022) 319:83–9. doi: 10.1016/j.jad.2022.09.031 

 53. Floud, S, Balkwill, A, Sweetland, S, Brown, A, Reus, EM, Hofman, A , et al. Cognitive and social activities and long-term dementia risk: the prospective UK million women study. Lancet Public Health. (2021) 6:e116–23. doi: 10.1016/s2468-2667(20)30284-x 


Copyright
 © 2024 Xie, Lyu, Wu, Zong, Zhuang and Xu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







 


	
	
ORIGINAL RESEARCH
published: 18 March 2024
doi: 10.3389/fpubh.2024.1341304








[image: image2]

Exploring the association between social isolation and utilization of primary health services by older adults: evidence from China

Xinlong Xie1†, Yanxia Lyu1,2†, Xinyu Li1, Zhiruo Zhuang1 and Aijun Xu1,2*


1School of Health Economics and Management, Nanjing University of Chinese Medicine, Nanjing, China

2Jiangsu Research Center for Major Health Risk Management and TCM Control Policy, Nanjing University of Chinese Medicine, Nanjing, China

Edited by
 Lenard Kaye, University of Maine, United States

Reviewed by
 Daisy Volmer, University of Tartu, Estonia
 Hashaam Akhtar, Yusra Institute of Pharmaceutical Sciences Islamabad, Pakistan

*Correspondence
 Aijun Xu, xuaijun2000@njucm.edu.cn 

†These authors have contributed equally to this work

Received 20 November 2023
 Accepted 04 March 2024
 Published 18 March 2024

Citation
 Xie X, Lyu Y, Li X, Zhuang Z and Xu A (2024) Exploring the association between social isolation and utilization of primary health services by older adults: evidence from China. Front. Public Health 12:1341304. doi: 10.3389/fpubh.2024.1341304
 

Objective: This study aims to investigate the impact of social isolation on the utilization of primary health services among older adults in China.

Methods: Data from the China Longitudinal Aging Social Survey (CLASS) conducted in 2018 were utilized. A binary logistic regression model was established, and propensity score matching (PSM) was employed for analysis.

Results: The results of the binary logistic regression showed that family isolation within social isolation had a significant negative impact on the utilization of primary health services for older adults. In contrast, there was no significant association between friend isolation, community isolation, and the utilization of primary health services. Furthermore, the PSM results, using three matching methods (nearest neighbor matching, radius matching, and kernel matching), confirmed that family isolation significantly reduced older adults’ utilization of primary health services, consistent with the baseline regression findings.

Conclusion: Reducing the occurrence of family isolation among older adults may be a cost-effective intervention measure. Efforts should be directed toward improving family support for older adults, promoting the utilization of primary health services, and strengthening disease prevention.
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1 Introduction

Globally, populations are aging at an unprecedented rate. World Health Organization statistics (1) project that by 2050, the proportion of individuals aged 60 and above will increase from 12 to 22%. This demographic transition presents considerable challenges for public health systems, notably in the wake of the COVID-19 pandemic. The shift indicates not only a growing demand for healthcare services but also underscores the social participation challenges faced by older adults, with social isolation being a particular concern.

Social isolation is characterized by individuals having poor-quality social relationships or a scarcity of social networks across various levels of interaction (2). With age, people may become increasingly detached from their social networks due to the loss of work roles and changes in physical health, resulting in a state of limited communication and positioning them at a heightened risk for social isolation (3, 4). Research has consistently shown that social isolation adversely affects older adults’ physical activity (3, 5), mental health (6, 7), cognitive function (8, 9), cardiovascular health (10, 11), nutritional status (12), and sleep patterns (13, 14), and can even elevate the risk of mortality (15, 16), significantly impairing their quality of life (17). The social distancing measures implemented in response to COVID-19 have further amplified concerns regarding social isolation and its detrimental health outcomes (18, 19).

Primary healthcare institutions serve as essential gatekeepers for the health of urban and rural populations, playing a pivotal role in disease prevention, health counseling and education, as well as in providing care and rehabilitation services. Social isolation, as a critical social determinant, can hinder older adults’ access to medical care by limiting their information sources, increasing the difficulty of obtaining practical support, and diminishing their sense of belonging within social roles (20–22). It is, therefore, imperative to examine the relationship between social isolation and the utilization of primary healthcare services to enhance service accessibility for older adults.

While existing research has investigated the link between social isolation and health service utilization, findings remain inconclusive. Some studies report that socially isolated older adults are less likely to use outpatient and home medical care services (23–25), whereas others suggest no correlation or even a positive association between social isolation and healthcare utilization (26–29). Additionally, most studies inadequately assess the dimensions of social isolation, often relying on single scales or metrics to evaluate social connections and interaction frequency (30), without specifically addressing the critical types of social isolation—family, friends, and community—particularly within the context of collectivist cultures like China’s.

Accordingly, this paper examines the informal social support network in Chinese society, investigating how family, friend, and community isolation among older adults influences their utilization of primary healthcare services. This approach aims to deepen our understanding of the issue, offer targeted interventions for social isolation across different dimensions, and more effectively facilitate early disease detection, treatment, and rehabilitation. At a broader level, it seeks to address the challenges of population aging and promote healthy aging more effectively.



2 Methods


2.1 Data source and sample selection

This study utilizes data from the China Longitudinal Aging Social Survey (CLASS) conducted in 2018. CLASS is a nationwide, ongoing, large-scale social survey project initiated and implemented by the Survey and Data Center of Renmin University of China. The survey employed a stratified multistage probability sampling method, encompassing 28 provinces, cities, and autonomous regions across the country, ensuring a highly representative sample of the target population: individuals aged 60 and above. The comprehensive questionnaire included various domains, including basic demographic characteristics, health status, socioeconomic status, social support, psychological well-being, and family information, fulfilling the research requirements of this study. The initial sample size of CLASS in 2018 was 11,419. After excluding samples with missing values, the final sample size consisted of 8,343 older adults.



2.2 Measurement


2.2.1 Utilization of primary health services

The dependent variable in this study is the utilization of primary health services among older adults. The questionnaire included a list of seven services: home care, home medical visits, rehabilitation training, rental of rehabilitation aids, physical examinations, establishment of health records, and attendance at health lectures. If older adults utilized any of these services, they were considered to utilize primary health services and were coded as 1. Otherwise, they were coded as 0.



2.2.2 Social isolation

The independent variable in this study is social isolation, encompassing family isolation, friend isolation, and community isolation. The Lubben Social Network Scale (LSNS-6) is utilized in its abbreviated form to measure the levels of family and friend isolation among older adults (31). Family isolation (Cronbach’s alpha = 0.819) is assessed through three questions: “(1) How many family members/relatives do you meet or contact at least once a month? (2) How many family members/relatives can you have meaningful conversations with regarding personal matters? (3) How many family members/relatives can provide assistance when needed?” Similarly, friend isolation (Cronbach’s alpha = 0.843) is evaluated using the same three questions, with friends as the reference instead of family members. Respondents select from the following options for each question: 0 (none), 1 (1 person), 2 (2 persons), 3 (3–4 persons), 4 (5–8 persons), and 5 (9 or more persons). If the total score for family or friend isolation falls below 6 (18), it is considered as to indicate the presence of family or friend isolation and is classified as 1. Conversely, a score of 6 or higher, indicates the absence of family or friend isolation and is coded as 0.

Community isolation is assessed through the following question: “In the past 3 months, have you participated in any of the following activities? Such as community security patrols, caregiving for other older adults, environmental hygiene protection, mediation of disputes, socializing with companions, providing voluntary services with specialized skills, assisting in the care of other people’s children, etc.” If respondents have not participated in any of the mentioned activities, it is considered to indicate the presence of community isolation and coded as 1. Conversely, participation in any of these activities is coded as 0, indicating the absence of community isolation among older adults.



2.2.3 Covariates

In this study, covariates were selected based on the Andersen Healthcare Utilization Model, considering three dimensions: predisposing characteristics, enabling resources, and health needs (32). The specific covariates are as follows: (1) Predisposing characteristics encompass age (>60 years), gender (male, female), education level (illiterate, primary school, middle school, high school, or above), marital status (married, unmarried/divorced/widowed), and household registration (rural, non-rural). (2) Enabling resources consist of income (logarithm of personal income in the past year), pension insurance (presence of at least one type of pension insurance, none), employment status (employed, unemployed), number of living children (continuous variable), and child caregiving support (1. almost daily, 2. at least once a week, 3. at least once a month, 4. a few times a year, and 5. almost never). (3) Health needs include chronic illness (presence of at least one chronic illness, none), self-rated health assessment (1. very unhealthy, 2. somewhat unhealthy, 3. average, 4. somewhat healthy, and 5. very healthy), and cognitive ability.

Cognitive ability is evaluated using the Mini-Mental State Examination (MMSE) Folstein et al. (33). The 2018 CLASS survey questionnaire incorporated items related to time orientation, place orientation, immediate memory, delayed memory, attention, and calculation. Scores on the MMSE range from 0 to 16, with lower scores indicating poorer cognitive function.




2.3 Statistical methods

The dependent variable in this study is the “utilization of primary health services,” which is represented as a binary dummy variable. Therefore, a binary logistic regression model is employed to examine the impact of social isolation on the usage of primary health services among older adults. The specific model is specified as follows:

[image: image]

Where Di = 1 indicates that older adult i utilizes primary health services, while Di = 0 indicates non-utilization. Xki represents the social isolation variables related to the k-th dimension that may affect the utilization of primary health services among older adults. Control represents the covariates, μ represents the random disturbance term, i denotes the individual-level observation, and α represents the estimated parameter values.

Social isolation, an outcome of various factors in older adults, may introduce endogeneity due to selection bias. In this study, a counterfactual framework is employed, and the propensity score matching (PSM) method is used to mitigate selection bias and confounding bias, as well as to robustly test the baseline regression results (34, 35). The PSM method reduces the multidimensionality of the compared groups to a one-dimensional propensity score and matches cases with similar scores using various matching algorithms. Under the assumptions of balance check and common support, the average treatment effect (ATT) for the treated group is calculated using the following expression:
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Where Xi = 1 indicates that older adult i is in a social isolation state, Xi = 0 indicates that older adult i is not in a social isolation state, y1i represents the utilization of primary health services for older adults in a social isolation state, and y0i represents the utilization of primary health services for older adults not in a social isolation state. ATTPSM represents the difference between the utilization of primary health services for older adults in a social isolation state, E(y1i|Xi = 1), and the utilization of primary health services for older adults not in a social isolation state, E(y0i|Xi = 1). All statistical analyses in this study were conducted using STATA 17.0.




3 Results


3.1 Characteristics of study participants

Table 1 displays the social isolation status of older adults. Among the 8,343 participants, 25.28% experienced family isolation, 36.65% experienced friend isolation, and 65.55% experienced community isolation. The risk of experiencing these isolations increased with a higher level of relationship distance. Importantly, in this study, the chi-square test was utilized and revealed significant differences only in family isolation (p < 0.001) between older adults who utilized primary healthcare services and those who did not.



TABLE 1 Statistical description of analysis samples created from CLASS 2018.
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Table 1 also presents the characteristics of older adults and their utilization of primary health services. Among the participants, 50.31% were male, 39.81% had completed primary education, and 70.38% were married. Approximately 76.41% had at least one chronic illness. The average age of the participants was 71.29 ± 7.29 years. The mean logarithm of income was 8.24 ± 1.44. They had an average of 2.55 ± 1.32 living children, with an average caregiving support score from children of 2.84 ± 1.42. The average self-rated health status was 3.36 ± 0.86, and the mean cognitive ability score was 13.46 ± 3.12. Furthermore, significant differences at the 0.1 level were found between older adults who utilized primary health services and those who did not, based on chi-square tests/t-tests. These differences pertained to age, gender, educational level, marital status, household registration, income, pension insurance, employment status, number of living children, caregiving support from children, chronic illness, self-rated health, and cognitive ability.



3.2 Impact of social isolation on the utilization of primary health services among older adults

In this study, the utilization of primary health services was considered as the dependent variable, while family isolation, friend isolation, and community isolation were treated as independent variables. Covariates with a significance level of p < 0.1 in the univariate analysis were included in the binary logistic regression model for further analysis. The results are presented in Table 2. Models 1–1 to 1–3 in the table, respectively, demonstrate the impact of family isolation, friend isolation, and community isolation on the utilization of primary health services among older adults. The results indicate that out of the three dimensions of social isolation, only family isolation significantly reduced the utilization of primary health services (OR = 0.855; 95% CI: 0.763 ~ 0.958; p < 0.01). However, there was no significant association observed between friend isolation, community isolation, and the utilization of primary health services.



TABLE 2 Regression coefficient and odds ratios (95% confidence intervals) of the impact of social isolation on the utilization of primary health services among older adults, CLASS 2018.
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The analysis of the impact of family isolation is reported in Table 2. Age, education level, income, pension insurance, number of surviving children, employment status, caregiving support from children, self-rated health, chronic illness, and cognitive function showed significant effects on the utilization of primary health services among older adults, with significance observed at the 0.1 level. It is noteworthy that higher education level (OR = 0.812; 95% CI: 0.765–0.862; p < 0.01), a greater number of surviving children (OR = 0.879; 95% CI: 0.842–0.917; p < 0.01), employment status (OR = 0.862; 95% CI: 0.758–0.981; p < 0.05), less caregiving support from children (OR = 0.934; 95% CI: 0.902–0.968; p < 0.01), and better cognitive ability (OR = 0.904; 95% CI: 0.889–0.919; p < 0.01) were identified as risk factors for older adults not utilizing primary health services.



3.3 Robustness check

Family isolation among older adults can be influenced by various factors, potentially introducing endogeneity issues due to sample selection bias. To address these concerns and ensure the robustness of the baseline regression results, this study incorporates a comprehensive set of covariates (34) in the research model and employs three matching methods: nearest neighbor matching (K = 1), radius matching (Cal = 0.01), and kernel matching.


3.3.1 Balance check

To ensure matching quality, we estimated propensity scores using a logit model, and conducted balance checks to assess the similarity of the treatment and control groups in key characteristics. Table 3 shows that the standard errors for all covariates decrease after matching, with absolute values below10%. Additionally, the t-test results show significant reductions in differences between the experimental and control groups, indicating a partial resolution of sample heterogeneity. Table 4 demonstrates a substantial decrease in Pseudo R2 values, implying a reduction in the explanatory power of matching variables for family isolation among older adults after matching. The post-matching data aligns more closely with the assumption of conditional randomness. Furthermore, the mean bias and med bias values are below 5%, indicating a high level of consistency in the matching characteristics. Figure 1 displays the density distribution of propensity values after kernel matching, demonstrating improved balance and matching results compared to the pre-matching distribution.



TABLE 3 The situation of error reduction before and after variable matching.
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TABLE 4 Test of matching balance values.
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FIGURE 1
 Kernel density distribution plot before and after kernel matching.




3.3.2 Common support test

Following matching, it is crucial to evaluate the distribution’s consistency and substantially reduced biases between the treatment and control groups, as well as determine the degree to which these groups are comparable. Figure 2 displays the distribution of propensity scores for both groups and illustrates the region of common support. The results reveal that approximately 99% of the matched samples fall within the region of common support, providing support for the assumption of common support. Only samples falling within the region of common support are utilized in the subsequent analysis.

[image: Figure 2]

FIGURE 2
 Test of common support.




3.3.3 Estimation of the impact of family isolation on the utilization of primary health services among older adults

Table 5 presents the average treatment effect on the treated (ATT) for family isolation, as obtained from the three matching methods: −0.036, −0.024, and − 0.026, respectively. All ATT values are statistically significant at the 0.05 level, implying a substantial reduction in the likelihood of older adults experiencing family isolation utilizing primary health services. These findings corroborate with the baseline regression results, solidifying the robustness of the study’s conclusions.



TABLE 5 The average treatment effect of propensity score matching among three matching methods.
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4 Discussion

This study used the 2018 CLASS data and employed statistical tools like binary logistic regression and (PSM). Building on the relational sequences of informal social support in China, the study investigated the influence of social isolation on the utilization of primary health services by older adults across the three dimensions of family isolation, friend isolation, and community isolation. This broadened our comprehension of the use of primary health services patterns with an aging population. Social isolation is an important public health concern, and the study distinguished between its dimensions, enhancing the systematic analysis of social isolation and contributing new micro-level data for examining its effect on the utilization of primary health services by older adults.

The study found that the occurrence rates of family isolation, friend isolation, and community isolation among older adults were 25.28, 36.65, and 65.55%, respectively, with family isolation exhibiting a comparatively lower occurrence rate. However, based on the Andersen model, the results revealed that only family isolation had a significant negative impact on the utilization of primary health services among older adults, while friend isolation and community isolation demonstrated no significant association with the utilization of primary health services.

Currently, consensus on the relationship between social isolation and health service utilization among older adults has not been achieved in existing literature. Some scholars argue for a negative correlation between social isolation and health service utilization (23, 25, 36), aligning with the results of this study regarding family isolation. Specifically, it has been observed that socially isolated older adults exhibit lower utilization of outpatient and primary care services, but a higher likelihood of future hospitalizations and emergency room visits (23, 37). These findings may be attributed to the crucial role of family in providing emotional and material support (38, 39), which effectively alleviates healthcare burdens faced by older adults (27, 38) and assists in the identification of healthcare needs, including preventive measures (38). Moreover, due to limitations in behavior and emotional well-being, socially isolated older adults may face challenges in effectively managing their own health (40). In the absence of informal support, there may be delays in receiving care, leading to reduced utilization of primary health services. Additionally, studies have confirmed that improving relationships with family members and relatives contributes to increased utilization of health services and preventive care among older adults, relieving psychological and financial pressures encountered in the healthcare process (24, 41). Conversely, socially isolated and lonely older adults encounter difficulties in social engagement, which hinders their access to actual support (21) and diminishes their sense of social role significance (22), ultimately leading to reduced utilization of health services by older adults (23, 42). Furthermore, social isolation has been associated with cognitive decline and a decreased likelihood of seeking help (43, 44). This could be due to communication challenges faced by socially isolated older adults in effectively interacting with healthcare professionals, leading them to seek assistance primarily from family members who are more knowledgeable about their health conditions. Consequently, when faced with primary healthcare issues, older adults may prefer seeking support from their families rather than relying on friends and community resources, as family members possess a better understanding of their health and can provide more convenient healthcare assistance.

Of course, there is ongoing debate among scholars regarding the relationship between social isolation and the utilization of health services among older adults. Some argue for a significant positive correlation (28, 29, 45–47), while others find no significant association (26, 37), which is somewhat inconsistent with the findings of this study. These discrepancies may be attributed to social isolation being recognized as a major public health concern (28, 46–49), leading older adults to seek health services support fulfill their social needs. and interact with healthcare providers. However, risk factors associated with social isolation, such as declining health and functional decline (45, 50–52), are common reasons for older adults to utilize health services (53–56). Some researchers have found that after adjusting for baseline demographic characteristics and pre-existing chronic conditions, social isolation is no longer significantly associated with most types of health service utilization (26, 45, 57), which is consistent with the findings of this study regarding friend isolation and community isolation. Additionally, there have been studies reporting a reversal in the relationship between social isolation and planned outpatient treatments (58, 59). It is worth considering that this study focuses on objective social isolation, which refer s to the actual lack of social connections rather than subjective perceptions of isolation (60), unlike previous studies that have predominantly focused on perceived isolation (28, 45, 46, 61). Additionally, it has been suggested that health service utilization should be differentiated between planned medical care and emergency medical care (23, 37), with the utilization examined in this study leaning more towards preventive planned care, while hospitalization and emergency services incline more towards emergency care. Therefore, differences in results among scholars may be stemming from distinctions between objective social isolation and subjective perceived isolation, as well as the differentiation of planned and emergency health service utilization.

Furthermore, our research findings revealed a significant correlation between lower levels of support from adult children and a decrease in the utilization of primary health services among older adults, thus partially supporting the hypothesis that family isolation contributes to a reduction in primary health service utilization (38, 39, 41). Surprisingly, having a larger number of living adult children was also identified as a risk factor for lower utilization of primary health services. This finding can be explained by the fact that having more adult children not only provides enhanced support in seeking medical care but also leads to heightened attention to the health status of older adults in their daily lives (62), resulting in a substitution effect on primary health service utilization (63, 64). However, our study also revealed a contrary finding that higher levels of cognitive ability were associated with lower utilization of primary health services, contradicting to our initial hypothesis (43, 44). This could be attributed to the fact that cognitive decline increases health risks (65, 66), thereby leading to higher utilization of primary health services among older adults.

Considering the detrimental effects of family isolation on older adults’ health and well-being, this study presents a suite of evidence-based strategies designed to alleviate its impact through comprehensive interventions and to offer effective support to older adults lacking family support. The proposed strategies include: Firstly, designing and implementing initiatives by policymakers and social service organizations to bolster older adults’ social engagement through community activities and interest groups, thereby enhancing their social connections and community integration. Secondly, enhancing family caregivers’ capabilities and motivation through targeted training and support services, thereby improving the quality of care for older adults. For those living alone or without family support, creating a volunteer network to facilitate regular home visits and companionship services could significantly diminish feelings of isolation and marginalization. Lastly, leveraging modern information technology, such as smart home systems and remote health monitoring, could help maintain older adults’ connections with the external world and bolster their independence.

This study offers valuable insights into how social isolation affects older adults’ use of primary health services, though it also presents certain limitations. Firstly, the reliance on self-reported questionnaires for data collection, while practical and efficient for broad data gathering, inherently carries biases due to memory recall, comprehension differences, and response inclinations, potentially compromising the data’s objectivity and accuracy. Consequently, the study’s conclusions should be considered in light of these potential biases in self-reporting. Future research could benefit from employing a mix of data collection methods, including qualitative interviews alongside quantitative data, to achieve a deeper, more nuanced understanding. Secondly, the data for this study was gathered before the COVID-19 pandemic, a period that significantly altered patterns of social isolation and health service use among the global older adults. The lockdown might have provided family members with more opportunities to be with older adults, possibly alleviating some aspects of social isolation. However, the pandemic’s stressors, mobility restrictions, and health anxieties could have intensified social isolation, adversely affecting their patterns of using primary health services. These specific contextual factors should be taken into account when interpreting this study’s findings, facilitating a more comprehensive grasp of the complex ways in which social isolation influences health service use among older adults. Future studies should aim to collect and analyze data during and post-COVID-19 pandemic to evaluate the pandemic’s lasting effects on social isolation among older adults and their use of primary health services. Lastly, the cross-sectional design of this study restricts our capacity to establish causal relationships between the variables. Since data in cross-sectional studies are captured at a single point in time, it remains uncertain whether family isolation directly results in decreased use of primary health services among older adults. Therefore, the study cannot conclusively state that family isolation is a direct cause for the reduced use of primary health services by older adults. To gain a clearer understanding of the causal links among these variables, future research should employ a longitudinal design, examining the causal dynamics over time through participant data tracking, thus providing a firmer scientific foundation for developing targeted interventions.



5 Conclusion

In conclusion, our study findings demonstrate a significant negative association between family isolation and primary health services utilization among older adults, while friend isolation and community isolation do not exhibit a significant relationship. This underscores the importance of addressing family isolation as a potentially cost-effective intervention to promote primary health service utilization and strengthen disease prevention efforts in this growing demographic.
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Background: Suicide rates among older adults individuals living alone in the community are comparatively high. The prevalence of suicidal ideation among older adults living alone in the community was assessed using the interpersonal-psychological theory of suicide and the broaden-and-build theory of positive affect.

Objectives: The research objectives of this study was examine to the prevalence of suicidal ideation among older adults living alone in the community. It was examined whether perceived burdensomeness mediated the relation between frailty and suicidal ideation, and whether positive emotions moderated either the indirect or direct effect of a mediation model.

Methods: The model was tested on 893 older adults people living alone in the community in Xintai City, China. An assessment of participants’ frailty, suicidal ideation, perceived burdensomeness, and positive emotions was conducted.

Results: The results demonstrated that perceived burdensomeness acted as a partly mediating factor in the relationship between frailty and suicidal ideation. In addition, the direct and indirect effects of the mediation model were moderated by positive emotions. When levels of positive emotion were high, fragility had a weaker effect on suicidal ideation, and perceived burdensomeness had a weaker effect on suicidal ideation.

Conclusion: Results emphasize that interventions aimed at improving positive emotions could have a protective effect on frail older people living alone in the community who are at risk of suicide.
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1 Introduction

Increasing population ageing is undoubtedly a huge challenge for both developed and developing countries (1). In the upcoming 25 years, China will become a “super senior society,” with 24.71% of the geriatric population (aged 65 and over), and a significant increase in the proportion of older adults living alone (2). Influenced by traditional Chinese culture, co-residence between the older adults and their children is a core component of the Chinese family aging model. However, with the increasingly obvious trend of family nucleation, the weakening of traditional family values as well as the fading of filial piety culture, the residence pattern of the older adults has also changed significantly, and the number and proportion of older adults living alone is rapidly increasing. Additionally, the proportion of older adults persons (65 years of age or older) who live alone grew from 6.1% in 2010 to 7.5% in 2019 and is expected to continue rising (3).

Unfortunately, a number of medical, psychological, and social issues are linked to older persons who live alone (4), such as feeling isolated (5), experience loss of function (6), socioeconomic disadvantage (7), and even a higher risk of suicide. Barraclough discovered that the prevalence of suicide among older adults was more strongly associated with living alone than with any other social variable (8). Other study had concluded that from 19 to 60% of older suicides lived alone at the time of death (9). Hu et al. (10) found the prevalence of suicidal ideation among older adults living alone to be 23.6%, much higher than the results of a meta-analysis of suicidal ideation among Chinese older adults by Dong et al. (11) which was 14.7%. Additionally, there is evidence indicating that a greater proportion of suicide completers reside alone as opposed to with their families (12).

The novel coronavirus infection (COVID-19) (13) has resulted in a reduction in social interactions and isolation due to its high transmissibility (14). The pandemic and associated physical distance measures weaken or even limit the possibilities for intimacy and affection with loved ones or friends (15), and the resulting reduction in social contact outside the home may result in the marginalization of older adults who live alone. During the pandemic, it is postulated that older adults who live alone may be at an increased risk of adverse health outcomes in comparison to those who live with others. This is attributed to a lack of direct support and access to basic health care, in addition to the reduced availability of routine services (16). It is probable that these factors will contribute to an elevated risk of suicide among older adults who reside alone. Given that suicidal ideation is the most significant predictor of suicide attempts and mortality in older adults, it is particularly important to address suicidal ideation among older adults living alone in China, especially in the context of COVID-19 pandemic.

Living alone usually leads to a variety of adverse physical and psychological changes that ultimately affect healthy aging and quality of life in older adults, one of the major adverse features of which is frailty (17). The term “frailty” has been employed in clinical contexts to describe a condition that commonly affects older individuals and is associated with impaired strength, endurance, and balance, along with heightened vulnerability to trauma and other forms of stress. It is also associated with an elevated risk for morbidity, disability, and mortality. The prevalence of frailty among individuals aged 65 and older is estimated to range from 10 to 25%, with the proportion increasing significantly with increasing age (18). The condition of living alone is frequently included as one of the criteria in a number of tools designed to assess social frailty or social aspects of frailty (19), and a study demonstrated that older adults with social frailty exhibited a heightened risk of developing physical frailty (20). The findings of a systematic review and meta-analysis indicated that older adults residing in their own homes in the community are significantly more prone to frailty in comparison to those who reside in other living arrangements (21). It has been demonstrated that frailty represents a significant risk factor for suicidal ideation among older adults (22). And some evidence has suggested frailty characteristics in older adults may lead to hastening the spiral of suicidal ideation (23). However, the underlying mechanism of the relationship between frailty and suicidal ideation has not yet been exhibited. Nevertheless, the underlying mechanism by which frailty is associated with suicidal ideation in older adults living alone remains unclear.

According to the development model of suicide trajectories, frailty as a somatic stressor (distal factor), its association with suicide may be mediated by further psychological stressors (proximal risk factors) (24). Previous studies found that the frailty in older adults with chronic diseases can lead to perceived burdensomeness, then developed into depression, frustration, etc., and even suicidal behavior (25), suggesting the potential effect of perceived burdensomeness in mediating physical risk factors and suicidal ideation. Perceived burdensomeness (PB) have been proposed by the Interpersonal-Psychological Theory of Suicide (26) as a proximal adequacy contributor to suicide ideation, especially in older adults. PB is a distorted perceptions that one is so incapable that one is a burden or liability to other people, and it became stronger with aging (26). These misconceptions can lead to shame, low self-esteem, and self-hatred, which can cause individuals to believe that their death is more valuable to those around them than their own survival (27). A previous study found that impairment in self-care and social functioning may be more strongly associated with perceived burden (28). Since older adults who live alone face more social isolations and self-care challenges, and frailty may impair their self-care functions, which can bring a greater sense of perceived burden. Therefore, it is reasonable to hypothesize that the association of frailty and suicidal ideation may be mediated by perceived burdensome in older adults living alone. However, the existence of positive buffering factors that may play a role in preventing the development of negative outcomes is suggested by the fact that not all frail older adults perceive distress and exhibit suicidal ideation. To reduce the risk of suicidal ideation, it is important to elucidate the mechanisms by which protective factors operate.

Positive emotions may be one of such protective factors. Positive emotions represent a psychological strength that can confer psychological adjustment, physical health, Fredrickson et al. (29). Based on the broaden and build theory of positive emotions, positive emotions help build psychological resources, support coping and problem-solving processes (30), and promote individuals’ rapid recovery from stress and enhance their ability to bounce back from adversity. Numerous studies found that positive emotions can buffer the relationship between stress-related risk factors and negative outcomes in general population, such as depressive disorder symptoms (31), and non-suicidal self-injury (32). The theory of socio-emotional selectivity proposes that the ability to regulate emotions increases with age as older adults give priority to emotional and relational goals (32). Gross and colleagues also proved that older adults experience fewer negative emotions than younger adults, increasing focus on the experience of positive emotions (33). Thus we hypothesize that the protective effect of positive emotions may be more pronounced in older adults who live alone, and it could moderate the relationship between frailty (somatic stressor), perceived burdensomeness (psychological stressors) and suicidal ideation.

Taken together, frailty, perceived burdensome and positive emotions all play an important role in the endorsement of suicidal ideation, but the possible influence of these mechanisms on suicidal ideation among older adults living alone in the community is not clear. The present study aimed at a mediating role model with moderating effects (see Figure 1), which examines the direct relationship between frailty and suicidal ideation as well as the mediating and moderating role of perceived burdensomeness and positive emotions. The hypotheses are as follows: frailty may develop into suicidal ideation either directly (H3) or through the mediating role of perceived burdensomeness (H1, H2), and the hypothetical paths can be moderated by positive emotions (H4, H5, H6).

[image: Figure 1]

FIGURE 1
 Conceptual model.




2 Methods and material


2.1 Participants

A cluster sampling method was used to collect data in this study from September 2021 to March 2022 in Xintai City, Shandong Province, China. The method of cluster random sampling was adopted in this study,12 of the 22 communities of Xintai City were randomly selected according to the estimated sample size and the number of older adults living alone in each community, and all the older adults in the 12 communities meeting the following criteria were included in this study: (1) aged ≥60 years, (2) living in the target communities during the investigation and for the duration of at least 1 year, (3) capable of verbal communication, and (4) willingness to participate and signing of a declaration of agreement. The exclusion criteria were: (1) severe hearing impairment that could impair communication (with others), (2) a diagnosis of “dementia” or severe cognitive difficulty as indicated by a Mini-Mental State Examination (MMSE) score ≤ 9 (34), (3) receiving a psychotherapy in the past 3 months, (4) with an active or terminal illness.

Interviews were completed in the resident’s apartment or community senior centers, and lasted approximately 1 h. Investigators had to check the quality of the questionnaires and collect them after the interview.

A priori analysis was conducted with the equation (N = Uα2 P (1-P)/d2) to determine the required sample size. According to the existing literature, the prevalence of suicide ideation among the Chinese community older adults is about 23.6% (35), thus we assumed the P to be 0.167. We assumed the significance level (α) to be 0.05, the allowed level of error (d) to be 1/5. The results indicated that a minimum number of 311 participants would produce the desired power. Considering the 20% failure/attrition rate, the sample size should not be less than 389 people. In addition, one of the central hypotheses of this study is the mediating role of perceived burdensomeness in the relationship between frailty and suicidal ideation. Referring to the “MedPower” procedure recommended by Kenny for the estimation of sample size and test efficacy of the mediating effect, assuming that the standardized set path coefficients (Beta) of the mediating effect’s first segment (frailty→perceived burdensomeness) and its second segment (perceived burdensomeness →suicidal ideation) are both 0.2, then the mediating effect is 0.04 at the standardized path coefficient (Beta) of the direct effect’s path (frailty→suicidal ideation). Assuming that the Standardised Path Coefficients (Beta) for both the pre (frailty → perceived burdensomeness) and post (perceived burdensomeness → suicidal ideation) mediating effect paths and the direct effect path (frailty → suicidal ideation) are both 0.2, the mediating effect size would be 0.2*0.2 = 0.04, at which point at α = 0.05, with a desired efficacy value (power = 0.8), the expected sample size would be 250 individuals. Considering the 20 per percentcent dropout rate, the sample size should be no less than 313. In this study, a total of 968 older adults who met the inclusion criteria were contacted, with 925 agreeing to participate and 43 declining to participate. Of those who agreed, 18 failed to complete the questionnaire, and 14 were excluded because their missing data was more than 15%. Finally, 893 older adults were enrolled, with a response rate of 92.3%.



2.2 Research objectives

The primary research aims were to explore the relationship between vulnerability and suicidal ideation in older people living alone and to explore the mediating moderating role of perceived sense of burden and positive emotions. The secondary research objectives were to explore the current status of frailty and the current status of suicidal ideation in older patients living alone.



2.3 Variables and measures


2.3.1 Frailty

This study used the Chinese version of Edmonton Frail Scale (EFS) to assess the frailty of subjects, which includes nine dimensions: cognition, health status, independent living, social support, medication, nutritional status, mood, urinary incontinence and mobility, with 11 items. The total score of the scale was 0–17. Finally, according to the needs of the study, the frailty was divided into non-frailty group (≤5) and frailty group (>5) according to dichotomous classification, and into non-frailty group (≤5), mild frailty group (6-7), moderate frailty group (8-9) and severe frailty group (≥10) according to multiple classification (36). The scale has been shown to have high levels of validity and reliability among Chinese older adults living in community (37). The Cronbach coefficient for this study was 0.753.



2.3.2 Perceived burdensomeness

The Interpersonal Needs Questionnaire (INQ)-burdensomeness subscale was used to assess participants’ perceived burdensomeness, INQ is a 15-item scale developed by Van Orden et al. (38) based on the interpersonal theory of suicide. The scale had good validity and reliability among Chinese (39). The Cronbach coefficient for this study was 0.921.



2.3.3 Positive emotions

The Positive and Negative Affect Scale (PANAS) was used to measure participants’ positive emotions. PANAS was developed by Watson et al. in 1988 to assess respondents’ emotions in the last 1–2 weeks, and is the most widely used scale for measuring emotions (40). The English version was translated into Chinese by Huang Li et al. in 2003 (41). The scale consists of 10 items each of positive and negative emotions, each of which is scored from 1 to 5, representing “almost none,” “less,” “moderate,” “more,” and “more,” Each item is scored from 1 to 5, representing “almost none,” “less,” “moderate,” “more,” and “extremely.” The Cronbach coefficient for this study was 0.919.



2.3.4 Suicidal ideation (SI)

Participants’ suicidal ideation in the past week was assessed using the Beck Suicidal Ideation Chinese Version Inventory (BSI-CV). The scale consists of 19 items, with the first 5 items being screening items. Questions 6–19 should only be asked if the answer to item 4 (active suicidal thoughts) and item 5 (passive suicidal thoughts) is yes. Each item was given a score ranging from 0 to 2, and the total score ranged from 0 to 38. The higher the score, the stronger the suicidal ideation (42). The scale has been shown to have a high degree of validity and reliability among older adults in China (43). The Cronbach coefficient for this study was 0.942.



2.3.5 Sociodemographic covariates

Sociodemographic covariates included age, gender, marital status, education, self-rated financial status, family visit frequency, and history of attempted suicide.



2.3.6 Physical and mental health covariates

Physical and mental health covariates included comorbidities, depression, and cognitive function, as measured by the Medical Disorders (MD) scale, PHQ-9, and MMSE.


2.3.6.1 Comorbidities

The quantity of chronic diseases was evaluated using the Chronic Disease Quantity Questionnaire (44), which lists twelve common chronic diseases in the older adults: diabetes, hypertension, osteoarthritis, liver disease, kidney disease, cancer, congestive heart failure, chronic obstructive pulmonary disease, heart attack, gastrointestinal disease, hearing impairment, and eye disease, and requires the older adults to answer whether they have one or more of these diseases, and records the number of diseases in the older adults.



2.3.6.2 Depression

The Patient Health Questionnaire (PHQ-9) served to measure symptoms of depression. There were nine items, and each item was scored from 0 to 3, and the total score was 27. The higher the score, the more severe the depression symptoms. The scale is widely available and proven to show great validity and reliability among older adults (45). The Cronbach coefficient for this study was 0.946.



2.3.6.3 Cognitive function

Cognitive functioning was evaluted using a Mini-Mental State Examination (MMSE), with 30 terms and five aspects including orientation, registration, attention and calculation, memory and language ability. One point is given for each correct answer. Overall score ranges from 0 to 30, with higher scores representing greater cognition function, scores ≤24 indicating impaired cognitive function in older adults, and scores≤9 indicating severely impaired cognitive function (46). The scale is widely available and proven to show great validity and reliability among older adults (47). The Cronbach coefficient for this study was 0.789.





2.4 Statistical analysis

Descriptive statistics, independent samples t-tests, chi-squared tests, and one-way analysis of variance (ANOVA) were used to describe the sociodemographic characteristics and to compare the distribution of suicidal ideation, respectively. Pearson correlation analyses were used to reflect correlations between the core variables (frailty, perceived burdensomeness, suicidal ideation, and positive emotions). Next, the PROCESS 4.0 macro program plug-in developed by Hayes et al. was used to conduct the mediation model and moderated mediation model analyses (48). The bias-corrected 95% confidence interval (CI) was calculated using 5,000 bootstrapping resamples. Model 4 was used to examine whether the association between frailty and suicidal ideation was mediated by perceived burdensomeness and Model 59 explored the moderated mediation effect, which is whether positive emotions moderated the direct and indirect effects of frailty on suicidal ideation (49). In addition, all models were controlled for covariates (gender, self-rated financial status, children visit frequency, history of attempted suicide, the total number of chronic illnesses, depression, and cognitive function) and the study variables were standardized. In addition, the simple slopes graphs was also shown by using the interactive utility tool (50). All analysis was carried out with SPSS 26.0 software (IBM, Armonk, NY, USA) and R 4.2.0, and a two-tailed p-value of [image: image] 0.05 was defined as being statistically significant.




3 Results


3.1 Basic characteristics

The sociodemographic characteristics were shown in Table 1. A total of 893 older adults living alone in the community participated in the study. There were 435(48.7%) females and 458 (51.3%) males. The mean age was 74.98 (SD = 6.71), with an age range of 64 to 90 years old. The mean of time spent living alone was 5.85(SD = 3.09), the mean of number of chronic diseases was 1.92(SD = 1.54), and the mean of cognitive function was 26.38(SD = 3.89), most older adults living alone in the community reported primary school education or under (56.4%), a fair financial status (52.4%), being widowed (62.8%), and been visited by children once per 1–3 month (51.8%) and Table 1 showed the univariate analysis of suicidal ideation for all respondents in demographic factors. By comparison using independent-samples t-test and chi-square tests, the differences were found to group respondents’ gender, the number of chronic diseases, cognitive function, self-rated financial status, children visit frequency, history of attempted suicide, and depression.



TABLE 1 Sociodemographic characteristics and the distribution of suicidal ideation (n = 893).
[image: Table1]



3.2 Bivariate analyses

Table 2 showed the means, SD, and correlations of the main variables. The results showed that suicidal ideation was positively related to frailty (r = 0.490, p < 0.01) and perceived burdensomeness (r = 0.444, p < 0.01), and negatively related to positive emotions (r = −0.455, p < 0.01). Besides, positive emotions were negatively associated with frailty (r = −0.265, p < 0.01) and perceived burdensomeness (r = −0.251, p < 0.01). In addition, frailty was positively associated with perceived burdensomeness (r = 0.536, p < 0.01).



TABLE 2 Bivariate correlation among frailty, suicidal ideation, perceived burdensomeness and positive emotions (n = 893).
[image: Table2]



3.3 Mediation analyses

As shown in Table 3, mediation results indicated that the overall effect (path C) of frailty on suicide ideation was significant. (B = 0.295, p < 0.001). The significant coefficient of path a (B = 0.444, p < 0.001) and path b (B = 0.200, p < 0.001) indicated positive associations of frailty on perceived burdensomeness and perceived burdensomeness on suicidal ideation. Besides, the indirect effect of frailty on suicidal ideation (path a * b) was statistically significant [B = 0.089, 95%CI = 0.016, 0.121]. In addition, the direct effect of frailty on suicidal ideation (path c’ = 0.206, p < 0.001) was also significant, indicating that perceived burdensomeness partially mediated the relationship between frailty and suicidal ideation.



TABLE 3 Mediation analysis (n = 893).
[image: Table3]



3.4 Moderated mediation analyses

Table 4 shows the outcomes of the moderated mediation analysis. The results showed that positive emotions moderated the direct effect (frailty-suicidal ideation) [B = −0.113, 95% CI: −0.160, −0.066], and the indirect effect of frailty on suicidal ideation through perceived burdensomeness-suicidal ideation [B = −0.152, 95% CI: −0.202, −0.102]. However, positive emotions did not play a moderating role in the path a (frailty-perceived burdensomeness) of the mediation model [B = −0.034, 95% CI: −0.082, −0.013]. The final moderating model is shown in Figure 2.



TABLE 4 Moderated mediation analysis (n = 893).
[image: Table4]

[image: Figure 2]

FIGURE 2
 The final moderated mediation model.


The conditional effect of frailty on suicidal ideation through burdensome at different levels of positive affect was analyzed to further test the moderating effect. As shown in Figure 3, positive emotions is divided into very low (the mean minus two SD), low (the mean minus one SD), medium (the mean), high (the mean plus one SD), and very high (the mean plus two SD). Figure 3a depicts the effect of frailty on suicidal ideation has been moderated by different levels of positive emotions, and specifically, a higher level of positive emotions predicted a weaker effect of frailty on suicidal ideation. Similarly, Figure 3b depicts that a higher level of positive emotions predicted a weaker effect of burdensome on suicidal ideation.

[image: Figure 3]

FIGURE 3
 (A) Frailty and suicidal ideation, (B) Perceived burdensomeness and suicidal ideation.





4 Discussion

The negative impact of frailty on suicidal ideation is increasingly supported by empirical evidence. However, the mechanisms underlying this association remain largely unexplored, especially among community-dwelling older adults. The present study found that frailty was significantly and positively associated with suicidal ideation and perceived burdensomeness could mediate the relationship. Furthermore, positive emotions significantly moderated the mediating role of perceived burdensomeness. These results support our hypothesis.

There is a limited amount of knowledge about the prevalence of suicidal ideation among older adults who live alone. In the present study, the prevalence of suicidal ideation among the older adults living alone in the community was 15.57% (139/893), which was significantly higher than the prevalence of community-dwelling older adults in Beijing (2.3%) (51), and that reported in a recent meta-analysis for general Chinese older adults[11.5% (range 2.2 to 21.5%)] (11). The prevalence of suicidal ideation is also higher in this study than in the Korean National Health and Nutrition Examination Survey [10.0% (123/1234)] for people aged 65 years and older (52). Thus, more attention should be paid to the prevalence of suicidal ideation among Chinese older adults living alone, which may be higher.

The prevalence of frailty among the older adults living alone was 50.73% in the study, higher than that of a study on the frailty of older adults people living alone in the Japanese community (male: 38.1%; female: 16.8%) (53). Consistent with findings from previous studies in a population of U.S. veterans aged 65 years or older (54) and older adults living in the community with major depressive disorder (55), the present study also found that frailty is a risk factor for suicidal ideation among Chinese older adults who live alone. Frailty reduces the ability of self-care and participating in social activities, thus may exacerbates the social isolation and loneliness that result from living alone, placing individuals at high risk for suicide.

Previous studies have shown that perceived burdensomeness is a strong and solid predictor in the development of suicidal ideation (55), especially in older populations, over risk variables such as depression (56). The present study confirmed that, i.e., perceived burdensomeness partially mediates the association between frailty and suicidal ideation, suggesting the importance of perceived burdensomeness in predicting suicidal ideation in frail older adults living alone. Furthermore, the mediating effect of perceived burdensomeness was still significant when controlling for depressive symptoms, suggesting a strong effect of burdensomeness on suicidal ideation. The studies regarding perceived burdensomeness in older adults have primarily included older adults experiencing dysfunction or physical illness (26). Some studies have found that perceived burdensomeness is significantly associated with suicidal ideation among older adults with life-limiting illnesses (57). As the interpersonal theory of suicide suggests, many older adults are more likely to experience feelings of burden as they age (26), and perceived feelings of burden may be particularly relevant to older adults (56). Specifically, many older adults experience a sense of distress as they begin to need more care from family members or friends, and the increased need for assistance from others may derive from a medical problem or loss of a job, resulting in an individual’s need for (and not generating) financial support or physical care. Receiving help may make some older adults feel like a burden to others (58). In such cases, some older persons may perceive themselves as a burden and may consider this state to be steadfast and permanent, leading to the consideration of suicide and death as a solution to the problem of ongoing burden (26). And the relationship between perceived burdensomeness and suicidal ideation caused by social, interpersonal and physical constraints may be a mutually enhancing process of decline in old age, increasing the sense of perceived burdensomeness among the older adults, hastening the spiral of suicidal ideation (54).

Therefore, older persons living alone, especially those with physical limitations such as frailty, deserve more physical care and more comprehensive psychological support. When diagnosing frail older adults, perceived burdensomeness can be evaluated firstly to predict the possibility of suicide risk by clinicians, and may help older adults to avoid the potential stigma of discussing suicide and increase engagement with clinical services (59). In addition, frailty and other medical comorbidities can be a valuable tool for clinicians in the identification and intervention of potential suicidal ideation, which may not normally be a topic of discussion, helping frail older adults at this critical time of mental pain and stress (55).

Additionally, the study found that positive emotions mitigated the impact of frailty on suicidal ideation directly, or through the path of perceived burdensomeness to suicidal ideation. This result was found to agree with a previous research conducted in a rural sexual minority group, which found that high levels of positive emotions weakened the pathway between perceived burdensomeness and suicidal ideation (60). An experimental study conducted in a student population also concluded that frustrated interpersonal needs, especially perceived burdensomeness, deplete the individual’s desire to continue living before suicidal ideation ensues, whereas positive emotions enhance enthusiasm for life and therefore resist suicidal ideation in the face of interpersonal adversity (61). This result can be explained by the broaden-and-build theory of positive affect, which implied that positive emotions can help broaden cognitive attention to potential coping resources, and thus to foster positive psychological adjustment (62). Positive emotions are also a source of resilience, which in turn promotes further positive emotions (63). A number of lines of evidence are in favor of the view that positive emotions and resilience are mutually reinforcing (64). On this basis, resilience may be used as a moderating variable to reduce or eliminate the correlation between risk (such as frailty and perceived burdensomeness) and suicide (65). Therefore, it is necessary to strengthen policy interventions in the areas of positive emotions in older adults, and enhancing positive emotional experiences in older adults is important to promote a sense of meaning in their lives.

There are some limitations to this study. First, the generalizability should be treated cautiously because Sample size was constrained, with participants from only one city in mainland China. Future studies may include older adults living alone from different regions or cultural backgrounds for confirmation of the results of this study. Second, this study depended on self-reported questionnaire data, therefore, recall bias and report bias was possible. Third, the present study was a cross-sectional study and failed to identify a possible causal link between frailty and suicide. Future studies could use a longitudinal study design to explore the relationship between the pair.

In our findings, the multiple moderating effects of positive emotions provide the feasibility of implementing a positive emotion intervention among older adults living alone in the community. Considering that most Chinese community healthcare facilities lack professional psychological counselors, nurses are more accessible to the older adults living alone and can be trained through psychological intervention techniques for them as a complement to psychological care in the daily care of the older adults living alone in the future study. By improving the quality of nurses’ psychological care competencies, it is expected to reduce the influence of risk predictors on suicidal ideation in older individuals living alone in the community. It is also necessary to maintain a sense of normalcy and rejuvenation in order to encourage the positive emotions of older adults to function and to promote “active and productive aging.” In addition, because perceived burdensomeness mediates the relationship between frailty and suicidal ideation, perceived burdensomeness can be assessed for frail older adults to predict the likelihood of suicidal risk in future clinical practice.



5 Conclusion

To summarize, our data indicate that frailty was related to suicidal ideation, and perceived burdensomeness practically mediated this association. This result supports the interpersonal-psychological theory of suicide in older adults living alone. In addition, the finding of positive emotions moderated the relationship among frailty, burdensomeness, and suicidal ideation in this study, supports the broaden-and-build theory of positive affect, and contributes to developing tailored suicide prevention strategies by enhancing positive emotions for older adults living alone. In the future, more research in this field may wish to explore positive psychological interventions. (e.g., positive emotions as a target for intervention) to enhance the emotional threshold of older adults living alone in the community and reduce suicidal ideation.
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Background: States of exclusion from social relations (ESR) refers to severe social isolation in older age that is not always typified by increased loneliness. Relevant deficiencies in the social network of older persons may be gendered and associated with personality and socioeconomic barriers, with direct implications for older persons’ welfare. Although the contribution of personality traits and socioeconomic barriers in shaping ESR states in older age are often debated, empirical evidence that addresses their unique contribution is limited. Therefore, the aim of this study was to examine the gender-stratified associations of situational (e.g., marital status, socioeconomic conditions) and dispositional factors (i.e., personality traits) with ESR states and loneliness in older age.

Methods: A cross-sectional and gender-stratified secondary analysis of a sample (N = 36,814) from the Survey on Health, Aging, and Retirement in Europe was conducted using logistic regression models.

Results: The probability of ESR was higher among older men. Certain situational factors (e.g., widowed, never married) significantly increased the probabilities of ESR for both genders, while other (e.g., divorce) had a gender-specific significance. Less extraversion among older women and less conscientiousness among older men was associated with an increased probability of ESR in later life. Within ESR states, older men living alone and older women who are less extraverted were more at-risk of loneliness.

Conclusion: Situational factors are more predictive of ESR states than personality traits, yet a gendered perspective is needed when assessing the risk factors of ESR and loneliness in later life.
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1 Introduction

Loneliness and social isolation in older age are societal challenges and major public health concerns that challenge the cohesion of modern societies (1, 2). While loneliness and social isolation are often conflated in public discourses (3), these constructs describe related, yet distinct, aspects of relational deficits in older age. Loneliness is defined as the subjective perception of social isolation, stemming from having fewer social relations than desired, or from an unfulfilled intimacy with established social relations (4, 5). Discordantly, social isolation refers to objective shortages in functional (e.g., receiving support) and structural (e.g., in social network size) aspects that can typify the social network of older persons (6).

Loneliness and social isolation are constructs that are weakly to moderately correlated in quantitative studies (7), often explained from the thesis that some socially isolated older person may not feel lonely, while others may feel lonely “in the crowd” (4). Relevant studies (8, 9) showcase dissimilar levels of psychological distress among older persons who are challenged by different conjunctions of social isolation and loneliness (i.e., lonely and socially isolated; lonely but not socially isolated; not lonely but socially isolated). For example, Menec et al. (8) analyzed data from the Canadian Longitudinal Study of Aging (CLSA) and found that older persons who are socially isolated and lonely are more psychologically distressed than those who are socially isolated but not lonely; while older persons who are lonely but not socially isolated are more psychologically distressed than those who are socially isolated but not lonely. Most older people are neither socially isolated nor lonely and as a group tend to have the lowest levels of psychological distress.

Exclusion from social relations (ESR) is a more recent and kindred concept to social isolation, defined as a state of being socially and emotionally disconnected from meaningful relationships and social opportunities (10). It has been argued, however, that scoring zero in some objective measure of social network size constitutes a distinct ESR state that is qualitatively different from that of having a very small network size (11–13). Pavlidis et al. (14) used this concept to argue that ESR in older age refers to social isolation at the extreme, even when these exclusionary states are not always perceived negatively by the older “network-less” persons themselves. Therefore, ESR states may not always have negative consequences for the wellbeing of older persons. Accordingly, Pavlidis et al. (14) found that more than half of older persons in ESR states (i.e., those who do not have someone to talk about important issues with, or any other person who is important for them for any other reason) are moderately to highly satisfied with their solitary state. In the same study, older persons who are content with being in ESR states report high levels of quality of life (QoL), showing no statistically significant differences in this respect with older persons who are embedded in a social network and are satisfied with their social relations.

These findings could be explained through the lens of positive solitude, which refers to the positive aspects of solitary states, where individuals may volitionally choose to spend time alone (15). For example, Toyoshima and Sato (16) found that among older persons who frequently spent time alone, having little social interaction does not decrease their subjective wellbeing but correlates with positive affect. Lay et al. (17) argued that individuals who desire solitude felt less lonely in their study, and older persons classified as solitude-seekers reported no decrease in positive affect even when they were more likely to spend more time in locations conducive to solitude (e.g., at home). While these paradoxical findings may refer to momentary experiences of solitude, they do contradict the widely held assumption of a universal and innate need for social connectedness (18). Yet, an inclination to solitude has been often attributed to dispositional factors such personality traits that predispose individuals to willingly be more socially withdrawn across their lifespan (19, 20). Personality traits are patterns of thoughts, feelings, and behaviors that remain relatively stable across the life course (21). A widely used taxonomy is that of the Big Five personality traits (21), which includes extraversion (describing how energetic, outgoing, and confident a person is), agreeableness (reflecting friendliness, compassion, and a willingness to help), conscientiousness (reflecting one’s desire to be careful and diligent), openness (reflecting the tendency to try new things), and neuroticism (characterized by a tendency to worry, to be temperamental, and to be prone to experiencing negative emotions).

Accordingly, Buecker et al. (22) through meta-analyses found that higher extraversion, agreeableness, conscientiousness, and openness to experience are negatively related with loneliness, whereas higher neuroticism is positively related with loneliness. However, these associations may not be uniformly evident across all age groups; Butkovic et al. (23) found that agreeableness and conscientiousness may be more strongly related to loneliness among older adults than among adolescents. In terms of ESR in older age and its association with personality traits, the evidence is mixed. Litwin and Levinsky (24) found a positive but weak association between extraversion, openness, and agreeableness with the network size of older Europeans. However, Schutter et al. (20) found that the Big Five personality traits are associated with loneliness but not with social network size among older people.

Besides personality, various situational factors may constitute, or even bring older persons to ESR states. Hooker and McAdams (25) argued that (p. 296) “personality is arguably the driving force behind all antecedents of successful aging, except of course the structural ones.” Personality traits may shape older persons’ coping behaviors when challenged by significant life events or exclusionary states, but one can hardly argue against in terms of ESR and loneliness, the social context shapes a frame of restrictions when it comes to coping. This tension between dispositional and situational factors, however, and their contribution to ESR and loneliness in older age has been rarely discussed or empirically examined. De Jong-Gierveld (26) argued that loneliness stems from the subjective evaluation of relational deficits and therefore maybe be conceptually distant to situational factors of ESR in older age. Still, over three decades or research indicates that partner status (e.g., being widowed, divorced, or never married), certain living arrangements (e.g., living alone), and ill health (both physical and mental) are situational factors that are associated with loneliness (20, 24, 27–29). Similarly, an increased engagement with the community and other social activities may help older persons in ESR states to compensate relational deficits in their immediate social network, and by that to feel less lonely (30–32). Yet, there is evidence that older persons living alone and rarely visited by friends and family have a 77% increased mortality risk (33).

While situational factors in older age may shape ESR states and co-exist with feelings of loneliness, there are gender differences in the distribution of the relevant risks. Older women are more likely than older men to report network growth in older age (34) and more willing to participate in social activities (35). Yet, older women are more likely than older men to be widowed (49) and experience more difficulties in re-partnering after a divorce, relationship dissolvement, or widowhood (36, 37). Schutter et al. (20) also found gender differences in in the associations between personality traits and loneliness, as higher neuroticism and lower extraversion was associated with loneliness among older women but not among older men. This is hardly surprising, since there is a gendered differentiation on neuroticism and agreeableness across the lifespan, with women scoring higher than men in both personality traits (38).

Adding to the limited research that examines public health concerns at the crossroads of ESR and loneliness in older age (8, 9, 12), the aim of this study was to examine the associations of dispositional and situational factors with ESR states that are typified (or not) by loneliness (i.e., ESR and lonely, ESR and not lonely, not ESR but lonely; see Figure 1). The unique contribution of the study lies in the empirical analysis of ESR states in older age within the framework of the wide and lasting debate on the structure-versus-agency contributions to this vulnerability. Based on previous research (11, 14), ESR is conceptualized in this study as social isolation at the extreme, namely not having someone to talk to about important issues, or any other person who is important for any other reason. Socialization in “third places,” namely those interactions in activities outside the home or work (e.g., church, clubs, organizations), was defined in this study as social participation (39). It was hypothesized that over and above social participation, as well as physical and mental health:

I. There are gender differences in the associations of situational factors and personality traits with the probability of being in objective ESR states in older age.

II. Higher neuroticism and lower extraversion in women, and lower agreeableness in both genders will be associated with higher levels of loneliness among older persons that are challenged by ESR states.

[image: Figure 1]

FIGURE 1
 States of exclusion from social relations (ESR) in older age based on measures of social isolation and loneliness. ESR, states of exclusion from social relations, namely scoring zero in network size; lonely are those who feel lonely sometimes or all the time, not lonely those who never felt lonely.




2 Materials and methods


2.1 Data

A pooled sample from three waves of the Survey on Health, Aging and Retirement in Europe (SHARE) was used (40). The Big Five personality traits inventory was administered for the first time during the seventh wave of SHARE (collected in 2017). The fourth and the sixth waves (collected in 2011 and 2015, respectively) and the eighth wave of SHARE (collected in 2020) have a detailed module inquiring into older persons’ social networks. However, the eighth wave of the SHARE study was not included in this study, since the probably of the data reflecting restrictions in the sociability of older persons posed by the COVID-19 pandemic was significant. For those who participated in both the fourth and the sixth waves of SHARE, data were extracted only from the fourth wave, so no participant was represented twice in the sample. Approximately 54% of the sample came from the fourth wave, and 46% came from the sixth wave.

The sample was restricted to non-institutionalized participants who completed all information (no missing values) about depressive symptoms, loneliness, social networks, and social participation, who were administered the Big Five personality traits inventory in the seventh wave or the eight wave of SHARE, and who responded to the social network modules in private (N = 36,814). The respondents originated from Israel and 18 European countries, namely Austria, Germany, Sweden, Spain, Italy, France, Denmark, Greece, Switzerland, Belgium, the Czech Republic, Poland, Luxembourg, Hungary, Portugal, Slovenia, Estonia, and Croatia. The sample consisted of 42.8% male and 57.2% female respondents. Information about the SHARE survey procedures (e.g., sampling methods, data collection methods, response rates) and its ethics approval can be found in Bergmann et al. (41) and on the official website of the survey.1 The demographics of the pooled sample in whole and disaggregated by gender are presented in Table 1.



TABLE 1 Descriptive analyses of demographics, EURO-D, R-UCLA scores, as well as health and social network size variables.
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2.2 Measures


2.2.1 States of exclusion from social relations (ESR)

The operationalization of ESR states was based on the name generating inventory used in SHARE. Participants in SHARE were asked “Over the last 12 months, who are the people with whom you most often discussed important things? These people may include your family members, friends, neighbors, or other acquaintances,” with the instruction to name up to six persons. In addition, respondents were given the opportunity to list an additional person that was important for them for any other reason (40). According to previous research (11, 14), participants who did not report any person in this inventory were coded as being in an objective ESR state. Participants who reported one person or more in their network were coded as being embedded in a social network (and hence were not in an ESR state).



2.2.2 Loneliness

Loneliness was measured in SHARE using the short version of the Revised University of California at Los Angeles Loneliness scale (R-UCLA; (42)). The scale consists of three items asking about loneliness indirectly, namely about the frequency of feeling a lack of companionship, being left out, and isolation from others, with three available responses: hardly ever or never, some of the time, and often. The final score is a summation of the three items and has possible values between 3 and 9 (40), with higher values indicating higher levels of loneliness. The Cronbach’s α for the loneliness scale in wave four was a = 0.782 and in the sixth wave a = 0.751, whereas in the aggregated sample it was a = 0.747. Similarly to previous research (27), the loneliness scores in the 7–9 range were limited in this sample, and therefore, loneliness was divided into two categories; not lonely (score = 3) and lonely (score range: 4–9).



2.2.3 Social participation

Participants in the SHARE study were asked whether they have done voluntary or charity work; attended an educational or training course; gone to a sport, social, or other kind of club; and whether they took part in a political or community-related organization. They were also asked about the participation frequency in these activities on a Likert scale, with the possible responses of “almost every day,” “almost every week,” “almost every month,” and “less often.” For this study, participants’ responses were reversed scored and summed, so that higher frequency scores represented more social participation (range: 0–16). For participants who reported not taking part in an activity, the value of zero was assigned as the frequency. Since the social participation index reflected a breadth of activities that may not co-exist (i.e., one may participate in volunteering but not in political or community organizations), no Cronbach alpha was calculated for this measure.



2.2.4 Depressive symptoms

The EURO-D 12-item scale was used to assess the existence of depressive symptoms. The scale uses 12 binary yes/no response items inquiring about the presence of depressive symptoms, with a total score between 0 and 12. These items cover depression, pessimism, suicidality, guilt, sleep, interest, irritability, appetite, fatigue, concentration, enjoyment, and tearfulness during the last month. Higher scores in this scale indicate more depressive symptoms (40). Because the EURO-D reflects a breadth of depressive symptoms that may not co-exist, no Cronbach alpha was calculated.



2.2.5 Personality traits

The Big Five personality traits were measured in SHARE using the 10-item version of the Big Five Inventory (BFI-10) introduced by Rammstedt and John (43). The BFI-10 is an abbreviated version of the BFI-44, measuring each personality trait (openness to experience, conscientiousness, extraversion, agreeableness, and neuroticism) with two items rated on a 5-point scale. Higher scores in the BFI-10 indicate a higher agreement with statements that are consistent with a personality trait. The scale construction favored brevity and breadth, as much as this was possible with only two items per trait. According to Levinsky et al. (44), the BFI-10 used in SHARE has a strong congruency between the idealized Big-Five structure (c = 0.94) but poor internal consistency (Spearman-Brown coefficient = Openness rSpearman = 0.45, Conscientiousness rSpearman = 0.50, rSpearman = 0.53, Agreeableness rSpearman = 0.39, and Neuroticism rSpearman = 0.67). Given the brevity of the instrument and following previously established research practices (24, 45), these values were seen as acceptable.



2.2.6 Demographics

Two categories were constructed for household size: one representing those living alone, and one for those who were living with one or more persons in the household. Household income was an imputed variable in euros, available in the “gv_imputation” module of the SHARE database. Education represents years of attendance in full-time education.



2.2.7 Health

The number of chronic health conditions (range: 0–12) was an imputed variable available in the gv_health module of the SHARE study, which contains a broad range of physical and mental health conditions. The limitations in activities of daily living (ADL) addresses difficulties in dressing, walking across a room, bathing, eating, getting in or out of bed, and using the toilet (range: 0–6). The limitations in instrumental activities of daily living (IADL) addresses difficulties using a map, preparing a hot meal, shopping for groceries, making telephone calls, taking medications, doing work around the house or garden, and managing money (range: 0–8). In addition, participants were asked whether they have any mobility limitations in 10 activities including arm function and fine motor limitations (range: 0–10). The chronic conditions and limitations under this section were neither weighted (e.g., certain types of limitations were not considered to have greater health-related significance to social isolation), nor was any threshold applied in the analysis. For all variables, higher scores indicate more health problems or more health-related functional difficulties (40).




2.3 Statistical analyses

The data were analyzed using SPSS v.28. The p-value cutoff was set to p < 0.050, and significance testing were two-tailed.


2.3.1 Gendered probability of ESR states

To examine the first hypothesis of the study, a binary logistic model (Model 1) was constructed with being ESR states (versus not being in ESR states) to be the target value. In Model 1, the predictors were gender, age, living alone, education, marital and employment status (effect coding), health variables, depressive symptoms, social participation, and the Big Five personality traits. To examine gender differences in the prediction of ESR states, the same model was used in gender stratified analyses excluding gender as a predictor (Models 2 and 3).



2.3.2 Gendered probability of feeling lonely in ESR states

To examine the second hypothesis of the study, a binary logistic model (Model 4) was constructed with feeling lonely within ESR states (versus not feeling lonely within ESR states) to be the target value. In Model 4 as well, gender, age, living alone, education, marital and employment status (effect coding), health variables, depressive symptoms, social participation, and the Big Five personality traits were the predictors. To examine gender differences in the prediction of loneliness among older persons in ESR states, the same model was used in gender stratified analyses excluding gender as a predictor (Models 5 and 6). In models 4–6, the sample was restricted to those situated in ESR states.





3 Results


3.1 Gendered probability of ESR states

The binary logistic regression (Model 1) examined the probability of being in ESR states and yielded a statistically significant model [χ2(26) = 481.818, p < 0.001, Nagelkerke R2 = 0.064]. Being male (OR = 0.592, CI: 0.510–0.688, p < 0.001), fewer years of education (OR = 0.959, CI: 0.944–0.975, p < 0.001), living alone (OR = 0.502, CI: 0.401–0.629, p < 0.001), having fewer chronic diseases (OR = 0.889, CI: 0.841–0.938, p < 0.001), more depressive symptoms (OR = 1.053, CI: 1.018–1.089, p = 0.003), less social participation (OR = 0.884, CI: 0.850–0.918, p < 0.001), and being less extraverted (OR = 0.874, CI: 0.810–0.943, p < 0.001) were all statistically significant associated with an increased probability of being in ESR states. Compared to those married and living with their spouse, older persons that were never married (OR = 2.217, CI: 1.685–2.917, p < 0.001), divorced (OR = 1.540, CI: 1.177–2.017, p = 0.002), and widowed (OR = 1.554, CI: 1.220–2.010, p < 0.001) were statistically significantly more likely to be in ESR states. Similarly, compared to those who were employed or self-employed, retired older persons were statistically more likely (OR = 0.635, CI: 0.513–0.786, p < 0.001) to be in ESR states (see Table 2).



TABLE 2 Binary logistic regression analyses (Models 1, 2, 3) predicting being in states of exclusion from social relations (ESR), with demographics, EURO-D, health, social participation, and personality traits as predictors.
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The same binary logistic regression analysis was repeated separately for men (Model 2) and women (Model 3), yielding statistically significant models for both men [χ2men (25) = 231.373, p < 0.001, Nagelkerke R2 = 0.063] and women [χ2women (25) = 257.373, p < 0.001, Nagelkerke R2 = 0.066]. Fewer years of education, living alone, never having been married, being widowed, fewer chronic diseases, less social participation, and retirement remained factors with a statistically significant increased probability of being in ESR states for both genders (see Table 2). Notable gender differences emerged in the role of personality traits, with less conscientiousness for men (ORmen = 0.884, CI: 0.785–0.995, p = 0.041) and less extraversion for women (ORwomen = 0.800, CI: 0.717–0.892, p < 0.001) emerging as statistically significant independent predictors of ESR states. Having more depressive symptoms was associated with a statistically significant increased probability of being in ESR states among women (ORwomen = 1.063, CI: 1.017–1.111, p < 0.001) but not among men. Compared to women who are married and living with their spouse, women who were divorced had a statistically significant increased probability (ORwomen = 1.815, CI: 1.259–2.615, p = 0.001) of being in ESR states, a statistical effect that was not evident among males.



3.2 Gendered probability of feeling lonely in objective ESR states

The binary logistic model (Model 4) examining the probability of loneliness among older persons in ESR states yielded a statistically significant model [χ2(26) = 204.878, p < 0.001, Nagelkerke R2 = 0.273]. Living alone (OR = 0.496, CI: 0.312–0.788, p = 0.003), more depressive symptoms (OR = 1.399, CI: 1.290–1.517, p < 0.001), decreased social participation (OR = 0.906, CI: 0.832–0.987, p = 0.024), as well as being less extraverted (OR = 0.828, CI: 0.695–0.985, p = 0.034) were statistically significantly associated with an increased probability of being lonely within ESR states. Compared to older persons in ESR states that are retired, being unemployed increased the probability (OR = 0.399, CI: 0.160–0.994, p = 0.048) of feeling lonely within ESR states (see Table 3).



TABLE 3 Binary logistic regression analyses (Models 4, 5, 6) predicting loneliness among older persons in objective states of exclusion from social relations (ESR), with demographics, EURO-D, health, social participation, and personality traits as predictors.
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To examine gender differences in the prediction of loneliness among older persons in ESR states, the same model was used in gender stratified analyses excluding gender as a predictor (Models 5 and 6). The analyses yielded statistically significant model for both men [χ2men (24) = 103.430, p < 0.001, Nagelkerke R2 = 0.271] and women [χ2women (25) = 482.356, p < 0.001, Nagelkerke R2 = 0.330]. For both genders, having more depressive symptoms remained a statistically significant factors related with an increased probability of feeling lonely in ESR states (ORmen = 1.399, CI: 1.233–1.558, p < 0.001; ORwomen = 1.400, CI: 1.251–1.567, p < 0.001). Living alone was statistically significant related with an increased probability of feeling lonely for men (ORmen = 0.363, CI: 0.180–0.734, p = 0.005) but not for women. Less social participation (ORwomen = 0.815, CI: 0.703–0.944, p = 0.007) and less extraversion (ORwomen = 0.690, CI: 0.520–0.916, p = 0.010) was statistically significant related with an increased probability of feeling lonely within ESR states for women but not for men. Compared to men that are retired, being employed increased the probability of feeling lonely within ESR states (ORmen = 0.175, CI: 0.041–0.738, p = 0.018). No statistical effect of employment status on loneliness was evident among older women within ESR states (see Table 3).




4 Discussion

This study was set to examine the situational (i.e., socioeconomic factors, living arrangements, marital and employment status, physical and mental health) and dispositional factors (i.e., personality traits) associated with different conjunctions of loneliness and ESR states (i.e., ESR and lonely, ESR and not lonely, not ESR but lonely) in older age. It was hypothesized that gender differences will emerge in the associations of situational factors and personality traits with the probability of being in ESR states at an older age. It was also hypothesized that among older persons that are challenged by ESR states, higher neuroticism and lower extraversion in women, and lower agreeableness in both genders will be associated with higher levels of loneliness.

The results indicate that over half (54%) of older persons that are in ESR states do not experience any loneliness. Previous research among older Europeans have indicated that older women have larger social networks then older men and are more likely to report network growth despite lower family involvement over time (34). Consistent with this trend, the results of this study indicate that the probability of ESR states in older age is 69% higher among older men than among older women. However, the assumption that older women have a greater ability to maintain social connections when facing ESR-related challenges received only partial support in this study. For both genders, living alone, never being married, being widowed, and being retired emerged as situational factors that substantially increase the probability of ESR states in older age (i.e., from 54 to 121%).

Confirming the study’s first hypothesis, divorce increased the probability of ESR states among older women but not among older men, possibly reflecting the decreased likelihood of women to re-partner after a potential marriage resolution in older age (36, 37). The fact that women live longer than men means that the re-partnering pool for heterosexual women shrinks in later life (37). However, many older women enjoy the autonomy and independence following marital dissolution and are reluctant to re-partner due to the fear of gendered expectations for caregiving (46, 47). Yet, notable gender differences are observed in this study in the value of social participation (i.e., activities within a community) in avoiding ESR states in older age, where decreased social participation was twice as a much stronger associated with ESR among older women compared to older men. This evidence suggests that socialization outside the immediate family can buffer against the risks associated with ESR states. Older women, in particular, seem to benefit more than men by maintaining social connections in “third places.”

The findings of this study indicate that less conscientiousness increases the probability of being in ESR states among older men (to 13%) but not among older women. Buecker et al. (22) argue that maintaining regular contact with friends and family can be regarded as a responsible and reliable behavior of a conscientious person. The cultural expectations for social affiliation assigned to the female population and the tendency of older women to maintain larger social networks compared to older men may render the issue of conscientiousness a less significant factor for their socialization later in life. In turn, an ESR state may be more likely among less conscientious men, for whom their poorer efforts in maintaining regular contact with a larger network of significant others in later life may result in each loss being a major risk.

Being less extraverted emerged in this study as a factor that increases the probability of ESR states among older women (to 25%) but not among older men. Extraverted individuals prefer to have social interactions and enjoy the company of others (21). Having an extraverted personality in older age may indicate a better ability to use and extend the existing social network when facing ESR-related challenges (e.g., loss of a spouse). In turn, the risk of widowhood and the difficulties of re-partnering after a relationship dissolution are greater among older women than among older men (Antonucci et al., 2001) (36, 37). Hence, the results of this study may indicate that older women who are more extraverted are in a better position to expand their social network and compensate for the loss of a significant other in their lives, and by that, to avoid an ESR state.

Adding to the findings of Litwin and Levinsky (24), the results of this study indicate that the positive associations of certain personality traits with an increased risk of ESR states in older age might be gendered. Yet, the results of the present study also suggest that personality traits are weaker correlates of ESR states than situational factors might be in older age. In other words, the evidence of this study suggests that social context may have a predominant role in shaping ESR states in older age.

Among older persons in ESR states, the significance of living alone in predicting the probability of feeling lonely seems to be also gendered. More precisely, older men in ESR states who lived alone were 2.75 times more likely to feel lonely than older men who were cohabiting. There was no evidence of an analogous risk among older women within ESR states. This is consistent with previous findings (29) showcasing that living alone is a strong predictive factor of loneliness among older Europeans, with the results of this study adding that living alone may have a more detrimental effect among older men than among older women. Echoing the relative importance of social participation in avoiding ESR states for older women, less social participation was associated with an increased probability (23%) of loneliness among older “network-less” women, with this association not statistically evident among older men. These findings are consistent with previous research (32) indicating observable benefits from an increased social participation among those with a deficient social network in older age. Adding to the current state of knowledge, the benefits of maintaining social connections in “third places” appear in this study to be more pronounced among older women that face ESR challenges.

Partially confirming the second hypothesis of this study, lower extraversion was associated with an 45% increase in the probability of feeling lonely for older women in ESR states. Deviating from the results of Schutter et al. (20), there was no evidence that higher neuroticism in women, and lower agreeableness in both genders was associated with loneliness among older persons living in ESR states. A potential explanation is that Schutter et al. (20) did not consider older persons in ESR states as a distinct category of the older population, as social network size was included in their models as a continuous variable. Thus, loneliness may be associated with neuroticism in older women, as well as with lower agreeableness in both genders, when the reduction of older person social network does not reach levels of social isolation at the extreme.

The assumption that an increased depressive symptomatology in older age contributes to social withdrawal received only weak support in the present study. More precisely, having more depressive symptoms was associated with a slight increase (6%) to the probability of ESR states only among older women but not among older men. However, an increased number of depressive symptoms was associated with a substantial increase (i.e., to 40%) in the probability of feeling lonely among older persons in ESR states. This evidence echoes the overlapping nature of loneliness and depression (48), suggesting that an increased depressive symptomatology is related to loneliness among older persons that are challenged by ESR states, irrespective of their gender.

The findings of this study should be considered within the limitations and restrictions of a cross-sectional design, including the inability to interpret causational associations between situational or dispositional factors with the probability of ESR states in older age. An additional limitation in this study stems from the brevity of the Big Five personality measure, which has a poor internal consistency and may have not allowed to capture the full breadth of associations between personality and sociability in older age. While living alone and certain marital statuses indicate a lack of co-habitation (i.e., never being married, being widowed, divorced), it is possible that certain personality traits can predict both a preference to live alone and the inclination to refrain from a stable romantic partnership. Importantly, ESR states in this study did not signify isolation from any form of human contact, as the social network inventory used in SHARE asks mainly about older adults’ confidants; thus, most probably close relations in older age. The participants’ social participation in “third places,” namely outside the core family and work environments, most probably refers to social connections that are less significant; although the measure of social participation in this study lacks precision in this respect.



5 Conclusion

As a conclusion, the probability of ESR states is higher among older men than among older women, with retirement and circumstances indicating a lack of co-habitation (i.e., living alone, never being married, being widowed) to constitute situational factors that are substantially associated with the probability of ESR in older age. Among the notable gender differences is that of an eventual divorce, which was associated with an increased probability of ESR states among older women but not among older men. The significance of personality traits in predisposing older persons to a solitary life was supported only to some extent, with less extraverted women and less conscientious men to be more likely to be situated in ESR states. Overall, the results of the study suggest that personality traits are weaker associated with ESR states than situational factors, hence that social context may have a predominant role in shaping ESR states in older age. While the probability of loneliness to typify ESR states seems proportionally leveled between the genders, only older women that are challenged by both ESR states and loneliness tend to also report increased depressive symptomatology. Living alone seems to be associated with loneliness among older men in ESR states, whereas older women in ESR states are more likely to feel lonely if they are less participatory in social activities, or if they are less extraverted. It is concluded that a gender perspective is necessary when assessing the risks of ESR, loneliness, and their conjoint conditions in older age, as different situational and dispositional factors are associated with different risks to the wellbeing of older persons.
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Background: Socially isolated individuals tend to have less access to cognitively stimulating activities, which could adversely impact their cognitive health. The Internet-Based Conversational Engagement Clinical Trial (I-CONECT) intervention was designed to deliver online conversation sessions to socially isolated older old adults to prevent cognitive decline. The current study examined the intervention efficacy on participants’ weekly time spent out-of-home and their social interaction with family and friends.

Methods: The intervention group engaged in frequent conversations with trained interviewers via the Internet. Both intervention and control group participants received 10-min weekly phone check-in calls over 48 weeks, during which they were asked to self-report their time (in hours) spent out of home and whether they had contacted family or friends during this week (yes/no). Linear mixed-effect models for repeated measures were run for time spent out-of-home, and mixed-effect models with a logistic link for contact with family and friends. The intervention effect was modeled by including an interaction term of time (measured in weeks) and group assignments (intervention vs. control). We ran subgroup analyses for participants with normal cognition (NC) and mild cognitive impairment (MCI). All models controlled for age, sex, race, education, and the historical event of COVID-19.

Results: 5,495 weekly records were included in the analysis. The main effect of time was statistically significant (p < 0.001), suggesting participants spent more time out of home over time. Among the participants with NC, the intervention group had a steeper increase in their time spent out-of-home (p = 0.016) compared with the control group. Among the participants with MCI, the intervention group had an increased likelihood of contacting friends over time (p = 0.001) than the control group. The intervention effect on contact with family was not significant for either the NC or MCI group.

Discussion: The I-CONECT intervention enhanced social activities among socially isolated older old participants, which could provide additional cognitive stimulation and prevent cognitive decline.
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Introduction

Social isolation describes the phenomenon of individuals’ lack of social contact. It has been linked to an increased risk of cognitive decline and incident dementia (1, 2). Socially isolated individuals tend to have less access to cognitively stimulating activities, which could adversely impact their cognitive health (3, 4). The Lancet Commission’s report on dementia prevention and care found that 4% of all dementia cases can be attributed to social isolation (5). The COVID-19 pandemic further revealed the influence of social isolation, and the National Academies of Sciences, Engineering, and Medicine (NASEM) summarized strategies in addressing the impact of COVID-19 on social isolation and calls for further development in this area (6). Despite well-established epidemiological evidence of the negative impact of social isolation on cognitive health, very few studies have addressed the modification of risk of dementia by reducing social isolation in an intervention.

The Neuroplasticity hypothesis posits that the brain’s function and structure can be changed as a result of responding to external stimuli (7–9). Building upon this theory, the Internet-Based Conversational Engagement Clinical Trial (I-CONECT, ClinicalTrial.gov: NCT02871921) conducted a randomized controlled trial to test the efficacy of delivering interpersonal interactions through online conversation sessions as external stimuli to delay cognitive decline in socially isolated older old participants, i.e., those at high risk of cognitive decline and incident dementia (10, 11).

The I-CONECT intervention hypothesized that engaging in conversations would have a direct positive impact on cognitive ability because it serves as a cognitive stimulus (10, 11). Furthermore, the conversation sessions could serve as a behavioral activation method and have an indirect effect on cognition by influencing the participants’ behavior and social contact beyond the intervention sessions (12). In the semi-structured online conversation sessions, participants discussed pre-specified topics with trained staff members. Example topics include historical events, leisure activities, travel, pets, and philosophical ideas (11). These conversations could prompt participants to look up for further information, engage in social activities and contact their family and friends. The I-CONECT topline results showed that the intervention group improved global as well as domain-specific cognitive function (primary outcomes of the trial) in comparison with the control group who only received weekly check-in phone calls (10). However, it is yet to be determined whether the intervention modified the participants’ functional outcomes, especially daily social activities.

Time spent out-of-home is an important indicator of older adults’ autonomy (13). Less time spent out-of-home has been linked to increased loneliness, which is also known as perceived isolation (14). More hours spent outside the home were found to be related to better cognitive function and physical ability (15). Having more social support is linked to having better cognitive functioning among older adults (16). Furthermore, a longitudinal study with 28 years of data found having more frequent social contact in midlife and early older adulthood was protective of subsequent cognitive decline and dementia onset (17). Spending more time outside of one’s home and increased social contact with family and friends have been shown to alleviate the COVID-19 pandemic-related negative psychological well-being (18).

The current study examined the intervention effects on participants’ weekly reported time spent out-of-home and their contact frequencies with family and friends. Our hypothesis is that the social interactions via video chats with trained interviewers would motivate the participants to further engage in active lifestyles with increased interaction with friends and family and time spent out-of-home. Individuals with both Normal Cognition (NC) and Mild Cognitive Impairment (MCI) were included in the I-CONECT study. As the trajectory of cognitive and socioemotional functioning of the groups with NC and MCI could differ over time (19, 20), we hypothesized that the intervention efficacy on social activities would differ by baseline cognitive status (NC vs. MCI), and thus, we conducted a full sample analysis followed by the subgroup analysis, stratified by cognitive status.

To summarize, the objective of the current study was to examine the efficacy of the I-CONECT intervention on the weekly time spent out-of-home and social contact with family and friends. More specifically, the research questions (RQ) we asked here are:

• RQ1: To what extent did the I-CONECT Intervention affect participants’ weekly time spent out-of-home? Did the intervention efficacy differ by cognitive status?

• RQ2: To what extent did the I-CONECT Intervention affect the participants’ social contact with family? Did the intervention efficacy differ by cognitive status?

• RQ3: To what extent did the I-CONECT Intervention affect the participants’ social contact with friends? Did the intervention efficacy differ by cognitive status?



Methods


I-CONECT study

The current study uses data up to 48 weeks from the Internet-based Conversational Clinical Trial (I-CONECT, ClinicalTrial.gov: NCT02871921). I-CONECT is a randomized controlled trial (RCT) designed to test the efficacy of online conversation interventions on cognitive function among socially isolated older adults. The detailed study protocol and COVID-19 related study protocol modification (11) and the primary results were published elsewhere (10). Briefly, the intervention group participants received 30-min video chats with trained research staff for 4 times/week for the first 6 months (induction phase), followed by 2 times/week for an additional 6 months (maintenance phase). The research staff received training on communication skills with older adults, and they were instructed to follow the same structured protocol for conversation sessions. Both intervention and control group participants received 10-min weekly phone check-in calls over 48 weeks during the intervention period to monitor adverse health events and weekly social activities. This phone call also served to mitigate loss to follow-up among the control group, who did not receive active interventions from the research team. The weekly data collection is advantageous as it minimizes potential recall bias that might arise over longer assessment intervals, such as 6 months or a year.

Participants were recruited from Portland, OR, and Detroit, MI. The Portland site mainly recruited non-Hispanic White participants, while the Detroit site mainly recruited African American participants. Two participants who self-identified as Asians were excluded from the analysis since the number was too small to create a separate race category. Recruitment was conducted between July 2018 and December 2020. The study design and procedures were approved using a single Institutional Review Board (IRB) Process by the IRB at the Oregon Health & Science University (IRB# STUDY00015937).



Participants

Individuals were eligible for participating in I-CONECT if they were: (1) age 75 or older, (2) socially isolated (operationally defined as discussed below), (3) with normal cognition (NC) or MCI (Mild Cognitive Impairment) diagnosed by the research neuropsychologist, using the National Alzheimer’s Coordinating Center Uniform Data Set Version 3 (UDS V3), (21–23) (4) consent to receiving magnetic resonance imaging (MRI) if safely and comfortably able to receive MRI. Individuals met the socially isolated criterion if they met at least one of the following: (i) score ≤ 12 on the six-item Lubben Social Network Scale (LSNS-6; (24)), (ii) engages in conversations lasting 30 min or longer no more than twice per week, per subject self-report, (iii) answers “Often” to at least one question on the Three-Item UCLA Loneliness Scale (25).

Key exclusion criteria were: (1) having a dementia diagnosis, (2) having moderate to severe depressive symptoms as defined as scoring above 7 on the 15-item Geriatric Depression Scale (GDS) (26), (3) current alcohol or substance abuse, (4) unstable medical conditions, (5) active systemic cancer within 5 years of the screening visit, or (6) surgery that required full sedation with intubation within 6 months of screening.



Measurements

Participants reported their time spent out-of-home and social contact with family and friends during the weekly check-in phone calls. Time spent out-of-home in the past week was rated on an 8-point ordinal scale (1 = did not go out, 2 = less than 30 min, 3 = 30 min to 1 h, 4 = 1–2 h, 5 = 2–3 h, 6 = 3–4 h, 7 = 4–5 h, 8 = more than 5 h). Participants were asked whether they had contacted family or friends this week (yes/no). The definition of contact included in person, by phone or video chat, or in writing, such as emails, texts or letter writing.



Covariates

The analytical models controlled for age (in years), sex (male vs. female), race (African American vs. non-Hispanic White), education (in years), the exposure to the historical event of COVID-19, and a dichotomously coded indicator variable for intervention phases to allow different slops of change in the intervention induction vs. maintenance phase. The COVID-19 indicator was also dichotomously coded: weekly data collected after March 23, 2020 were considered impacted by the historical event of COVID-19 and coded as 1, and 0 otherwise.



Analysis

All statistical analyses and data management were conducted using Stata 15. SE (27). We first ran the descriptive analysis for baseline sample characteristics by the treatment groups (intervention vs. control groups). Then, linear mixed-effect models for repeated measures were run with time spent out-of-home as an outcome, and mixed-effect models with a logistic link were performed for contact with family and friends. The intervention effect was modeled by including an interaction term of time (measured in weeks) and group assignments (intervention vs. control). We ran subgroup analyses by cognitive status (NC and MCI). All models controlled for age, sex, race, education, the historical event of COVID-19, and intervention phase (induction vs. maintenance). We used a conventional cut-point of p < =0.05 to define a statistical significance, but we provided the Bonferroni multiple comparison-adjusted p-values in tables.




Results

There were 5,495 weekly observations from 154 participants (out of 186 participants randomized) with at least one weekly phone call were included in the analysis. The sample had a mean age of 81.0 (SD = 4.5) years at baseline. There were 68 (44.2%) participants in the intervention group, 111 (72.1%) female, 27 (17.5%) self-identified as African American and 80 (52.1%) had a diagnosis of MCI. Table 1 shows the baseline (week 1) sample characteristics by intervention vs. control groups and cognitive status (NC vs. MCI). No statistically significant between intervention-group differences were identified at baseline.



TABLE 1 Baseline (week 1) sample characteristics by intervention and control groups (N = 154).
[image: Table1]

Table 2 shows the Linear mixed-effect model results of I-CONECT intervention efficacy on weekly time spent out-of-home. For the full sample analysis, no intervention efficacy on the time spent out-of-home was identified, i.e., the interaction term between group and week was not statistically significant. The subgroup analysis for participants with NC showed that the intervention group had a steeper increase in their time spent out-of-home (B = 0.012, SE = 0.005, p = 0.015). Figure 1 shows the difference in the trajectory of time spent out-of-home by intervention vs. control groups over time among the participants with normal cognition. By the end of the 48 weeks follow-up period, it is estimated that, the intervention group participants with NC had about 0.58 point increase on the scale of time spent out-of-home compared to their counterparts in the control group, which corresponds to about 0.58 h increase in time spent outside of home. As expected, COVID-19 experiences were consistently related to less time spent out-of-home in all models with full sample and subgroup analysis. For the model with the full sample, COVID-19 experience was related to a decrease of 1.77 points/week reported on the time spent out-of-home scale (B = -1.770, SE = 0.076, p < 0.001). Participants spent more time out-of-home in the maintenance phase (B = 0.234, SE = 0.082, p = 0.004).



TABLE 2 Linear mixed-effect model results of I-CONECT intervention efficacy on weekly time spent out-of-home.
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FIGURE 1
 Time spent out-of-home over time by intervention vs. control groups in the subgroup analysis for participants with normal cognition (N = 74). Among the participants with normal cognition, the intervention group participants with Normal Cognition had a steeper increase in their weekly time spent out of home over time compared to the control group.


The results of the mixed-effect model with logistic link that examined the impact of the I-CONECT intervention on weekly contact (yes/no) with family over time were summarized in Table 3. The effect of the intervention on contact with family was not significant among either the NC or MCI groups. The likelihood of contacting family remained stable across the 48 weeks, i.e., time was unrelated to contacting family. Furthermore, in the subgroup analysis for the participants with NC, the COVID-19 event was associated with an increased likelihood of contacting family on weekly basis (OR = 2.035, SE = 0.664, p = 0.025).



TABLE 3 Mixed-effect model with logistic link results of I-CONECT intervention efficacy on contact with family.
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Table 4 summarizes the mixed-effect model with logistic link that examined the impact of I-CONECT intervention on weekly contact with friends. The interaction between the intervention group and time was statistically significant for the full sample (OR = 1.021, SE = 0.007, p = 0.003), as well as the subgroup with MCI (OR = 1.031, SE = 0.009, p = 0.001). The significance observed in the full sample results was likely mostly contributed by the subgroup with MCI. Figure 2 shows the change in the likelihood of contacting friends in a week over time by intervention groups among the subgroup with MCI. The intervention group participants with MCI had an increased likelihood of contacting friends over time compared to their counterparts in the control group. Additionally, in the full sample model, participants had a decreased likelihood of contacting friends after the onset of the COVID-19 pandemic (OR = 0.729, SE = 0.115, p = 0.045).



TABLE 4 Mixed-effect model with logistic link results of I-CONECT intervention efficacy on contact with friends.
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FIGURE 2
 Odds of contacting friends over time by intervention vs. control groups in the subgroup analysis for participants with MCI (N = 80). Among the participants with MCI, the intervention group participants had an increase in the odds of having weekly contact with friends over time compared to the control group.




Discussion

The analysis of weekly outcomes showed intervention efficacy of I-CONECT social stimulation in terms of time spent out-of-home and contacting friends. The stratified analysis by cognitive status showed that the intervention group was more likely to increase the time out of home among those with normal cognition, while the intervention group with MCI was more likely to increase the likelihood of contacting friends. The intervention did not influence participants’ social contact with family members.

Time spent out-of-home is an indicator of older adults’ mobility and autonomy, and it has been associated with lower perceived isolation, better cognitive function, and more physical activities (14, 15). The intervention group with NC increased time spent out-of-home over time. By the end of the intervention phase, the intervention group participants with NC had about 0.58 points, which corresponds to about half an hour additional time spent out-of-home per week compared to the control group. Geriatric clinicians have been discussing and searching for “social prescribing” strategies, i.e., prescribing social engagement as part of care plans for socially isolated older adults (28, 29). Having evidence-based intervention models has been emphasized as a key to good clinical practice, and I-CONECT could provide a potential model for social prescribing in clinical care settings (28, 29). The clinical significance of a 30-min increase in time spent out of home on health and psychological wellbeing outcomes still needs to be evaluated in real-world scenarios.

We did not observe intervention benefits on time spent out-of-home among the MCI subgroup. It could be because the groups with NC and MCI had inherently different activity patterns. Previous research found that individuals with MCI spent less time outside of their homes and were even less mobile when they were indoors (30, 31). I-CONECT intervention alone may not be sufficient to increase mobility and expand the life-space among individuals with MCI. Future research could consider combining the I-CONECT model with strategies targeting mobility and autonomy, such as physical exercise and providing an age-friendly community environment.

Participating in the intervention resulted in increased weekly contact with friends, not family, only among those with MCI. Family and friends’ support plays different roles in later life stages. Family relationships are based on kinship and responsibilities, while friendship is voluntary and based on shared interests and experiences (32). Older adults with functional impairment are less likely to maintain contact with friends (32), yet often keep the same, or in some cases, even increase social contact frequency with family members (33). Poorer health, advanced age, lower social support, and living alone were identified as factors that prevented older adults from using online tools (e.g., social media and video calls) to connect with family and friends (34). The I-CONECT intervention purposefully recruited socially isolated older old (75+) who are more likely to suffer from the digital divide (35, 36). Participating in the online conversation sessions provided by the I-CONECT intervention may have augmented participants’ inclination to explore technology. Additionally, individuals with MCI who faced barriers to attending in-person gatherings with friends, such as transportation challenges or scheduling difficulties, might now find it easier to connect through texting, calling, and emailing.

There are mental health and cognitive functioning benefits from increasing social contact with friends, particularly among individuals with MCI. In a sample of socially isolated older adults, previous research found that compared to those with NC, individuals with MCI tend to have higher negative affect and lower psychological wellbeing (37). Furthermore, weekly contact with friends by texting/emailing/writing letters during the COVID-19 pandemic was associated with a decrease in the likelihood of experiencing low mood among older adults experiencing social isolation (18). Increasing social contact with friends could alleviate the negative affect experienced by socially isolated older adults with MCI, which could further activate social interactions. Furthermore, a longitudinal study over 28 years reported increased social contact with friends was found to be a protective factor for dementia incidents, while the association was not statistically significant for contact with family relatives (17). By increasing social contact with friends, the I-CONECT intervention has the potential to improve the quality of life among vulnerable older adults who experience social isolation and reduce the healthcare system burden by delaying dementia onset.

Our high-frequency weekly assessments for this behavioral clinical trial provided valuable insights into the intervention’s efficacy on participants’ daily activities and social contact. Highly frequently monitored functional outcomes were shown to effectively extract within-individual changes induced by the intervention (38, 39). This approach could also potentially reveal clinically meaningful daily functional outcomes beyond the primary and secondary trial endpoints, which are often measured at sparse time points such as 6 months and 1 year. By exploring the potential differences in intervention efficacy on weekly activities based on cognitive status (NC and MCI), our findings could inform future clinical practice when prescribing social interventions for patients at these two cognitive ability stages.

The study findings need to be interpreted in light of a few limitations. The overall sample size was reduced due to the COVID-19 related research hiatus (11). The measurements of time spent out-of-home and social contact with family and friends are based on self-reports, which are subject to recall bias. Time spent out of home is a broad behavioral indicator that cannot measure the complexity of loneliness. Addressing loneliness was not the focus of our interventions and current study. Previous work pointed out that the experience of loneliness is multidimensional, including social, emotional, and existential loneliness (40). Future intervention studies with the goal of alleviating loneliness shall consider the complexity of the outcome. Similarly, the assessments with a dichotomously coded social contact is not adequate to capture the quality of the interaction. Furthermore, the underrepresentation of diverse demographic groups is limited in the study, which we aim to address in future studies.

In conclusion, our investigation of the I-CONECT intervention’s effects on weekly time spent out-of-home and social contact discovered its unique efficacy in stimulating participants’ daily activities. Notably, the subgroup with normal cognition experienced an increase in time spent out-of-home, while the subgroup with MCI saw a boost in social contact with friends. These findings suggest that the I-CONECT intervention provides additional cognitive stimulation beyond the online conversation sessions. The I-CONECT intervention delivered online conversations and created digital social environments, which is an emerging area for addressing social isolation and loneliness in older adults post-COVID-19 pandemic (6). If replicated and empirically tested in more pragmatic settings, the I-CONECT model could offer empirical evidence for a potential social prescribing model, enhancing wellbeing and preventing cognitive decline among socially isolated older adults.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Oregon Health and Science University Institutional Review Board. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

KY: Conceptualization, Formal analysis, Funding acquisition, Methodology, Software, Visualization, Writing – original draft, Writing – review & editing. C-YW: Methodology, Writing – review & editing. LS: Data curation, Funding acquisition, Methodology, Supervision, Writing – review & editing. JK: Data curation, Funding acquisition, Methodology, Supervision, Writing – review & editing. HD: Conceptualization, Data curation, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. The I-CONECT study is supported by National Institute on Aging (NIA) grants: R01AG051628, R01AG056102, R01AG056712, P30AG066518, P30AG024978, P30AG053760, K00AG068492. The funder had no role in planning of the current manuscript, study design data analysis, and the interpretation of the research findings.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Cacioppo, JT, and Hawkley, LC. Perceived social isolation and cognition. Trends Cogn Sci. (2009) 13:447–54. doi: 10.1016/j.tics.2009.06.005 

 2. Morese, R, and Palermo, S. Feelings of loneliness and isolation: social brain and social cognition in the elderly and Alzheimer’s disease. Front Aging Neurosci. (2022) 14:10. doi: 10.3389/fnagi.2022.896218 

 3. Goldberg, TE, Choi, J, Lee, S, Gurland, B, and Devanand, DP. Effects of restriction of activities and social isolation on risk of dementia in the community. Int Psychogeriatr. (2021) 33:1207–15. doi: 10.1017/S1041610221000776 

 4. Sachdev, PS. Restriction of activities, social isolation, and dementia. Int Psychogeriatr. (2021) 33:1125–7. doi: 10.1017/S1041610221001113 

 5. Livingston, G, Huntley, J, Sommerlad, A, Ames, D, Ballard, C, Banerjee, S , et al. Dementia prevention, intervention, and care: 2020 report of the lancet commission. Lancet. (2020) 396:413–46. doi: 10.1016/S0140-6736(20)30367-6 

 6. Berg-Weger, M, Cudjoe, TKM, and Lyu, Y. Addressing the impact of COVID-19 on social isolation and loneliness. Washington, D.C.: National Academies Press (2024).

 7. Park, DC, Lodi-Smith, J, Drew, L, Haber, S, Hebrank, A, Bischof, GN , et al. The impact of sustained engagement on cognitive function in older adults: the synapse project. Psychol Sci. (2014) 25:103–12. doi: 10.1177/0956797613499592 

 8. Mateos-Aparicio, P, and Rodríguez-Moreno, A. The impact of studying brain plasticity. Front Cell Neurosci. (2019) 13:66. doi: 10.3389/fncel.2019.00066

 9. Wang, H, Xu, X, Xu, X, Gao, J, and Zhang, T. Enriched environment and social isolation affect cognition ability via altering excitatory and inhibitory synaptic density in mice Hippocampus. Neurochem Res. (2020) 45:2417–32. doi: 10.1007/s11064-020-03102-2 

 10. Dodge, HH, Yu, K, Wu, CY, Pruitt, PJ, Asgari, M, Kaye, JA , et al. Internet-based conversational engagement randomized controlled clinical trial (I-CONECT) among socially isolated adults 75+ years old with normal cognition or MCI: topline results. The Gerontologist. (2023) 64:gnad147. doi: 10.1093/geront/gnad147 

 11. Yu, K, Wild, K, Potempa, K, Hampstead, BM, Lichtenberg, PA, Struble, LM , et al. The internet-based conversational engagement clinical trial (I-CONECT) in socially isolated adults 75+ years old: randomized controlled trial protocol and COVID-19 related study modifications. Front Digit Health. (2021) 3:714813. doi: 10.3389/fdgth.2021.714813 

 12. Kanter, JW, Manos, RC, Bowe, WM, Baruch, DE, Busch, AM, and Rusch, LC. What is behavioral activation? A review of the empirical literature. Clin Psychol Rev. (2010) 30:608–20. doi: 10.1016/j.cpr.2010.04.001 

 13. Finlay, J , et al. Cognability: an ecological theory of neighborhoods and cognitive aging. Soc Sci Med. (2022) 309:115220. doi: 10.1016/j.socscimed.2022.115220

 14. Petersen, J, Austin, D, Kaye, JA, Pavel, M, and Hayes, TL. Unobtrusive in-home detection of time spent out-of-home with applications to loneliness and physical activity. IEEE J Biomed Health Inform. (2014) 18:1590–6. doi: 10.1109/JBHI.2013.2294276 

 15. Petersen, J, Austin, D, Mattek, N, and Kaye, J. Time out-of-home and cognitive, physical, and emotional wellbeing of older adults: a longitudinal mixed effects model. PLoS One. (2015) 10:e0139643. doi: 10.1371/journal.pone.0139643 

 16. Costa-Cordella, S, Arevalo-Romero, C, Parada, FJ, and Rossi, A. Social support and cognition: a systematic review. Front Psychol. (2021) 12:637060. doi: 10.3389/fpsyg.2021.637060 

 17. Sommerlad, A, Sabia, S, Singh-Manoux, A, Lewis, G, and Livingston, G. Association of social contact with dementia and cognition: 28-year follow-up of the Whitehall II cohort study. PLoS Med. (2019) 16:e1002862. doi: 10.1371/journal.pmed.1002862 

 18. Wu, C-Y, Mattek, N, Wild, K, Miller, LM, Kaye, JA, Silbert, LC , et al. Can changes in social contact (frequency and mode) mitigate low mood before and during the COVID-19 pandemic? The I-CONECT project. J Am Geriatr Soc. (2022) 70:669–76. doi: 10.1111/jgs.17607 

 19. Albert, MS, DeKosky, ST, Dickson, D, Dubois, B, Feldman, HH, Fox, NC , et al. The diagnosis of mild cognitive impairment due to Alzheimer’s disease: recommendations from the National Institute on Aging-Alzheimer’s association workgroups on diagnostic guidelines for Alzheimer’s disease. Alzheimers Dement. (2011) 7:270–9. doi: 10.1016/j.jalz.2011.03.008 

 20. McGirr, A, Nathan, S, Ghahremani, M, Gill, S, Smith, EE, and Ismail, Z. Progression to dementia or reversion to Normal cognition in mild cognitive impairment as a function of late-onset neuropsychiatric symptoms. Neurology. (2022) 98:e2132–9. doi: 10.1212/WNL.0000000000200256 

 21. Dodge, HH, Goldstein, FC, Wakim, NI, Gefen, T, Teylan, M, Chan, KCG , et al. Differentiating among stages of cognitive impairment in aging: version 3 of the uniform data set (UDS) neuropsychological test battery and MoCA index scores. Alzheimers Dement. (2020) 6:e12103. doi: 10.1002/trc2.12103 

 22. Sachs, BC, Steenland, K, Zhao, L, Hughes, TM, Weintraub, S, Dodge, HH , et al. Expanded demographic norms for version 3 of the Alzheimer disease centers. Alzheimer Dis Assoc Disord. (2020) 34:191–7. doi: 10.1097/WAD.0000000000000388 

 23. Weintraub, S, Besser, L, Dodge, HH, Teylan, M, Ferris, S, Goldstein, FC , et al. Version 3 of the Alzheimer disease centers’ neuropsychological test battery in the uniform data set (UDS). Alzheimer Dis Assoc Disord. (2018) 32:10–7. doi: 10.1097/WAD.0000000000000223

 24. Lubben, J, Blozik, E, Gillmann, G, Iliffe, S, von Renteln Kruse, W, Beck, JC , et al. Performance of an abbreviated version of the Lubben social network scale among three European community-dwelling older adult populations. The Gerontologist. (2006) 46:503–13. doi: 10.1093/geront/46.4.503 

 25. Hughes, ME, Waite, LJ, Hawkley, LC, and Cacioppo, JT. A short scale for measuring loneliness in large surveys. Res Aging. (2004) 26:655–72. doi: 10.1177/0164027504268574 

 26. Yesavage, JA, Brink, TL, Rose, TL, Lum, O, Huang, V, Adey, M , et al. Development and validation of a geriatric depression screening scale: a preliminary report. J Psychiatr Res. (1982) 17:37–49. doi: 10.1016/0022-3956(82)90033-4 

 27. StataCorp. Stata statistical software: release 15. College Station, TX: StataCorp LLC (2017).

 28. Hough, K, Kotwal, AA, Boyd, C, Tha, SH, and Perissinotto, C. What are “social prescriptions” and how should they be integrated into care plans? AMA J Ethics. (2023) 25:E795–801. doi: 10.1001/amajethics.2023.795

 29. Husk, K, Elston, J, Gradinger, F, Callaghan, L, and Asthana, S. Social prescribing: where is the evidence? Br J Gen Pract. (2019) 69:6–7. doi: 10.3399/bjgp19X700325

 30. Muurling, M, Au-Yeung, WTM, Beattie, Z, Wu, CY, Dodge, H, Rodrigues, NK , et al. Differences in life space activity patterns between older adults with mild cognitive impairment living alone or as a couple: cohort study using passive activity sensing. JMIR Aging. (2023) 6:e45876. doi: 10.2196/45876 

 31. Wu, C-Y, Dodge, HH, Reynolds, C, Barnes, LL, Silbert, LC, Lim, MM , et al. In-home mobility frequency and stability in older adults living alone with or without MCI: introduction of new metrics. Front Digit Health. (2021) 3:764510. doi: 10.3389/fdgth.2021.764510 

 32. Chatters, LM , et al. Correlates of objective social isolation from family and friends among older adults. Healthcare. (2018) 6:24. doi: 10.3390/healthcare6010024 

 33. Ho, Y-CL, Mahirah, D, Ho, CZH, and Thumboo, J. The role of the family in health promotion: a scoping review of models and mechanisms. Health Promot Int. (2022) 37:daac119. doi: 10.1093/heapro/daac119 

 34. Savage, RD, di Nicolo, S, Wu, W, Li, J, Lawson, A, Grieve, J , et al. The factors associated with nonuse of social media or video communications to connect with friends and family during the COVID-19 pandemic in older adults: web-based survey study. JMIR Aging. (2022) 5:e34793. doi: 10.2196/34793 

 35. Miller, L.S., Young, H.M., and Martinez, P.D. (2021) ‘Low-income older adults’ use of health technology: a double-digital divide’, in technology, mind, and behavior. Available at:. (https://tmb.apaopen.org/pub/yfnbl963/release/2).

 36. Mitchell, UA, Chebli, PG, Ruggiero, L, and Muramatsu, N. The digital divide in health-related technology use: the significance of race/ethnicity. The Gerontologist. (2019) 59:6–14. doi: 10.1093/geront/gny138 

 37. Yu, K, Wild, K, Dowling, NM, Kaye, JA, Silbert, LC, and Dodge, HH. Emotional characteristics of socially isolated older adults with MCI using tablet administered NIH toolbox: I-CONECT study. Alzheimers Dement. (2022) 14:e12372. doi: 10.1002/dad2.12372 

 38. Dodge, HH, Zhu, J, Mattek, NC, Austin, D, Kornfeld, J, and Kaye, JA. Use of high-frequency in-home monitoring data may reduce sample sizes needed in clinical trials. PLoS One. (2015) 10:e0138095. doi: 10.1371/journal.pone.0138095 

 39. Wu, C-Y, Beattie, Z, Mattek, N, Sharma, N, Kaye, J, and Dodge, HH. Reproducibility and replicability of high-frequency, in-home digital biomarkers in reducing sample sizes for clinical trials. Alzheimers Dement. (2021) 7:e12220. doi: 10.1002/trc2.12220 

 40. van Tilburg, TG. Social, emotional, and existential loneliness: a test of the multidimensional concept. The Gerontologist. (2021) 61:e335–44. doi: 10.1093/geront/gnaa082 


Copyright
 © 2024 Yu, Wu, Silbert, Kaye and Dodge. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







 


	
	
BRIEF RESEARCH REPORT
published: 01 May 2024
doi: 10.3389/fpubh.2024.1391841








[image: image2]

Increases in loneliness among Older Americans Act participants during COVID-19

Heather L. Menne1*, Jason Osborne2 and Claire Pendergrast3


1Department of Sociology and Gerontology, Miami University, Oxford, OH, United States

2Department of Statistics, Miami University, Oxford, OH, United States

3Department of Sociology, Syracuse University, Syracuse, NY, United States

Edited by
 Lenard Kaye, University of Maine, United States

Reviewed by
 Thomas Bias, West Virginia University, United States
 Omer Horovitz, Tel-Hai College, Israel

*Correspondence
 Heather L. Menne, mennehl@miamioh.edu 

Received 26 February 2024
 Accepted 16 April 2024
 Published 01 May 2024

Citation
 Menne HL, Osborne J and Pendergrast C (2024) Increases in loneliness among Older Americans Act participants during COVID-19. Front. Public Health 12:1391841. doi: 10.3389/fpubh.2024.1391841
 

Loneliness is increasingly understood as a public health crisis, and older adults are experiencing particularly severe impacts. Social distancing efforts during the COVID-19 pandemic may have increased loneliness among older adults. Guided by the Social Ecological Model, this study uses two cross-sectional waves of the National Survey of Older Americans Act Participants (NSOAAP) from 2019 and 2021 to expand understanding and identify possible points of intervention to increase social support for vulnerable older adults. Results reveal that while home-delivered meal participants have higher levels of loneliness than congregate meal participants, levels of loneliness did not increase during the COVID-19 pandemic and their loneliness levels did not differ significantly by age, geographic location, or living arrangement. Congregate meal participants’ loneliness increased during the first year of the pandemic, particularly for participants aged 65–74, those living in suburban or rural areas, and those living alone. These findings suggest opportunities for policymakers and aging services providers who seek to increase social engagement among older adults who participate in Older Americans Act (OAA) nutrition programs. The evidence suggests a need for increased social engagement initiatives through OAA programs that prioritize social support for groups who are disproportionately burdened by loneliness.
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Introduction

Loneliness is a growing public health concern, especially for older adults. It is estimated that 43% of adults aged 60 and older are lonely and 24% of adults aged 65 and older are socially isolated (1). In addition, the office of the Surgeon General (2) issued an advisory on loneliness and discussed multiple factors that may increase the risk of loneliness. Empirical literature points to social isolation as being an objective measure based on the number of social relationships or social interactions while loneliness is understood as a subjective or perceived discrepancy between a person’s desired and actual levels of social engagement and social support (2–4).

Multiple risk factors for increased loneliness in older adults have been identified in previous studies, including age, gender, race, geographic location, and living alone. For example, systematic reviews by Cotterell et al. (5) and Dahlberg et al. (6) identify individual-level factors of age and living alone as associated with social isolation and loneliness. In addition, research by Cudjoe et al. (7) found that having lower levels of income and education were associated with reports of social isolation among older adults in the National Health and Aging Trends Study (NHATS). Their work also identified that older Black and Hispanic adults were less likely to experience social isolation, compared to White older adults (2020). The explanation for these differences may be related to other research using the National Survey of American Life which found that White older adults are more likely to live alone, not have children, and be isolated or have limited contact with members of their religious congregation (8).

A 2023 scoping review by Pickering et al. (4) found conflicting evidence on whether rural geography was associated with more or less social isolation and loneliness among older adults during the COVID-19 pandemic. As way of possible explanation, the authors note inconsistent definitions for rural in the studies, with some studies including small towns and other studies limited to remote areas. Separately, a survey of older adults in Canada did not find significant differences in reports of social isolation based on rural vs. urban settings, but income level did have a significant relationship with social isolation (9). In the Canadian study, older adults with low- or middle-income reported ‘often’ feeling isolated more than older adults with high incomes.

Awareness, service delivery, and targeted programs are needed to intervene and address loneliness among older adults (1, 2). Within the United States, Older Americans Act (OAA) services, which are available to any adult aged 60 and over, are a means to increase social connection and reduce loneliness for older adults (10, 11). OAA legislation outlines those services should be prioritized for.


“unserved older individuals with greatest economic need (including low-income minority individuals and older individuals residing in rural areas) and unserved older individuals with greatest social need (including low-income minority individuals and older individuals residing in rural areas)” (12, p. 35).
 

The services of the OAA, including congregate meals and home-delivered meals, are intended to support the independence of older adults (13, 14). Eligibility for the meal programs is set primarily by states and local service providers, but the OAA does indicate that participants need to be age 60 or older. Typically, home-delivered meal participants are more frail, isolated, and homebound (15).

In response to the COVID-19 pandemic, many steps were taken to adjust how OAA services were provided in light of public health restrictions. OAA service providers acted quickly to expand but also modify their services during the pandemic, and many providers used innovative strategies to support social connection for OAA participants when traditional sources of social support were disrupted (16–18). In addition, in response to the COVID-19 pandemic the American Rescue Plan Act of 2021 allocated $460 million for older adult services and “activities to prevent and mitigate social isolation related to COVID-19” [(19), p. 8]. For example, there was a clear shift in persons served through the home-delivered meal and congregate meal programs. The number of home-delivered meal clients shifted from 883,000 individuals (2019) to 1.4 million (2020) to 1.5 million (2021) (15, 20, 21).

To date no quantitative study has explored changes in social connection around the COVID-19 pandemic for OAA clients. The 2019 and 2021 data collected in the cross-sectional National Survey of Older Americans Act Participants (NSOAAP) provides a unique opportunity to explore how the pandemic impacted the experience of older adults receiving OAA home-delivered and congregate meals. This study expands understanding and points to possible points of intervention to support older adults who often face common risk factors for loneliness (4–6).


Conceptual model

This study examines the impact of year and characteristics of OAA congregate meal and home-delivered nutrition clients on the subjective outcome of loneliness. This work is grounded in the Social Ecological Model [SEM; (5, 22)] which recognizes nested layers of influence on health outcomes, including loneliness. In line with the report by the office of the Surgeon General (2), the model outlines the importance of individual-, interpersonal- or relationship-, community, and societal- or political- layers on health outcomes.

A systematic review by Dahlberg et al. (6) assessed the literature on older adult risk factors for subjective loneliness over time but did not frame their review with the SEM. An earlier review by Cotterell et al. (5) did use the SEM and focused on the complementary outcome of objective social isolation. In both the reviews, the resulting factors align conceptually with the SEM layers. For example, both reviews identify individual-level factors, and relationship-level factors as associated with social isolation and loneliness (5, 6).

With the SEM as a guide and in light of the current research on loneliness among older adults in general, this initial study focused on individual-level factors addresses the following research questions:

• How lonely were OAA nutrition clients before the COVID-19 pandemic?

• What percentage of OAA nutrition clients were lonely before the COVID-19 pandemic?

• What amount of change in loneliness was experienced by OAA nutrition clients during the COVID-19 pandemic?

• How do individual-level factors of the Social Ecological Model and time explain changes in loneliness for OAA nutrition clients?




Methods


Data source

With the exception of 2020, annually the Administration on Aging within the Administration for Community Living conducts the NSOAAP to measure service and program quality and learn more about OAA program participants (14). For this study, we used the 2019 and 2021 NSOAAP- Congregate Meal and Home-delivered Meal modules, which contains responses from 3,592 nutrition services program clients. Respondents answered questions related to demographic and socioeconomic characteristics, well-being, program satisfaction, unmet needs, and service usage.



Weights

Weights were provided in each data set to reflect the probability sampling methodology used in the surveys, and are used to create a data set that is representative of the population of interest. Applying the weights also inflates the sample size to the population size, which inflates the degrees of freedom and can cause misestimation of standard errors and bias hypothesis tests (23). We scaled each weight to maintain original sample size.



Combination of data

All four data sets were combined into a single data set containing cases from the 2019 and 2021 surveys of adults receiving home meal delivery and the 2019 and 2021 surveys of adults receiving congregate meals.



Measures


Outcome

Loneliness was measured using the 3-item version of UCLA loneliness scale (24), adapted from the longer 20-item UCLA Loneliness Scale (25, 26). The three-item version was specifically designed for large-scale surveys like the NSOAAP, asking respondents how often they feel that they lack companionship, feel left out, and feel isolation from others (response options 1 = “hardly ever” 2 = “some of the time” and 3 = “often”).

This brief measure strongly correlates with the longer 20-item version (r = 0.82) and typically shows reasonable internal consistency [α = 0.72; (24)]. In our data, these three items showed strong internal consistency (α = 0.82). Responses to these three items were summed to create an index of 3–9 with higher numbers indicating more loneliness. In line with prior literature (27), UCLA loneliness scale scores were also dichotomized to reflect the percentage of “not lonely” (scoring 3–5) and “lonely” (6–9) respondents. The composite score of loneliness and the percentage of people reporting being lonely are outcome metrics used in this analysis because the composite score gives an indication of the amount of loneliness experienced by the respondents and the percentage reflects the prevalence of loneliness in this population. Taken together, these outcomes can inform areas for intervention.



Demographics and social factors

Demographic variables are based on self-reported survey responses. Variables included age (60–64 years; 65–74 years; 75–84 years; 85+ years) and gender (1 = male; 0 = female). Because race and ethnicity were asked as unique questions for each category, these were combined to yield a race/ethnicity variable (1 = White, 2 = Black; 3 = Other Race). Social factor variables included geographic location (1 = rural = city, 2 = suburbs; 3 = rural area) and whether respondents live alone (0 = not, 1 = yes).



Testing assumptions and data cleaning

In all analyses, assumptions of the analyses were tested, and standardized residuals were evaluated to identify inappropriately influential cases (e.g., outliers). Cases with standardized residuals greater than 2.50 in magnitude were removed from analyses. Degrees of freedom for the analyses vary slightly due to missing data or the removal of outliers.





Results


Trends in loneliness from 2019 to 2021

To evaluate whether there were changes in loneliness over time, an ANOVA was computed for the UCLA loneliness scale by year and meal type (Table 1). OAA participants reported significantly higher levels of loneliness in 2021 than 2019 OAA participants, indicating an increase in loneliness during the COVID-19 pandemic [4.79 vs. 4.53; F(1, 3,305) = 17.21, p < 0.001]. There was also a significant difference based on meal program type. Home-delivered meal participants had significantly higher levels of loneliness than congregate meal participants [5.02 vs. 4.30; F(1, 3,305) = 132.7, p < 0.001]. There was also a significant interaction of meal and year; home-delivered meal participants’ loneliness remained fairly unchanged from 2019 to 2021 (5.02 vs. 5.03), while congregate meal participants showed marked increases in loneliness during the same time period (4.04 in 2019 vs. 4.56 in 2021).



TABLE 1 UCLA composite loneliness measure and percentage of lonely respondents by year and meal type.
[image: Table1]

In line with prior literature (27), UCLA loneliness scale scores were also dichotomized to reflect lonely respondents and not lonely respondents. There was no significant main effect of year [F(1, 3,334) = 2.60, p < 0.11], but there was a significant main effect of meal type. Participants receiving home-delivered meals reported higher rates of loneliness than those receiving meals in congregate settings [F(1, 3,338) = 94.17, p < 0.001]. There was also a significant interaction of meal and year for the rates of loneliness, showing that the rates for respondents receiving home-delivered meals remained fairly unchanged from 2019 to 2021 while rates of loneliness for those receiving congregate meals increased [F(1, 3,305) = 3.85, p < 0.05].



Demographic and social factors impacting loneliness

To explore which factors may impact OAA participant loneliness, a series of interactions were examined within ANOVA, with significant interaction effects indicating that the demographic variable moderated the effect of year and meal type described above. The demographics variables of race and gender were analyzed but did not yield any significant interactions with year and meal (not shown). This means that changes over time did not differ based on gender or race, and that the difference in loneliness between home-delivered meal participants and congregate meal participants was not larger for any gender or racial group.


Age

In general, younger respondents, regardless of meal type, reported higher levels of loneliness measured on the UCLA scale [Table 2; F(1, 3,271) = 30.58, p < 0.001], and there was a significant interaction with year and meal [F(1, 3,271) = 3.72, p < 0.011]. For example, marked changes in loneliness from 2019 to 2021 for congregate meal participants seems to have been particularly pronounced in the 65–74-year-old group, which saw the largest increase in loneliness amongst those receiving congregate meals (i.e., 3.97 in 2019 to 4.68 in 2021), while those age 65–74 receiving home-delivered meals experienced a reduction in reported loneliness (i.e., 5.40 in 2019 to 5.14 in 2021).



TABLE 2 Loneliness measure by year, meal, and age.
[image: Table2]

The effects were similar for the rate of loneliness outcome. Younger respondents reported higher levels of loneliness measured on the UCLA scale [45.7, 31.0, 25.3, and 24.9% reporting being lonely for those 60–64, 65–74, 75–84, and over 85, respectively; F(1, 3,271) = 19.25, p < 0.001], and there was a significant interaction with year and meal [F(1, 3,271) = 2.97, p < 0.031]. In fact, self-reported loneliness among congregate meal recipients age 65–74 more than doubled from 13.7 to 27.4%, the largest increase among any age group.



Geographic location

Whether a respondent lived in an urban, suburban, or rural location was also associated with trends in loneliness, as measured on the UCLA scale [4.53, 4.74, 4.63 for urban, suburban, and rural, respectively; F(1, 3,184) = 3.13, p < 0.04] and there was a significant interaction with year and meal [F(1, 3,184) = 3.60, p < 0.028]. As Table 3 shows, suburban respondents tended to report higher levels of loneliness, and home-delivered meal recipients similarly reported higher levels of loneliness. Looking at changes over time, levels of loneliness among urban OAA participants remained fairly consistent from 2019 to 2021. Urban home-delivered meal recipients tended to retain higher levels of loneliness, and urban respondents receiving congregate meals tended to remain fairly constant at lower levels of loneliness. Suburban respondents tended to show the strongest changes from 2019 to 2021. Suburban home-delivered meal recipients showed a marked increase in loneliness, but those receiving meals in a congregate setting had nearly a full 1-point average increase in levels of loneliness over time (i.e., 4.03 in 2019 to 4.99 in 221). Rural respondents showed mixed patterns, with home-delivered meal recipients showing decreases in loneliness, while rural respondents receiving congregate meals showed marked increases in loneliness.



TABLE 3 Loneliness measure by year, meal, and location of home.
[image: Table3]

The effects were similar for the dichotomous loneliness variable. Younger respondents reported higher levels of loneliness measured on the UCLA scale [25.8, 30.8, and 28.8% for urban, suburban, and rural, respectively; F(1, 3,184) = 3.32, p < 0.036], and there was a significant interaction with year and meal type [F(1, 3,184) = 4.51, p < 0.011]. There was a clear increase in the percentage of suburban home-delivered meal recipients reporting being lonely, but those receiving meals in a congregate setting more than doubled the percent reporting loneliness.



Living alone

In general, living with another person was associated with less loneliness than not living with someone [F(1, 3,281) = 64.16, p < 0.001]. There was a significant three-way interaction between this variable and meal and year [F(1, 3,281) = 12.79, p < 0.001]. Those who received their meals at home and lived alone had the highest levels of loneliness, with little change in their high levels of loneliness over time. Those who received congregate meals and lived alone showed much lower loneliness in 2019, but in 2021, they had experienced a substantial increase in loneliness (Table 4).



TABLE 4 Loneliness measure by year, meal, and living alone.
[image: Table4]

The effects were similar for the rate of loneliness outcome. An interesting pattern is observed where the rates of loneliness remain consistent over time with the meals type and whether people live alone, with one exception. While 20% of congregate meal participants who live alone reporting being lonely in 2019, this percentage increased to 35% for 2021. In contrast, a consistent 42% of home-delivered meal participants who lived alone reporting being lonely, and this was the highest percentage among the meal types when considering whether people lived alone.





Discussion

With the decreases in social interaction that occurred with the COVID-19 pandemic, there was concern about whether older adults’ loneliness or lack of social engagement may present serious and long-term health risks (2). Among the entire sample of older adults in this study, there was not a significant change in the percentage of older adults reporting loneliness between 2019 (28.4%) and 2021 (31.0%); however, there were differences over time based on the meal program type. For home-delivered meal participants, the percentage reporting loneliness was consistently at 37%, but for congregate meal participants there was an increase from 19.2% in 2019 to 24.8% in 2021 of reporting loneliness. This difference in the experience of meal program participants may be attributed to the primary reasons people use the different programs and whether those motivations were still met being met in the post-pandemic experience. For example, home-delivered meals are typically provided to older adults who are more frail and more likely to be homebound than congregate meal participants (15). Relatedly, research has documented that the primary reason one attends the OAA congregate meal program is socialization (28). The pandemic brought about changes to the congregate meal program such that the typical in-person programming of meals and education was paused and more home-delivered or grab-and-go meals were provided, which in turn limited or changed the socialization opportunity for participants (19).

To understand points of intervention for social engagement in these meal programs, this initial analysis focused on demographic and social factors of the individual program participants. While race and gender variables did not show significant interactions with year and meal type, analyses by age category revealed important considerations for increasing engagement and awareness. Younger OAA nutrition clients experienced more loneliness than older clients, and this difference was evident in 2019 and 202. This may indicate that younger older adults, those age 60–64, are using services when they were expecting to still be in the work force. They may be facing more health conditions or disabilities compared to others in their age category, or they may be attending a congregate setting that does not hold social activities they enjoy. Local service providers might explore how younger older adults can be more engaged through home-delivered or congregate meals. For example, the work by Thomas et al. (11) documents how home-delivered meal participants have lower levels of loneliness compared to similar older adults not receiving home-delivered meals, and one explanation is the benefits of the (albeit oftentimes limited) interaction between the meal recipient and the meal delivery driver (11). Some participants may develop friendships with their delivery driver, whereas other participants may only see their delivery driver for the few moments it takes to hand over the meal.

Results related to social factors of geographic location and whether a person lives alone also point to areas for possible intervention to support older adults using OAA nutrition programs. For suburban and rural congregate meal clients, there was a distinct increase in loneliness scores and the percentage reporting being lonely between 2019 and 2021. These results may be related to the distance a participant needs to travel to participate in a congregate meal, which may have increased if settings closed or reduced hours. In addition, friendships formed pre-pandemic in congregate settings may have shifted if participants are not attending in the same location or on the same day in 2021. Conversely, there were 10% fewer rural-living home-delivered meal clients reporting being lonely in 2021 compared to 2019. Due to the cross-sectional nature of the NSOAAP data, we cannot make causal claims; however, with the pandemic there was an increased emphasis on delivering meals to home-bound older adults, and this may have impacted how participants experienced those meal deliveries and thus they reported less loneliness in 2021.

People living alone, regardless of year or meal program, had higher loneliness scores and more of them reported being lonely. For the most part, living alone or with another person had little association with loneliness among OAA nutrition program participants. The levels of loneliness and percent of people reporting being lonely were higher for home-delivered meal participants who lived alone (compared to home-delivered meal clients who did not live alone), but the levels were consistent among the two groups of home-delivered meal clients over time. This may suggest that the pandemic did not change the experience for home-delivered meal clients, and further investigation might explore whether living arrangement has a buffering effect on loneliness for these clients.

The results of loneliness over time for congregate meal participants by living arrangement tell a different story from the experience of home-delivered meal participants. Minimal changes in loneliness were seen for congregate meal participants who do not live alone, but there was a clear increase from 2019 to 2021 in levels of loneliness and the percentage reporting being lonely for congregate meal participants. This result is similar to what was observed in relation to geographic location with an increase in loneliness for suburban and rural congregate meal participants over time. The social engagements and connections fostered pre-pandemic through congregate meal participation may have been stymied during the 2021 data collection. With additional waves of data, it will be important to observe whether levels of loneliness among congregate meal participants return to pre-pandemic levels.

Secondary analyses of cross-sectional survey data do possess some limitations that require acknowledgment. First, all variables used in the analyses are based on self-report by program participants. Other self-reported measures for loneliness could have been used in the survey, but it understandable that ACL chose to collect the UCLA Loneliness Scale because it is commonly used with older adults, is short and limits burden on respondents, and is associated with objective measures of social isolation in older adult (11). Second, when there are complex samples being analyzed, appropriate application of weights typically leads to more accurate estimation of population parameters and more defensible inferences where simple random sampling is not desirable or feasible. This data set is the result of probabilistic sampling, and as such, failure to appropriately weight the data prior to analysis could yield biases [see, (e.g., 29–31)]. One potential undesirable effect of applying weights is that the sample size typically inflates to the population, which inflates degrees of freedom used for inferential statistics inappropriately. Thus, we scaled weights to produce representative estimates while preserving sample size [e.g., normalized or relative weights, (32, 33)]. The other potential for issues is to use the wrong weighting scheme. Complex (especially longitudinal) surveys can have many different weights that are used for different reasons. In this case, the agency that provided the data file also provided the appropriate weights, which we utilized as noted above.

Taken together, these results yield evidence which can be used by policymakers and providers who seek to increase social engagement among OAA clients. The evidence points to the need for increases in social engagement initiatives for OAA programs and it highlights the need for prioritizing social engagement initiatives with groups who are disproportionately burdened by social isolation and loneliness (2). While this is a preliminary study, the results highlight key individual-level factors such as age, geographic location, and living arrangement which are of paramount importance to nutrition program providers. The use of the Social Ecological Model, and specifically variables measuring interpersonal, community, and societal factors may uncover associations between loneliness, time, and health conditions, functional abilities, other family or formal supports, or accessibility of needed services.
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Influence of loneliness burden on cardio-cerebral vascular disease among the Chinese older adult: a national cohort study
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Background: Adverse psychosocial factors play an important role in cardio-cerebral vascular disease (CCVD). The aim of this study was to evaluate the impact of the cumulative burden of loneliness on the risk of CCVD in the Chinese older adult.

Methods: A total of 6,181 Chinese older adult over the age of 62 in the monitoring survey of the fourth Sample Survey of the Aged Population in Urban and Rural China (SSAPUR) were included in this study. The loneliness cumulative burden (scored by cumulative degree) was weighted by the loneliness score for two consecutive years (2017–2018) and divided into low- and high-burden groups. The outcome was defined as the incidence of CCVD 1 year later (2018–2019). A multivariate logistic regression model was used to examine the relationship between the cumulative burden of loneliness and the new onset of CCVD.

Results: Among participants, 18.9% had a higher cumulative burden of loneliness, and 11.5% had a CCVD incidence within 1 year. After multivariate adjustment, the risk of developing CCVD in the high-burden group was approximately 37% higher than that in the low-burden group (OR 1.373, 95%CI 1.096–1.721; p = 0.006). Similar results were obtained when calculating the burden based on cumulative time. Longitudinal change in loneliness was not significantly associated with an increased risk of CCVD. A higher cumulative burden of loneliness may predict a higher risk of developing CCVD in older adult individuals aged 62–72 years or in those with diabetes.

Conclusion: The cumulative burden of loneliness can be used to assess the risk of new-onset CCVD in the older adult in the short term.

Keywords
 loneliness; cardio-cerebral vascular diseases; cumulative burden; older adult; longitudinal change


Background

Cardio-cerebral vascular disease (CCVD) is the leading cause of death worldwide. According to the Global Burden of Disease Research Project (GBD) statistics, the number of cardiovascular deaths worldwide has increased by 12.5% in the past decade, accounting for approximately one-third of total deaths (1). In China, nearly 4 million people died of cardiovascular diseases every year by 2016 (2, 3). Aging has become a global development trend with changes in the world population structure and is also the main risk factor for CCVD (4, 5). The annual cardiovascular events in China are expected to increase by more than 50% from 2010 to 2030, and the mortality rate will also increase, mainly in people aged 65–84 years (6). There are many mechanisms of CCVD, among which psychosocial factors such as loneliness play an important role (7).

As age increased, loneliness became stronger (8). It was defined as a subjective state in which there was a gap between the actual social relationship and the expected value (9) and it was likely to be the vector of social isolation leading to depression or other diseases (10). In the middle-aged and older adult populations, there was a significant correlation between depression and cardiovascular events, among which loneliness, as one of the measurement indicators of depression, may play an essential role (11). However, a study of 479,054 people in the British biological database who were followed up for 7.1 years found that the increased mortality of participants with a history of acute myocardial infarction or stroke was related to social isolation but not loneliness (12). A prospective cohort study (13) found that loneliness increased with age in older adult men; however, there was no independent association between loneliness and the risk of all-cause, cardiovascular, or non-cardiovascular death. Considering that most previous studies used a single point in time or a single trend of change to assess loneliness for risk prediction, the effectiveness was weak, while the subjective emotions changed over time and were deficient in stability. Therefore, finding an indicator that can better represent the severity of loneliness is essential for studying its relationship with disease.

Currently, there is a lack of studies describing loneliness using cumulative burden, and the relationship between cumulative burden and short-term cardiovascular events is not clear. Our study aimed to explore the role of the cumulative burden of loneliness in assessing the risk of CCVD through a nationally representative longitudinal tracking dataset.



Methods


Study population and design

The fourth Sampling Survey of Aged Population in Urban and Rural China (2015) (SSAPUR, 2015) was conducted by the National Working Committee on Aging. The specifics of the survey have been detailed in previous research (14). The survey adopted a stratified and multistage complex sampling method. It surveyed the older adult aged 60 years and above from 1 August 2015, in 31 provinces, autonomous regions, and municipalities. The dimensions covered by the survey include demography, economy, health, spirituality, culture, social participation, livability, and many other aspects. This cohort was a follow-up survey that selected 10% of the 2015 survey sample (approximately 22,000 people) for continuous tracking.

The enrollment flow of this prospective cohort study is shown in Figure 1. A total of 12,788 participants were chosen for the follow-up survey in 2017, and 6,613 participants had completed data on loneliness and CCVD status at baseline. Among these, 3,569 subjects with a history of CCVD were excluded, and 2,562 participants were lost to follow-up. In addition, 432 participants who had CCVD in 2018 but not in 2019 were excluded. Finally, 6,181 subjects were included in this analysis.

[image: Figure 1]

FIGURE 1
 Flowchart of study.


This study was approved by the Ethics Review Committee of the Beijing Hospital (2021BJYYEC-294-01). All the participants provided written informed consent.



Exposure

Loneliness was measured through the questionnaire: Do you feel lonely? 1 usually, 2 sometimes, and 3 never (15). The answers were assigned according to the severity of loneliness from low to high: 2 points for usually feeling lonely, 1 point for sometimes feeling lonely, and 0 points for never feeling lonely. A higher score indicated greater loneliness (16). Two calculation methods for the cumulation burden of loneliness were designed in this study: (1) scored by cumulative degree: Calculated by the weighted average method according to the following formula: cumulative burden = ((value2017 + value2018)/2) × 1 years (17). The scores ranged from 0 to 2 and increased at 0.5-point intervals. The receiver operating characteristic curve was used to determine the optimal cut-off value, and the cumulative burden of loneliness was divided into low- and high-burden groups based on this value (0.75). (2) scored by cumulative time: In addition, the scores can be assigned a value of 0 or 1 according to whether they were exposed to loneliness each year (choose answer 1 or 2 for 1 point, answer 3 for 0 point), and add up the number of years of loneliness to obtain the cumulative burden score (ranged from 0 to 2 point; Figure 2).

[image: Figure 2]

FIGURE 2
 Schematic diagram of two different cumulative burden scores of loneliness.


The longitudinal changes in loneliness were divided into four groups by comparing the results of 2017 and 2018: never feeling lonely (always answer 3), persistent loneliness (answer 1 or 2 persistently), weakened loneliness (answer 1 or 2 becomes 3), and enhanced loneliness (answer 3 becomes 1 or 2).



Covariates

Data on “age,” “sex,” “Urban and rural,” “educational level,” “marriage,” “living alone,” “exercise,” “subjective health,” “need for care,” “paid work,” “economic status,” “participation in public welfare,” “join geriatric society,” “non-spiritual cultural life,” “surf online,” “level of happiness,” and the number of chronic diseases, hypertension, diabetes, asthma, gastric disease, rheumatic disease, and malignant tumor were collected through the fourth SSAPUR questionnaire.



Outcome

The study outcomes used the self-reported CCVD diagnosis by a physician in the 4th SSAPUR questionnaire to define CCVD, including angina pectoris, myocardial infarction, or stroke. Since the SSAPUR questionnaire is multi-thematic and not specifically designed to record CCVD, it may not emphasize other heart diseases such as heart failure or arrhythmias. In each year, participants were asked whether physicians had given them a diagnosis of cardiovascular disease (coronary heart disease/angina/stroke, etc.). The questionnaire has been well verified, used in CCVD surveys in several regions of China, and further verified by our internal research (18). All participants included in the analysis self-reported at baseline that they did not have CCVD, and the outcome was defined as the incidence of CCVD between 2018 and 2019.



Statistics analysis

Categorical variables were described as numbers and proportions. The χ2 test was used to compare the differences among the categorical variables of baseline characteristics. A total of 105 covariates (1.7%) were missing, and no imputation was required.

To test the relationship between the cumulative burden of loneliness and new-onset CCVD, multivariate logistic proportional regression analysis was used to calculate odds ratios (ORs) with 95% confidence intervals (95% CIs). Three models were fitted: Model 1 was adjusted for age, sex, and residence. Model 2 was further adjusted for covariates in model 1 plus “educational level,” “marriage,” “living alone,” “exercise,” “subjective health,” “need for care,” “paid work,” “economic status,” “participation in public welfare,” “join geriatric society,” “non-spiritual cultural life,” “surf online,” and “level of happiness.” Model 3 was adjusted for covariates in model 2 plus the number of chronic diseases: hypertension, diabetes, asthma, gastric disease, rheumatic disease, and malignant tumor. For each comparison, any test results that reached the free statistical threshold of a value of p of <0.05 were then entered into the multiple linear regression model. Although some covariables had no significant differences at baseline, they were still adjusted in the model considering their correlation with the disease.

Subgroup analyses were performed to examine whether the association between the cumulative burden of loneliness and new-onset CCVD events was influenced by potential demographics and other covariates.

The following four sensitivity analyses were performed: (1) used cumulative burden scored by cumulative time to assess the impact on the risk of new-onset CCVD; (2) due to the possibility of reverse causation, we excluded participants with new-onset CCVD within the first year; (3) considering that older adult people living alone are more likely to form social isolation and have a mixed effect on loneliness, we excluded participants who lived alone; (4) we used the Markov Chain Monte Carlo (MCMC) multiple fill method (19) to supplement missing data.

A two-tailed value of p of <0.05 was considered to be statistically significant. All statistical analyses were carried out using SPSS24.0 (IBM Corp., Armonk, NY, United States).




Results


Demographic and sociological characteristics of baseline

A total of 2,562 people (27.9%) were lost to follow-up. The analysis included 6,181 participants (3,233 males (52.3%)) who completed the questionnaire and had clear loneliness and CCVD messages (Figure 1). The comparison of the baseline data between the included and lost follow-up subjects is presented in Supplementary Table S2. The population lost to follow-up was older, more male, from rural areas, had a lower educational level, a lower marriage rate, worse subjective health, fewer social activities, a lower sense of wellbeing, and a higher prevalence of malignant tumors. The general characteristics are listed in Supplementary Table S1. A total of 5,014 (81.1%) individuals had a lower cumulative burden of loneliness, and 1,167 (18.9%) individuals reported a higher level of cumulative burden. The overall prevalence of new-onset CCVD in 1 year was 11.5% and increased with the cumulative burden of loneliness (Table 1). With the cumulative burden of loneliness increasing, the proportion of female participants, living in the country, less educated, widowed, living alone, never exercising, having bad subjective health, needing care, having difficult economic status, not participating in social activities or spiritual culture, and feeling unhappy gradually increased (p < 0.001; Supplementary Table S1).



TABLE 1 Multivariate logistic analysis for new-onset CCVD.
[image: Table1]



The impact of loneliness burden on new-onset CCVD

The OR and 95% CI between the cumulative burden of loneliness and new-onset CCVD risk are described in Table 1. Figure 3A shows the association between the cumulative burden scored by cumulative degree and the risk of developing CCVD events through adjustment (model 3). The risk of developing CCVD with a high cumulative burden was approximately 37% higher than in the low-burden group (OR 1.373, 95%CI 1.096–1.721; p = 0.006; Table 1).

[image: Figure 3]

FIGURE 3
 Compare the effect of different cumulative burdens and longitudinal changes in loneliness on the risk of the incidence of CCVD (All have been adjusted by Model 3). (A) Cumulative burden scored by cumulative degree; (B) compared with longitudinal change of loneliness; and (C) cumulative burden scored by cumulative time.


In addition, we performed a multicollinearity test on the independent variables and found no collinearity problem between the covariates (Table 2).



TABLE 2 Multicollinearity test on the independent variables.
[image: Table2]



Longitudinal change in loneliness and risk of incident CCVD

Compared with never feeling lonely, persistent loneliness had a trend toward increased risk of CCVD, but the difference was not significant (OR 1.301, 95%CI:0.992–1.705; p = 0.057; Figure 3B). Both enhanced and weakened loneliness had potential trends to increase CCVD risk, but the effect was not significant as well (Table 1).



Subgroup analyses

Figure 4 shows the association between the cumulative burden of loneliness (scored by cumulative degree and calculated by the weighted method) and new-onset CCVD events stratified by underlying risk factors. There was no significant interaction between cumulative burden and risk factors, although male participants and subjects with hypertension who felt lonely were more likely to develop CCVD. However, the older adult with a loneliness burden between 62 and 71 years of age or with diabetes may have a higher risk of developing CCVD (p = 0.015 and p = 0.038 for interaction).

[image: Figure 4]

FIGURE 4
 Subgroup analysis. Association between cumulative burden and a new-onset CCVD event stratified by part of potential risk factors.




Sensitivity analyses

Similar results were found when classifying the burden of loneliness based on the time of accumulation (Supplementary Table S3). After adjusting for confounding factors, being lonely for 2 consecutive years increased the risk of CCVD in the following year (OR 1.325, 95%CI 1.023–1.716; p = 0.033), and with each additional point of loneliness burden scored by cumulative time, the risk of developing CCVD increased by 13.7% (OR 1.137, 95%CI 1.001–1.290; p = 0.048) (Figure 3C). At the same time, the effect of the cumulative burden of loneliness on the risk of developing CCVD was still significant after excluding the first-year onset and solitary population (Supplementary Table S4). The results were also robust after multiple imputations.




Discussion

The results of our study showed that the cumulative burden of loneliness had a predictive effect on the risk of CCVD in 1 year. After adjusting for covariates, including psychosocial factors and comorbidities, the risk of incidence of CCVD still increased with cumulative burden, regardless of whether they lived alone. However, the predictive effect of longitudinal change of loneliness on CCVD risk was not ideal, which may indicate that cumulative burden is more useful in predicting CCVD incidence by loneliness in the short term.

This study found that gender, place of residence, education, marriage, living alone, exercise, subjective health status, economic status, and so on are all important influencing factors of loneliness, which was the same as most studies (20, 21). Most studies have observed a link between poor social relationships and vascular diseases and clarified that loneliness suggests the possibility of an increased risk of CCVD (22–25). A nationally representative prospective cohort study from China (China Longitudinal Health and Retirement study) (11) also assessed the relationship between depressive symptoms and cardiovascular and cerebrovascular events in 12,417 middle-aged and older adult individuals without heart disease or stroke from 2011 to 2018. They found loneliness increased the risk of cardiovascular events by 21% (adjusted HR 1.21, 95%CI: 1.02–1.44). This study also concluded that loneliness was closely related to the risk of CCVD.

Numerous studies have confirmed that these adverse psychosocial factors are related to the morbidity and mortality of CCVD, and there may be a bidirectional causal relationship between loneliness and CCVD. This may explain some controversy regarding the impact of loneliness on CCVD. A study followed 479,054 people in the British biological database for 7.1 years and found that loneliness was associated with a higher risk of acute myocardial infarction (HR 1.49, 95%CI: 1.36–1.64) and stroke risk (HR 1.36, 95%CI: 1.20–1.55), but the correlation was significantly weakened after multiple factor adjustment (12). Other studies have shown that loneliness increases with age in older men, but no independent association has been found between loneliness and the risk of all-cause cardiovascular and non-cardiovascular death (13, 26). Some studies also suggested that loneliness is not as effective as social isolation, which can better reflect the risk of CCVD (27, 28). Our study found loneliness burden to be a potential risk factor for CCVD, which may indicate that loneliness is a regulated subjective feeling.

To evaluate the effect of this subjective feeling, we calculated the cumulative burden. Consistent with some research findings (29), our results found that the cumulative burden of different calculation methods reaching a certain score could predict the increased risk of CCVD. This can help with early prediction and timely intervention. Simultaneously, our study showed that longitudinal changes in loneliness were not predictive of the incidence of CCVD in the short term, which is inconsistent with other studies (30, 31). This difference may be related to the short follow-up time in this study; a single subjective change over a short period cannot accurately reflect the severity of the risk factor.

Most studies have shown that loneliness will increase with age. This study found that younger people suffering from loneliness had a greater impact on CCVD, which may be related to the fact that there were more older adult people in the lost follow-up population and there were more patients with malignant tumors, which may have resulted in death and loss of follow-up. Similar to other studies (32), we found that having diabetes was also a risk factor for CCVD in the older adult.

The effects of loneliness on CCVD differ across genders (33, 34). In the present study, we found fewer male participants with a higher cumulative burden of loneliness, which may also be related to more male participants being lost to follow-up. Previous studies have found a higher prevalence of CCVD in middle-aged and older adult men (35). Loneliness may act as a potential trigger for CCVD. Loneliness may reflect the imbalance between actual social relations and expectations. This imbalance will cause people to experience long-term stress challenges, which will become a possible mediator of psychological stress, leading to increased autonomic nervous activation, sympathetic-vagal imbalance, and the impairment of HPA axis regulation, which in turn creates the pathological basis of cardiovascular damage and leads to the occurrence of vascular obstructive disease (36). The mechanism of loneliness leading to organic CCVD is complex, and related studies have found that the increased risk of chronic disease and early death in lonely older adult people may also be associated with genetics (37) and cell aging (38). The relationship between the underlying mechanism and the cumulative burden of loneliness can be further investigated in the future.

This study had the following advantages: First, it was based on a nationally representative cohort with a large population and strong representation, which can better summarize the general situation of the social psychology of the Chinese older adult. Second, different calculations of cumulative burden helped a relatively consistent conclusion be obtained and reflected the clear impact of the cumulative effect of negative emotions on physical and mental health.

Our study has some limitations. First, we did not separately study the effect of loneliness on further classified CCVDs such as coronary heart disease, heart failure, stroke, or rheumatic heart disease. While some researchers have found that when there are multiple definitions of heart disease, respondents may choose the wrong classification, and self-reporting may be more effective at this time (26). Second, due to objective reasons, there was a lack of relevant investigations on smoking, alcohol consumption, and laboratory test indicators, such as cholesterol and low-density lipoprotein, which need further improvement in subsequent research. Moreover, self-reporting may be biased and lack a specific onset date for CCVD; thus, it was difficult to adjust for confounding factors that may occur in the outcome in a shorter period of time. Nevertheless, the applicability of the questionnaire has been proven in previous studies, as in other large-scale population surveys, and self-reported diseases have ensured a comparatively higher accuracy and authenticity (39). The study also lacked specific survival data, and the competing risks of death could not be assessed. To some extent, our study reflected the influence of loneliness severity on CCVD through a cumulative effect. Finally, the present study was also limited by its relatively short follow-up period, and further studies with longer tracking are still warranted.



Conclusion

In summary, this national comprehensive cohort study showed that loneliness had a significant impact on CCVD among the older adult in China, and the cumulative burden of loneliness may be an indicator for assessing the risk of new-onset CCVD in the short term. As the cumulative burden increased, the predictive power for the occurrence of CCVD in the following year became stronger. We look forward to a longer-term follow-up to more accurately assess the role of loneliness burden. Regular psychological screening and intervention can help reduce health damage to the heart caused by psychological stress, thus reducing the burden of CCVD among the older adult in China and optimizing health management strategies for the older adult from the perspective of body–mind combination.
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Previous research has identified social isolation as a significant detriment to the wellbeing of older adults. However, studies that consider endogenous issues are scarce. The present paper examines the impact of the recent exogenous shock, the COVID-19 pandemic on the wellbeing of the older adult population using a longitudinal dataset from China for the period 2016–2020. The results of this study indicate that the life satisfaction of Chinese older adults was negatively affected, e particularly in regions where social distancing measures were more strictly enforced. Declines in physical and mental health were found to be attributable to declines in life satisfaction. Those who experienced greater exposure to the pandemic were more likely to suffer from chronic disease, illness, and insomnia, and many found it challenging to complete tasks during the lockdown. Furthermore, heterogeneity estimation shows that these effects are stronger among the rural older adult, females, those without a spouse, and those with less education.
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1 Introduction

The recent public health emergency, COVID-19 pandemic and its associated social isolation policies, has been dramatically influencing human lives in diverse ways. Lifestyles and health conditions have been changed directly by the disease and the associated stabilization policies, as populations have been forced into sedentary lifestyles that have increased the incidence of mental illness (1–3). Meanwhile, rising unemployment and falling household incomes (4–8) as well as social distancing mandates have altered consumer purchasing behavior and household consumption in general (7, 9, 10). Research on individual subjective wellbeing has also emerged and found lower life satisfaction in regions subject to strict, comprehensive lockdown policies (11–13). However, one crucial aspect has still received scant scientific attention during the pandemics and lockdowns: psychological well-being among the older adults.

In 2020, the global population aged 65 and above was estimated to be approximately 737 million. A greater degree of psychological wellbeing among the older adult not only reflects more comprehensive social welfare but also contributes to economic growth. However, the older population is particularly susceptible to adverse effects during public health emergencies. The average age of those who have died from COVID-19 is over 70 years old. In general, the older adult is more likely to die and suffer more serious health damage after being infected than younger individuals (14–16). Concurrently, the concomitant lockdown policies inherently augment social isolation, whereas social engagement is crucial for wellbeing of the older adult. By examining these issues, our paper firstly fills a gap in the literature by reporting evidence of the effects of the current pandemic and lockdowns on the older adult. It extends the existing literature on the effects of the pandemic and lockdowns, but innovatively focuses on the life satisfaction and health of older adults, and empirically estimates the effects with advanced research designs.

Second, this paper complements the large body of literature that studies well-being and health outcomes of health risks caused by the contagious disease on the older adult. Over the past 100 years, the world has experienced several epidemics, including the 1918 flu, severe acute respiratory syndrome (SARS), avian influenza (H5N1), swine flu (H1N1), meningitis, Ebola, and the 2019 novel coronavirus (COVID-19). Globally and historically, these infectious diseases have threatened public health, economic development, quality of life, and so on across the globe (6, 17–20). During the COVID-19 pandemic, Chinese government has implemented strict and large-scale social distancing policies because of the pandemic and to some extent, the situation was unexpected and the older adults were positioned into a significant scenario of social isolation.

Social isolation has been well-documented as a significant factor influencing wellbeing of older adults (21). However, current measures of social isolation, such as living arrangements or infrequent contact with network members, have not fully addressed endogenous concerns, for example bidirectional relationships. Exogenous measures of social isolation and advanced research designs are needed to address these concerns and better understand the determinants of older adults’ wellbeing. The COVID-19 pandemic and its associated social isolation policies (e.g., lockdowns) provide a unique opportunity for causal investigation. Thus, thirdly we are able to provide the first attempt to measure social isolation with less endogenous concerns and adopt difference-in-differences (DiD) strategies to identify causal relationships between social isolation and well-being of the older adult, thereby contributing the literature on gerontology.

The primary objective of this study is to investigate the impact of the pandemic on the well-being outcomes of Chinese older adults. In order to empirically ascertain the impacts of the pandemic on the wellbeing outcomes of Chinese older adults, we employed a nationally representative longitudinal survey dataset: the 2016, 2018, and 2020 waves of China Family Panel Studies (CFPS). It encompassed a range of wellbeing outcomes, including life satisfaction, chronic disease, sickness, sleep difficulties, the frequency of feeling difficult to accomplish tasks, and loneliness. As reported, the 2019 novel coronavirus emerged in late December 2019 in Wuhan City. By late February 2020, however, the pandemic had been brought under control in most Chinese provinces. The 2020 wave of CFPS was collected after the initial outbreak during a relatively stabilized period during the pandemic. In parallel, the cumulative cases of and deaths from coronavirus infections in 2020 released by provincial public health commissions, permit the measurement of the extent of regional exposure. Consequently, the micro-panel data merged with regional infection data can be utilized to capture the within-person before-and-after effects of health risk factors across regions with different intense of exposure, including social isolation and the pandemic. The DiD estimators indicate that the older adult residing in regions with more severe infection rates and more stringent lockdown measures have experienced significantly greater declines in well-being because of physical and mental health concerns. This adverse impact is more pronounced among rural older adult individuals, female older adult individuals, those without spouses, and those with lower educational attainment.

The remainder of the paper is structured as follows. Section 2 presents the theoretical background and reviews associated literature. In Section 3 we describe the data for the analysis, the identification strategies, and the empirical models. Section 4 presents estimation results. Section 5 concludes.



2 Research background


2.1 The COVID-19 in China during 2019–2020

On December 8, 2019, the first pneumonia case of unknown cause was observed in Wuhan, the capital city of Hubei province, China. The pneumonia was later identified as caused by a new coronavirus (severe acute respiratory syndrome coronavirus 2, or SARS-CoV-2) (22), later named Coronavirus Disease 2019 (COVID-19) by the World Health Organization (WHO). COVID-19 was first reported to the local government on December 27, 2019 and, by January 29, 2020, the virus had spread into all provinces of mainland China, having radiated from Hubei province. Following January 23, 2020, all provinces immediately launched highest-level regulatory responses. China was the first country to impose drastic measures, including lockdowns and facemask mandates.

The Chinese government also adopted a “zero-COVID” strategy, which is designed to eliminate transmission of the virus within the country and allow normal economic and social activity to resume as quickly as possible (23). During this first wave of the pandemic, many regions homogeneously implemented strict anti-contagion policies, including strict social distancing, human mobility restrictions, and quarantine-on-entry policies, especially for residents from high-risk areas. Based on the “National overall emergency response plan for public emergencies” that was published in 2006, China divides public health emergencies into particularly serious (level I), serious (level II), major (level III) and general (level IV) levels, according to the nature, degree of harm, and scope of those emergencies. The most severe level is Level I, and the least severe level is Level IV.1 The timing of each province’s response time for moving to one level or another is listed in Supplementary Table 1.

By late February, the pandemic had been brought under control in most Chinese provinces. On April 8, 2020, the lockdown was lifted in Wuhan where the coronavirus pandemic started. To some extent, this event represented the end of the first round of the COVID-19 outbreak in China, after which infections were scattered. After June 2020, all regulations were deescalated to the lowest level (level IV). Even though there were rising case numbers caused by international transmission sources in Heilongjiang and Xinjiang provinces, the national level was stable. As depicted in Figure 1 and Supplementary Table 2, reported COVID-19 cases varied across provinces in 2020 and so did the anti-contagion policies (24, 25). In late 2020, China’s economy continued its broad recovery from the recession that the pandemic triggered, with stable job creation and record international trade growth, although recovery in retail consumption remained slower than predicted.2
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FIGURE 1
 Geographical variation of the COVID-19 infection of mainland China 2019–2020. Most COVID-19 cases in Hubei, a central province of China, and significantly more cases in provinces adjacent to Hubei.




2.2 COVID-19 and wellbeing among older adults

Motivated by concerns for the wellbeing of the older adult, on May 12, 2022 we conducted a field study that involved surveying 1,207 Chinese individuals, including older adult individuals, in Beijing, Shanghai, and Jilin province, all of which were strongly affected by the Omicron spread in early 2022. We found that, during the lockdowns, 16.16% of surveyed residents experienced difficulties with medical treatment. Among those with common illness, 32.67% encountered difficulty seeking medical treatment, accounting for 5.2% of all residents interviewed. The older adult faced even greater difficulty, particularly with medical treatments and prescription medicines. Among the older adult, 68% reported psychological stress and even recurring neurological disease. Older adult individuals found it difficult to obtain staple goods. Unlike members of younger cohorts, older adults, especially those aged 65 years and above, are less digitally literate and depend heavily on governmental subsidies. Only 5.26% of the older adult population’s purchase goods online, while roughly one-quarter of other age cohorts do. The percentage of older people who lack necessities is much higher than in other groups.

Many studies have found a trade-off between widespread containment of infections and better wellbeing among the general population. For example, mobility restriction measures are found to be detrimental to psychological wellbeing and give rise to mental health problems (1, 3, 26). Schmidtke et al. (2) find reduced life satisfaction and mental health in 2020 after the first federal lockdown in Germany. Clark and Lepinteur (12) use longitudinal data collected from European countries during 2020 and find lower levels of life satisfaction in regions with stricter COVID-19 policies. Grimes (13) finds that individuals in New Zealand who live in stricter lockdown areas experience greater loneliness and lower life satisfaction than they did before the pandemic.

Clearly, in addition to the effects of infection per se, pandemics and lockdowns reduce social activities and physical exercise, and these reductions have been identified as important factors contributing to declining mental and physical health (11, 27, 28). For example, social activities have significantly positive impacts on cognitive function among the older adult (29). Lockdowns lead directly to reduced social interaction and greater loneliness. Reduced social interaction can deprive individuals of social resources and may reduce access to direct support for healthcare needs (30). Lockdowns can also predict more widespread feelings of isolation, which in turn predicts severer symptoms of depression and anxiety (31). Nevertheless, Kessler and Staudinger (32) suggest that, for the older adult, interacting with adolescents can compensate for age-related deficits (for example in cognitive performance and cognitive emotional complexity) and help increase the complexity involved in regulating emotions. Regarding loneliness, Hamermesh (33) points out that, when more time is spent alone, satisfaction diminishes. Loneliness affects neuroendocrine function and is associated with detrimental sleep patterns. Lonely individuals may also engage in worse health behaviors, such as poorer lifestyles, increased smoking and alcohol use, and less exercise, thereby possibly leading to cardiovascular disease and mental health difficulties (34). Health economists find that mental health problems rank among the top negative health conditions that undermine wellbeing (35–38). Consequently, it is postulated that the implementation of lockdowns will result in a reduction in life satisfaction among the older adult population, due to the deterioration of both physical and mental health.




3 Data, identification strategy, and model

As mentioned above, we drew our empirical dataset from CFPS,3 and used the 2016, 2018, and 2020 waves with respondents above 60 years of age4. Applying personal identification numbers, we can track these individuals over time and construct a panel dataset for our empirical study. Information on coronavirus infection was collected from Tencent news and the data were released by the national as well as regional public health commissions. We merged the cumulative infected cases and deaths at the provincial level with the individual data. Our main dependent variable was life satisfaction measured as an ordinal variable on a 5-point scale ranging from the lowest to the highest degree of satisfaction. The mechanisms we examined included physical and mental health outcomes. The survey questions have asked respondents about the incidence of chronic disease during the previous half year, whether a respondent was ill during the previous 2 weeks, how often an individual encountered sleep difficulties per week, whether an individual had smoked within the previous 2 weeks, body mass index, the frequency with which it feels difficult to accomplish tasks, how often an individual has felt lonely, sad, and so on. In Table 1, we provided variable definitions and year-by-year descriptive statistics for all respondents aged 60 years and above. The overall statistics for the regression sample were presented in Supplementary Table 3 (the mean age is 68.13, ranging from 60 to 95; males accounts for 51% of the sample population and 48% are urban residents). The distribution of core variables over time was presented in Figure 2 and, in general, we did not observe significant declines or increases in the aggregated values in 2020. The average value of life satisfaction increased significantly from 2016 through 2018 (3.858 vs. 4.237), however, which was a much greater increase than that observed for the 2018–2020 period (4.237 vs. 4.277).



TABLE 1 Statistics description for all older adults at 60 and above.
[image: Table1]
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FIGURE 2
 Distributions of life satisfaction and health outcomes 2019–2020. The average value of life satisfaction increased significantly from 2016 through 2018, and which increased greater for 2018–2020 period.


The proportion for observations of having chronical diseases was about 0.3, and which of being sick was about 0.4. However, the latter was somehow low in 2020.

The frequency of facing difficulties to sleeping and to accomplishing things was about 2 out of 5, and which of feeling lonely was about 1.5 out of 5.

Our identification was essentially a DiD estimation; that is, we compared outcomes for individuals in regions that were more severely exposed to the COVID-19 pandemic and the associated regulations with outcome for those located in regions with less severe exposure. This identification strategy has been widely used with observational data, as in Duflo (39), Qian (40), and Lu and Yu (41). The 2020 CFPS wave was launched in the second half of 2020. Meanwhile, this was a period of temporary relief from COVID-19 and lockdown policies were loosened in most provinces. We measured outcomes in the 2020 wave after severe treatment and compared those outcomes with prior outcomes for each individual in the 2016 and 2018 waves. Using provincial numbers of infections and deaths in 2020, we then distinguished the varying severity of the spread of COVID-19 across regions and captured regional variations in associated anti-contagion measures. The timing of the survey and regional exposure severity made it possible to explore the causal effects of the pandemic on within-person wellbeing among the older adult through fixed-effects estimation.

Specifically, our specification for DiD estimation in the longitudinal study can be formulated as follows:

[image: image]

where o indicates province o, i indicates individual i, j is the birth year cohort, and t represents survey year t. [image: image] represents individual fixed effects. Unobserved determinants of life satisfaction that are fixed at the provincial level, such as regional living standards, cultures, and customs, were controlled for through provincial indicators ([image: image]). Similarly, members of our empirical sample population were born between 1921 and 1960 and have lived through major events including World War II, the founding of the modern Chinese nation, the Great Famine, and the Cultural Revolution. These event shocks can be absorbed by the birth cohort indicators ([image: image]). Exposure Intensity measures the regional severity of exposure to the pandemic. Year indicators ([image: image]) are also controlled for and we listed coronavirus year (which equals 1 if the survey time is 2020 and 0 otherwise) to measure the average within-person change during the pandemic. Interaction is measured by the product of Exposure Intensity and coronavirus year. X is a vector of control variables including age, gender, rural or urban residency, educational attainment, and social status related to personal wealth and marital status. [image: image]is the error term. A significant coefficient of [image: image] implies a significant effect of COVID-19 and anti-contagion policies on overall life satisfaction of the older adult, conditional on the overall covariates and fixed effects.

Exposure Intensity is constructed according to the severity of infections and measured by creating an ordinal variable comprising quantiles according to the regional population distribution of infections.5 Because infections in Hubei province exceeded the sum of all infections in the remaining regions, we set its value at 6. Also, we measured regional intensity directly as the natural log of infections or deaths, the results of which were shown in a robustness check. Moreover, we constructed alternative indicators representing whether a region was severely exposed to the pandemic (dummies were linked to regions with cumulative infections above 800 cases or numbers of deaths greater than 5, accounting for around 50% of the sample) and alternative ordinary exposure measures (say, creating 10 quantile categories). One concern was that our DiD estimates could be biased by unobserved major life events that occurred during this period other than COVID-19 that might drive changes in wellbeing, such as the death of a family member. Thus, we used a shorter panel that includes only the 2018 and 2020 waves to address these concerns. In addition, we analyzed subsamples with obvious differences in lockdown policies, compared regions distributed at the bottom 20% or 40% with those at the top 20% or 40%, respectively, and run regressions with a binary treatment variable.


3.1 Assessment of the identification strategy

The underlying assumption for the DiD estimator is that, in the absence of the pandemic, subjective wellbeing among the older adult exhibits parallel trends over regions and the pattern changes because of variations in exposure severity. This assumption ensures that the decline in life satisfaction is not driven by systematic differences across regions. We could not observe the counterfactual outcomes without the pandemic and therefore we tested the assumption directly. Providing a graphical depiction of the identification strategy is complicated in our context with individual life satisfaction as the outcome. Spatial and temporal variations in treatment intensity with three waves of longitudinal data lead to more difficult analyses, unlike the usual difference-in-differences setting with a binary treatment variable and data that include a greater number of time frequencies. We thereby offered a graphical illustration of the basic idea of our identification strategy in the spirit of an event study. We first graphed regional average life satisfaction in Figure 3, ranging from the region with the lowest number of cases to the region with the highest number of cases for each year. There is, approximately, a pattern of lines for 2016 and 2018 that is close to parallel trends over regions, while the year 2020 exhibits another pattern. Life satisfaction levels in those with severe exposure are slightly lower than in 2018. Similar patterns were found when we graphed regional average satisfaction over 5 or 10 quartile measures (see Supplementary Figure 1).
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FIGURE 3
 Trends of life satisfaction over regions with different exposure severity and time. We graphed regional average life satisfaction in Figure 3, ranging from the region with the lowest number of cases to the region with the highest number of cases for each year. We did not find life satisfaction decreasing with cases increasing.


Second, we tested the validity of the identification strategy by challenging the possibility that the effects captured might stem from systematic regional differences. We run regressions of life satisfaction on groups of dummies indicating varying exposure intensity categories while controlling for wave, birth cohort, and individual fixed effects with 2016–2018 and 2018–2020 panels. Intuitively, the patterns of coefficients should differ when using data with and without the pandemic. As shown in column (1) of Supplementary Table 4, the coefficients of interest are all nonsignificant and suggest that there were no differences across regions grouped by exposure severity before the pandemic. For the 2018–2020 fixed effects estimation (see column 2), however, almost all of the coefficients are significant and their magnitudes suggest a declining trend in life satisfaction along with severity categories, although the coefficient of the most severely infected group, individuals residing in Hubei province, is insignificant. We also assigned the treated time to the year 2018 and run placebo tests with the 2016 and 2018 CFPS waves. Empirically, we used all respondents aged over 60 years to conduct cross-sectional analyses as well as run fixed effects estimation while controlling for the battery of variables listed in Equation 1. The counterfactual DiD estimators, as expected, are insignificant.




4 Empirical findings


4.1 Main results

Table 2 presents our main results showing severely-treated effects of COVID-19 on life satisfaction among the older adult. Three groups of regressions are presented, containing the whole panel, the balanced panel with respondents followed for all 3 years, and a cross-sectional study with all respondents aged 60 years and above. Each column represents a single regression. The results reported in column (1) reflect a short regression while controlling for wave and individual fixed effects, while the results reported in column (2) reflect further controls for birth cohort and province fixed effects. Column (3) presents estimates in the regression controlling for covariates, time and individual fixed effects. Column (4) presents the full estimates of Equation 1 with all individual socioeconomic and demographic variables added. Columns (5) and (6) display estimates from cross-sectional analyses. For columns (7) and (8), we re-estimated Equation 1 with the well-balanced panel.



TABLE 2 Intensive exposure to pandemic and associated policy and life satisfaction—panel results.
[image: Table2]

Our regressor of interest, Interaction, is consistently negative and significant across all regressions. This finding suggests that the older adult who reside in severe exposure areas evaluate their life satisfaction to be significantly lower than those experiencing less severe exposure. The sizes of the estimates of interest rise slightly when we controlled for age, gender, residential area, education, social status, and marital status, changing from −0.0341 to −0.0366. The average value of severity in 2020 is 2.93, and the average reduction in life satisfaction is estimated to be 0.11 (−0.0366*2.93) on the 5-point scale and around 3% of the regression sample average (−0.11/4.2; see Supplementary Table 3). The DiD estimate of cross-sectional studies after controlling for the battery of control variables is −0.0344, while it is −0.034 for the full estimation using the well-balanced panel sample. The effect sizes in the full estimations continue to be quite close, no matter which sample or method we used (see columns 4, 6, and 8). Therefore, the evidence strongly supports the proposition that there exists a negative impact of living in regions with more severe infections and strict distancing policies on wellbeing among the older adult. Note that the negative DiD estimates remain strongly significant in specifications without provincial fixed effects, birth-cohort fixed effects, or neither, and in estimations with robust standard error clustered by province or individual.



4.2 Results from alternative identification strategies

As discussed in section 3, we constructed alternative measures to capture regional severity of exposure. We re-estimated the difference-in-differences estimations with these alternative measures and presented the results in Table 3. In panel A, we continued to identify exposure severity with infections but in different ways. For columns 1 and 2 we used the usual difference-in-differences setting, comparing the bottom 20% or 40% of infected regions with the top 20% or 40% of severely exposed groups. The DiD estimates are significant and the coefficient rises to a greater extent (−0.130 for the top and bottom 20% groups by comparison; −0.126 for the top and bottom 40% groups by comparison). The variables containing the 2, 5, and 10 quartile categories of infections are then used instead of exposure severity in columns 3 through 5, while the natural log of regional infection cases is used in column 6. The last column presents the DiD estimator with the 2018–2020 panel. All DiD estimates remain strongly and significantly negative, except for changes in magnitude.



TABLE 3 Robustness checks with alternative identification strategies.
[image: Table3]

For panel B, we identified exposure severity through regional numbers of deaths instead of infections and follow the same strategies. All estimates of interest are strongly and significantly negative. Nevertheless, the effect sizes are similar to those of their counterparts reported in panel A. In panel C, we considered samples that exclude Hubei province. As stated in section 2, the first wave of a major outbreak of COVID-19 in China occurred in Wuhan city, Hubei province, and the number of infections as well as deaths exceeds the sum of all infections and deaths in the remaining regions. The impacts of the pandemic on residents in Hubei province can be complex. After excluding Hubei province from the sample, all the DiD estimates remain strongly significant and rise compared with estimates obtained that include Hubei (for example, interaction, −0.0366 vs. –0.0411 for the 2016–2020 panel; −0.032 vs. –0.026 for the 2018–2020 panel). This evidence implicitly suggests that the loss in welfare is more likely to be related to health-risk perceptions and lockdown policies than to the infectious disease.

We then examined the relationship with dummies of interaction categories instead of one DiD item (see Supplementary Tables 5, 6). The decreasing patterns and significances of the coefficients from the lower to the higher exposure groups, in general, support the loss in welfare reflecting severe exposure. The insignificances of the counterfactual DiD estimates with the 2016 and 2018 waves, as placebo tests, also support the presence of a causal relationship (see Supplementary Table 4). In addition, we narrowed our focus to Hubei respondents alone. We found within-person increases in loneliness and pessimism (feeling that it is difficult to accomplish tasks) from 2018 to 2020 but no changes in life satisfaction (see Supplementary Table 7). This province experienced an extremely severe outbreak of disease infection and deaths compared with what other provinces experienced. Hubei residents have not, however, exhibited the greatest loss in subjective wellbeing, instead exhibiting resilience.

In general, the results reported in Table 3 are notable for their robustness to alternative identification strategies and subsamples, highlighting the negative impacts of severe exposure to the pandemic on life satisfaction among the surviving Chinese older adult. These results also imply that the overall negative effects are not sensitive to variations in identification strategies or sample selection.



4.3 Mechanism exploration


4.3.1 Physical and mental health mechanisms

This section explores mechanisms that may explain the negative association found above. We focused on channels related to physical and mental health outcomes, through which severe exposure to COVID-19 as well as isolation affects subjective wellbeing among the older adult. In particular, we explored whether severe exposure to the pandemic is associated with the mechanisms in question by estimating:

[image: image]

All estimation results are presented in Table 4 and for brevity we reported only the results for the key estimators (other results are available upon request). Variables examined include self-rated health condition, smoking behavior, chronic disease and sickness, sleeping difficulties, frequencies of various emotions (e.g., loneliness, distress, etc.). Empirically, for a mechanism to be capable of explaining the relationship between severe exposure to the pandemic and life satisfaction among the older adult, the [image: image] estimates are expected to be statistically significant as a sufficient condition.



TABLE 4 Explore the mechanisms of health outcomes.
[image: Table4]

The results show that severe exposure to COVID-19 and related policies significantly increased the probability that chronic disease occurs in the previous half year as well as being ill during the previous 2 weeks. Smoking behaviors diminished in 2020 but the DiD estimate is insignificant. Poor health is negatively related to life satisfaction (42, 43). Moreover, Grimes (13) find that lockdown policies in New Zealand intensify feelings of loneliness. We found no significant effect, however, of severe exposure on loneliness among the older adult in fixed effects estimations. This might reflect the difficulty involved in confirming causality with a cross-sectional design. Moreover, this inconsistency might be driven by lifestyle differences in China (large families) and increases in online social interactions. During the pandemic, a health quick-response code was launched across the country and this policy promoted considerable coverage through internet and social media usage among the older adult. The percentage of internet users aged 60 years and over increased from 6.7% in 2019 to 11.2% in 2020. At the meantime, we observed that, on average, the level of loneliness increased significantly during the COVID-19 period compared with what occurred in previous waves (0.121). Furthermore, the results show that older adult individuals living in severe-exposure areas experienced greater difficulty falling asleep (0.02) and more frequently find it difficult to accomplish tasks (0.02) than their counterparts in areas with looser pandemic restrictions. It is possible that, in stricter regions, daily news about the pandemic and lockdowns promoted more prominent risk perceptions that are directly linked to psychological distress. Also, while social isolation is the major factor that is detrimental to wellbeing among the older adult and significantly associated with depression as well as loneliness [(e.g., 44, 45)], mobility restrictions during the pandemic further exacerbated feelings of isolation.

In addition, we also investigated the influence of being overweight (with a BMI above 25), self-reported health status, and various emotions (the frequency of feeling happy, dismayed, sad, or pessimistic). See the Supplementary material for additional results. Both coefficients of Interaction and COVID-19 year are insignificant in regressions of overweight and self-reported health status as outcomes. The coefficients of COVID-19 year show increases in passive emotions but no significant effects are found to have been caused by severe exposure to the pandemic. The coefficients of interaction are insignificant for these outcomes. To summarize these findings, the evidence suggests that exposure to COVID-19 has, to some extent, generated negative influences on mental and physical health (chronic disease, illness, feeling that it is difficult to accomplish tasks, and sleeping difficulties), which are important determinants of subjective wellbeing, among the older adult.



4.3.2 Robustness checks on the mechanisms

Because there was no major public health event between 2016 and 2018 that could affect health outcomes for the older adult as severely as the pandemic, we created an alternative Interaction term between exposure severity and 2018 and conduct placebo tests through estimating Equation 1. The health outcomes should not be influenced in such a quasi-counterfactual scenario and the coefficients of the alternatives should be insignificant, unlike the results presented in Table 4. As presented in Panel A of Table 5, as expected, all estimates of interest are statistically insignificant, supporting the results shown in Table 4.



TABLE 5 Robustness for the mechanisms.
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We further investigated the role of the mechanisms in explaining how the pandemic affects life satisfaction. To do this, we estimated the following:

[image: image]

Changes in [image: image] of Equation (3) after controlling for the mechanism variables will help to explain the power of the mechanisms. Such a sequential covariate method of analysis has been used often in empirical studies to reveal mechanisms [see (46)]. The results are presented in Panel B of Table 5. In addition to fixed-effects estimations, cross-sectional analyses are also conducted.

Comparing the coefficients of Interaction before and after controlling for channel variables, the sizes of the estimates in the panel study decline from −0.0366 to −0.0341, accounting for 7% of the overall negative effect, while in the cross-sectional analysis the effects shrink from −0.0344 to −0.0308, accounting for 10.5% of the loss in satisfaction. This interpretation may suffer from unobserved collinearity, but it still provides us with a better understanding of the mechanisms. The determinants of life satisfaction are diverse and the pandemic with the associated quarantine policies have affected the older adult in complex ways. On the whole, both sets of estimates associated with Tables 4, 5 imply that COVID-19 exposure reduces overall life satisfaction among the older adult, while physical and mental health outcomes are significant channels for these effects.




4.4 Examination of heterogenous effects

The same external shock may have impact distinct groups differentially. Serrano-Alarcón et al. (47) find that mental health problems have been more serious among those with low educational attainment during the pandemic. Adams-Prassl et al. (4) point out that the negative impact of the pandemic on mental health has been attributable mainly to women, which is in line with Pierce et al. (48) and Bau et al. (49). Grimes (13) shows that individuals without partners experienced lower life satisfaction and greater loneliness. Moreover, Mahmud and Riley (50) find that the epidemic has had a considerable effect on the wellbeing of residents in rural areas. To identify which groups are more vulnerable, we further examined the older adult with alternative characteristics. This identification may also provide more targeted information about older adult sufferers to policymakers.

We first estimated Equations 1, 2 across gender, rural–urban residents, and marital status (see Figures 4, 5).6 Regarding gender difference, we found females have experienced more significant decline in life satisfaction and more significant increases in sleeping difficulties as well as pessimistic moods than males. This is in line with Galasso et al. (51), who show that women are more likely to perceive the COVID-19 as a very serious health problem as well as being more likely to comply with public policy measures. Regarding smoking behavior, the estimates of the COVID-19 year dummy reveal reduced smoking among both males and females. The coefficients of Interaction are not consistent across gender. The estimate is negative for males while it is positive and marginally significant at the 10% level for females. Compared with individuals with partners, those without spouses have suffered twice the loss of life satisfaction during the pandemic, indicating that those without partners have been more vulnerable during the pandemic. These individuals have been more likely to experience illness and to encounter greater sleeping difficulties during the pandemic and lockdowns.
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FIGURE 4
 Heterogeneouse effects on life satisfaction across gender, residentials, and marital status. The DiD estimates of Interaction obtained with Equation 1 are graphed, respectively. All controls are the same as the full regressions in Table 2.
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FIGURE 5
 Heterogeneouse effects on life satisfaction across education attainment and social status. The DiD estimates of Interaction obtained with Equation 1 are graphed, respectively. All controls are the same as the full regressions in Table 2 but without the variable for classification.


Moreover, older adults living in rural areas suffer more severely than the urban older adult (see Figure 6). In general, most rural areas experience relatively worse socio-economic environments and healthcare conditions, with less developed digitalization. Moreover, family and social ties are arguably stronger in rural China than in urban areas. Thus, social isolation largely reduces social contacts among the rural older adult. We observed a significantly stronger reduction in the level of life satisfaction among the rural older adult. In severely exposed regions, older rural adults have experienced a significant increase in pessimistic moods and illness. In addition, we found that the urban older adult encounter more severe sleeping concerns caused by the pandemic than the rural older adult.

[image: Figure 6]

FIGURE 6
 Heterogeneouse effects on health outcomes across gender, residentials, and marital status. The DiD estimates of Interaction obtained with Equation 2 are graphed, respectively.


The heterogeneous effects on life satisfaction across educational level and social status are shown in Table 6. The estimates suggest that severe exposure to the pandemic is more detrimental to the older adult with lower educational attainment (below primary or junior high school), which is consistent with Serrano-Alarcón et al. (47). Less educated older adults have been significantly affected by the pandemic, reporting lower life satisfaction as well as a higher probability of suffering pessimistic moods and chronic disease during the previous half year (see estimation results reported in Supplementary Tables 7, 8). However, no significant heterogeneous effects are observed across social status. Based on the above analyses, individuals in the older adult population who are female, living alone, living in rural areas, or have lower educational attainment experience greater loss of wellbeing during the pandemic, and also report lower life satisfaction and worse physical or mental health.



TABLE 6 The heterogeneous effects over life cycle.
[image: Table6]

Last, we investigated whether older adult individuals are more vulnerable than younger cohorts during the pandemic. We applied Equation 1 for a range of age-cohort groups: below 20 years of age, those aged 20–40, those aged 40–60, and those aged 60 and above. Table 6 shows the results. As the sizes and significance of the coefficients of Interaction show, the pandemic has affected the older adult to the greatest extent (the coefficient is −0.036 for those aged 60 years and above, −0.04 for those aged 65 years and above), followed those aged 20–40 years (−0.029) and middle-age cohorts aged 40–60 years (−0.017). For those who are younger than 20 years of age, no significant effect is found. We applied permutation tests with 1,000 repetitions for the older adult population and other age groups. The resulting coefficient of Interaction for the older adult is significantly different from those for the other groups, although it is insignificant compared with those 25–35/20–40 years old. Thus, in contrast to the results for various stages of the life cycle, the negative effect of the pandemic on the older adult is the largest, suggesting that the pandemic and the associated lockdowns have affected wellbeing among the older adult the most severely.




5 Conclusion

The contemporary human society is confronted with a substantial challenge: population aging (52). In 2021, China had a population of approximately 267.36 million individuals aged 60 years and older, representing 18.9% of the national population, and 201 million individuals aged 65 years and older, accounting for 14.2% of the population. The improvement of the wellbeing of the older adult is an important aspect of the enhancement of social welfare (53, 54). However, the recent outbreak of COVID-19 has had a profound impact on the health and wellbeing of older adults (55). The associated large-scale lockdowns have distinguished this public health emergency from any previous pandemic. Both health risk and social isolation are widely documented as the two major determinants of wellbeing among the older adult (42). Consequently, it is of great significance to understand the effect and mechanisms of this public health emergency on wellbeing among the older adult (56, 57). This paper empirically answered the above questions with advanced research designs based on longitudinal individual-level data from China for 2016 through 2020.

The DiD estimators with the first-wave eruption of the COVID-19 pandemic in China as the treatment indicated that, first, life satisfaction among older populations has been negatively affected by the pandemic and lockdowns, conditional on year and individual fixed effects. Older populations in regions that were subject to wider virus spread and stricter social distancing has experienced a significant reduction in life satisfaction in 2020 after the first-wave outbreak in China, compared with what they experienced in 2016 and 2018. This suggests a causal relationship between isolation and the wellbeing of older adults. When examining various stages of the life cycle, it was evident that the older population was the most severely affected group. In light of the growing proportion of the global population that is aged 60 and over, the impact of containment measures on wellbeing is a matter of considerable concern.

Second, after performing a battery of identification strategy and specification checks, we explored several channels through which the pandemic has affected wellbeing among the older adult. Our results show that such exposure has increased the probability of suffering from chronic disease in the preceding half year as well as illness during the preceding 2 weeks. With respect to depression, the older adult living in areas subject to severe exposure has experienced greater difficulty falling asleep and more frequently considered it difficult to accomplish daily tasks. Furthermore, the coefficients of the COVID year reflect a decrease in smoking behavior and increases in various passive emotions, but no stronger effects are found to have been caused by extensive exposure to the pandemic because of the insignificance of the DiD estimators.

Third, we found heterogeneity in the effects of lockdowns across various groups. Regarding gender, the pandemic has led to a significant decline in life satisfaction and higher frequency of sleeping difficulties as well as pessimistic moods among females than among males. Regarding living status, populations without spouses have suffered loss of life satisfaction that was two times greater than that experienced by married individuals during the pandemic. Moreover, older adult individuals living in rural areas have suffered more severe consequences than the urban older adult. We observed an average increase in loneliness in the year of the pandemic in the rural sample but not in the urban sample. We also discovered that the urban older adult has encountered more severe sleep problems during the pandemic than the rural older adult. In addition, older adult individuals with the lowest educational attainment level (below primary schooling) are more vulnerable and we also found that those with zero income have suffered from significantly more severe loneliness during the pandemic.

Our findings not only add new evidence to a growing literature that examines various consequences of the pandemic, but also reveal insights that have significant implications for public policies. When policies are designed to prevent viral spread and protect public health, it is important to consider the prevention of secondary disasters, such as poorer physical and mental health among the older adult. First, it is recommended that psychological counseling be provided to the older adult, and counseling that is appropriate to various age groups and older adults across socio-economic backgrounds should be considered. This suggestion is also supported by Coyle and Dugan (30), who find that older individuals who can endure social isolation or adjust their expectations so that they do not feel subjective isolation may experience better physical and mental health. Second, elder-oriented policies, especially policies that focus on mental disturbance regulations and avoid perceived social isolation, should be designed to help individuals overcome the negative influences of the pandemic and concurrent lockdown measures. These policies could promote digital inclusion and institute special medical treatment tracks. Third, in Hubei province, where there has been a dramatic increase in infection and the highest number of deaths from COVID-19, there is no evidence to suggest that there has been a significant loss of life satisfaction. However, there is a negative influence on mental health. This finding implies that responses to public health emergencies should consider the significant cost of isolation measures in terms of wellbeing, especially among older adults.

In conclusion, it is important to acknowledge several limitations of the current study. Firstly, it is not possible to isolate the impact of the disease itself from that of social isolation and social distancing policies based on the data available at the time of analysis. Secondly, the estimates presented in this study are based on data from the early stages of the pandemic and, as a result, should be interpreted as representing the immediate health impacts of the pandemic and social isolation. Future studies may be able to distinguish the combined effects of infection and social isolation threats, or the long-term impact of the pandemic on mental health, when detailed policies data and more recent data become available.
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Footnotes

1   Measures and responses at Level I are organized and implemented by the State Council and by governments at the provincial level. Under the unified leadership and command of the State Council, measures include delineating control areas, instituting coercive measures, restricting mobility, controlling traffic, implementing health quarantines, etc. For Level II, all responses are the responsibility of governments at the provincial level. For Level III, municipal governments lead and direct emergency responses within their administrative areas. Governments at the county or local level organize and implement public health emergency measures at level IV. At any time, higher-level governments can give guidance and support to lower-level governments.

2   “China’s economy continues to bounce back from virus slump.” BBC News. 19 October 2020. Retrieved 9 January 2021; “China’s economic recovery continues but signals mixed in October.” Nikkei Asia. Retrieved 9 January 2021. Information source: https://en.wikipedia.org/wiki/COVID-19_pandemic_in_mainland_China#2019-2020_outbreak

3   The CFPS is conducted by the Institute of Social Science Survey (ISSS), funded by Peking University. Note that the questionnaires vary by year. From 2016 through 2020, most observations were the same but changes in the interviewee population change over time. The total number of adult respondents in the 2020 wave is approximately 26,400, less than the approximately 30,000 who had responded in previous waves.

4   The original contributions presented in the study are publicly available. This data can be found here: sss.pku.edu.cn/cfps/en/index.htm

5   The sample covers 27 provinces and four megacities. Eight areas are included in quantile 1 with the number of infections ranging from 1 to 224; six areas are included in quantile 2 with the number of infections ranging from 230 to 373; seven areas are categorized as quantile 3 with the number of infections ranging from 507 to 935; quantile 4 consists of six areas with the number of infections ranging from 964 to 1,299; quantile 5 contains three areas with the number of infections ranging from 1,306 to 2,046; Hubei province is included in quantile 6 and has 68,149 infected cases.

6   Main regression results are presented in Supplementary Tables 9, 10 and additional results are available upon request.
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Objectives: Living arrangement has been reported to have a significant influence on feelings of loneliness in older adults, but their living preferences may confound the association. This study aimed to investigate whether the associations of living arrangements with loneliness differ in community-dwelling older adults according to different living preferences.

Methods: In the 2008/2009 (baseline) and 2011/2012 (follow-up) waves of the Chinese Longitudinal Healthy Longevity Survey, living arrangements [living with children mainly (LWC), living with spouse only (LWS), and living alone (LA)], living preferences [preferring living with children (PreLWC) and preferring living alone/only with spouse (PreLA)], and feelings of loneliness were assessed. The effect modifications of living preferences in the associations of living arrangements with loneliness were estimated using logistic regression models, and corresponding odds ratios (ORs) were calculated.

Results: Living preferences significantly modified the associations of living arrangements with loneliness at baseline (p for interaction = 0.009 for LWS and = 0.015 for LA). Compared with LWC, LWS was protective for loneliness only in the PreLA older adults at baseline (OR = 0.53, 95% CI = 0.45–0.64, p < 0.001), and LA was significantly associated with loneliness especially in the PreLWC older adults, compared with their PreLA counterparts (at baseline, ORs = 2.89 vs. 2.15; at follow-up, ORs = 1.68 vs. 1.51).

Conclusion: Living preference modifies the associations of living arrangements with loneliness, and those who prefer living with children but live alone are more likely to feel lonely. It is recommended that living preferences should be considered when managing loneliness in community-dwelling older adults.
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INTRODUCTION

As filial piety of the Confucius culture prevails in China, co-residence is valued as the most desirable living arrangement for community-dwelling older adults (1). However, with the development of our society and increasing preferences for individual privacy and independence, recognition of older adults on living alone, another kind of living arrangement, is changing. Living alone in older adults could be an initiative choice for socioeconomic advantaged older adults with younger age and better health status, who prefer a lifestyle of more freedom and privacy (2), or an involuntary choice for older adults who suffer from certain socioeconomic disadvantages (such as, being childless or in poverty) and need to live alone (3). Living alone is often accompanied by a decreased level of family/social support and healthcare utilization, leading to social isolation and life challenges for older adults (4, 5). Living alone older adults have been found more likely to be lonely compared with their counterparts (3, 6), and loneliness is a major source of suffering among older adults (7). Previous studies have demonstrated that loneliness increased the risk of developing dementia among older adults especially in men (8), and was associated with mental disorders, such as depression, physical decline, and increased risk of death (9, 10).

Although closely associated, living alone and loneliness have different definitions: the former is an objective measure of one's living arrangements and is associated with social isolation, while the latter is a subjective emotional experience of one's personal relationships (11). Loneliness can be explained as the lack of “meaningful” social relationships (12), or the discrepancy between desired and actual relationships of an individual, either in quantity or quality (10). Deficit and cognitive explanations have been proposed for loneliness. With regard to the first, which focuses on the situational factors that cause loneliness, people need social contacts to avoid loneliness, and the lack of such contacts directly results in feelings of loneliness (13), but situational factors do not entirely explain the differences between lonely and not lonely individuals (14). As a subjective experience, loneliness cannot be fully understood without taking preferences or aspirations of people for their social contacts into account (13). According to the cognitive view, loneliness arises when actual social relationships do not match those that are desired (13). When this discrepancy exceeds a threshold, then the feelings of loneliness emerge. The symbolic interactionism emphasizes that the situation, individual, and individual–situation interaction play important roles during aging (15). Based on this, the social environment model is designed and proposed three key factors: the expectation on norm derived from specific situation, the ability of individual communicative competence, and the consistence on subjective evaluation between ability and expectation in specific situation. The degree of harmony of the three factors determines happiness and quality of life in older adults (15).

According to the above theories, loneliness is tied to the magnitude of social network of an individual, but mainly depends on how that individual subjectively perceives those relationships and how satisfied an individual is with the types of support received from those relationships (16, 17). This means that two older adults with similar social resources may have different feelings of loneliness (17), among which the subjective living preferences would play a modifying role but have been seldomly investigated. For older adults, living in a preferred arrangement could help them to adjust their needs and expectations and adapt to their living environments, so as to spend their late-life happily (14, 18).

To investigate the modifying effects of living preferences in the associations of living arrangements with loneliness in community-dwelling older adults, our study used the cross-sectional and longitudinal data of the population-based Chinese Longitudinal Healthy Longevity Survey (CLHLS) in the 2008/2009 and 2011/2012 waves and included 13,364 community-dwelling older adults for the analyses. We examined the sociodemographic, socioeconomic, physical, and cognitive factors related to living arrangements and living preferences, assessed the associations of living arrangements with loneliness, and determined whether living preference modifies these associations among community-dwelling older adults aged 65 years or above in China.



METHODS


Study Design and Participants

The CLHLS is an ongoing, prospective cohort study of community-dwelling Chinese older adults (19, 20). It covers the majority of the provinces in China and aims to investigate the factors associated with healthy longevity of Chinese. Started in 1998, the follow-ups have been conducted every 2–3 years. To reduce attrition, new participants are continually enrolled as death and lost-to-follow-up are inevitable. Trained interviewers with a structured questionnaire conduct the survey from door to door. Written informed consent was obtained from all participants and/or their proxy respondents, and the study was approved by the Research Ethics Committee of Peking University (IRB00001052-13074). All methods were performed in accordance with the relevant guidelines and regulations.

In the 2008/2009 wave (baseline), 16,954 older adults were initially interviewed, the number of which was the most among different waves. We excluded 391 participants younger than 65 years, 508 participants with living preferences “institution/don't know,” 308 participants living in an institution [as they were much older (93.1 ± 9.1 years), and institution living was different from community-dwelling], and 2,383 participants without definite status of loneliness [who were much older (96.6 ± 7.7 years) and mostly cognitively impaired (96%)], and finally included 13,364 community-dwelling older adults for analyses, among who 54.9% (7,342/13,364) survived, 29.3% (3,920/13,364) died, and 15.7% (2,102/13,364) were lost in the 3-year follow-up (the 2011/2012 wave). The baseline characteristics of older adults according to follow-up status were shown in Supplementary Table S1.



Measurements

We used the data of living preferences and living arrangements at baseline, and assessed the associations of living arrangements with loneliness in the total sample and stratified by living preferences, at baseline and 3-year follow-up.


Assessment of Living Preference and Living Arrangement

Living preference was assessed via the question “What kind of living arrangement do you like best?,” with answers “living alone (or only with spouse) regardless of proximity to children” (10.2%), “living alone (or only with spouse) with close proximity to children” (31.9%), and “living with children” (58.0%). The former two answers were combined as “preferring living alone (PreLA)” and the third as “preferring living with children (PreLWC).”

Living arrangement was assessed using the question “Who do you live with?” with responses “living with family (including housemaid)” and “living alone (LA).” We further defined “living with spouse only (LWS)” if “living with family (including house maid)” older adults had the answer to the question “How many people are living with you?” as “1” and answer to “Relationship between you and 1st person you live with currently” as “spouse,” otherwise “living with children mainly (LWC)” was defined. Answers to “Relationship between you and 1st person you live with currently” including “spouse (37.2%),” “child/spouse of child (55.7%),” “grandchild/spouse of grandchild (3.6%),” and “others (3.5%).”



Loneliness

Loneliness was assessed via the question “Do you feel lonely or isolated?” with answers “always,” “often,” “sometimes,” “seldom,” and “never,” which is demonstrated to be feasible for the loneliness assessment by previous studies (21, 22). For the purpose of statistical analysis, we recoded the responses into dichotomous data as follows: “always,” “often,” and “sometimes,” were defined as “lonely (32.7%),” “seldom,” and “never” as “not lonely (67.3%).”



Covariates

Measures of sociodemographic characteristics at baseline included age, gender, race (Han Chinese or minority), SDW, Single/Separated/Divorced/Widowed, residence (rural or city/town), occupation (non-professional or professional), education (<1 year or ≥1 year), body mass index (BMI), smoking, alcohol drinking, socioeconomic status (such as, sufficient financial support, economic independence, adequate medical service, and public medical payment), and dietary habits (such as fruit and vegetable eating and tea drinking). Social/leisure activity score was calculated in the way same as a previous study (23), with a higher score representing a higher frequency of social and leisure activities. Physical exercise was assessed via the question “Do you take exercise or not at present?” with answers ‘yes’ or ‘no.’ Self-reported health was assessed via the question “How do you rate your health status?” with answers ‘bad’ and ‘very bad’ defined as “poor self-reported health.” Interviewer-rated health was assessed by interviewers, with “moderately ill” and “very ill” defined as “poor interviewer-rated health.” Comorbidity was assessed via whether suffering from 24 common chronic diseases listed in the questionnaire (e.g., heart diseases, stroke, diabetes, hypertension, cancers, cataracts, and Parkinson's disease). Serious illness in the past 2 years was defined as “illness that causes hospitalization or being bedridden all the year around.” In addition, hearing and visual ability were assessed. Frailty Index (FI) score was calculated via the number of reported deficits divided by the total number of included deficits (ranging from 0 to 1), with a higher value indicating severer frailty. The continuous FI score was classified into non-frailty (FI score ≤ 0.21) and frailty (FI score > 0.21) following previous reports (24, 25). The Chinese version of the MMSE was used to measure cognitive function of older adults, and education-adjusted cognitive impairment was defined according to the same criteria in previous studies (26).




Data Analysis

Categorical variables were presented as numbers (percentages), and continuous variables were presented as means (SD). Differences in the distribution of categorical variables among groups were tested by χ2 test. For continuous variables, the F-test or Kruskall–Wallis test was used for comparison between different groups. Logistic regression models were performed to assess the associations of living arrangements with loneliness in the total sample and stratified by living preferences, and calculate the corresponding odds ratios (ORs) and 95% CIs. To test whether living preference was an effective modifier, interaction terms between living preferences and living arrangements for prevalent loneliness were assessed in logistic regression models, adjusted for baseline values of age, gender, race, residence, occupation, education, BMI, smoking, alcohol drinking, socioeconomic status, dietary habits, social/leisure activity score, physical exercise, poor self-rated health, poor interviewer-rated health, comorbidities (≥2), serious illness in the past 2 years, hearing problem, visual impairment, cognitive impairment, and frailty. Marital status was not adjusted as it overlaps with living arrangement. OR estimates for prevalent loneliness were adjusted for the same set of confounders cited above. As many variables changed from 2008/2009 to 2011/2012, interaction terms and OR estimates for incident loneliness were adjusted for age, gender, race, education, occupation, and changes in other variables from 2008/2009 to 2011/2012. The multicollinearity of the covariates adjusted in the above regression models was assessed by calculating their variance inflation factor (VIF) values (<10 indicating no collinearity). The acceptable level of significance was set as two-sided p < 0.05. Stata version 14.0 (StataCorp LP, College Station, TX, USA) was used for data analysis.




RESULTS


Baseline Characteristics by Living Arrangements and Living Preferences

As shown in Table 1, some of the factors associated with LA and PreLA were similar. In general, LA and PreLA older adults were more likely to be younger, Han-Chinese, currently smoking, and drinking alcohol; more of them took physical exercise, and fewer had poor interviewer-rated health, hearing problem, visual impairment, frailty, and cognitive impairment, compared with their LWC and PreLWC counterparts, respectively. Compared with the LWC ones, LA older adults were more likely to be SDW, live in rural, prefer living alone, have relatively worse socioeconomic status, and eat fewer fruits and vegetables; fewer of them had serious illness in the past 2 years, and more had poor self-rated health and prevalent and incident loneliness. PreLA older adults were more likely to be male, married, live in city/town, have professional occupation, better education, higher BMI, better socioeconomic status and dietary habits, higher social/leisure activity score, and fewer of them had prevalent loneliness, compared with those who preferred LWC.


Table 1. Baseline characteristics by living arrangements and living preferences.

[image: Table 1]

It is worth noting that the LWS older adults had the best status compared with those in other living arrangements: they were youngest, most likely to have professional occupation and ≥1 year education, had highest BMI, best socioeconomic status and dietary habits, most social/leisure activities and physical exercise, and fewest of them had poor interviewer-rated health, hearing problem, visual impairment, frailty, cognitive impairment, and prevalent and incident loneliness. Besides, most of them were male, Han-Chinese, currently smoking and drinking alcohol, and most preferred LA, although most of them had ≥2 comorbidities and serious illness in the past 2 years. In addition, we found that both LWS and LA older adults tended to underestimate their health status, indicated by the fact that fewer had poor interviewer-rated health but more had poor self-rated health.



Baseline Characteristics by Combinations of Living Preferences and Living Arrangements

In our study, 71% of the PreLA older adults achieved their preference (such as LWS: 41.8% or 2,350/5,618, LA: 29.3%, or 1,643/5,618), and 88% (6,789/7,746) of the PreLWC ones achieved their preference. As shown in Table 2, PreLWC and LWC older adults (accounted for 50.8% in the total sample) were oldest, mostly female, and minority; fewest of them were currently smoking, economic independent, drinking tea, or took physical exercise, and most of them had poor interviewer-rated health, hearing problem, visual impairment, frailty, and cognitive impairment. Most of those who preferred LWC but LWS (accounted for 3.4% in the total sample) lived in rural, had ≥2 comorbidities, and serious illness in the past 2 years. Older adults who preferred LWC but LA accounted for 3.7% in the total sample, and showed characteristics, such as fewest professional occupation and ≥1 year education, lowest BMI, fewest current alcohol drinking, worst socioeconomic status, fewest fruit and vegetable eating, lowest social/leisure activity score, fewest ≥2 comorbidities, and most poor self-rated health, and prevalent and incident loneliness. Older adults who preferred LA but LWC (accounted for 12.2% in the total sample) were most likely to live in city/town, have relatively better socioeconomic status, and were least likely to have poor self-reported health. Those who preferred LA and LWS (accounted for 17.6% in the total sample) were youngest, and most were male, Han-Chinese, currently smoking and drinking alcohol; most of them had professional occupation and ≥1 year education, highest BMI, best socioeconomic status and dietary habits, most social/leisure activities and physical exercise, and fewest had poor interviewer-rated health, hearing problem, visual impairment, frailty, cognitive impairment, and prevalent and incident loneliness. Fewest of the older adults who PreLA and LA (accounted for 12.3% in the total sample) were married, and fewest had serious illness in the past 2 years.


Table 2. Baseline characteristics stratified by the combinations of living preferences and living arrangements.
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Effect Modifications of Living Arrangements on Loneliness by Living Preferences

As shown in Table 3, compared with the LWC older adults, LWS was protective for prevalent loneliness at baseline (OR = 0.63, 95% CI = 0.55–0.72, p < 0.001), but no longer protective for incident loneliness in the 3-year follow-up (OR = 0.97, 95% CI = 0.79–1.20, p = 0.806), and the LA older adults were significantly more likely to be lonely at both baseline (OR = 2.43, 95% CI = 2.14–2.76, p < 0.001) and follow-up (OR = 1.66, 95% CI = 1.30–2.12, p < 0.001), although with decreased OR from baseline to follow-up.


Table 3. Modification of the effect of living arrangement on loneliness by living preferences.
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When stratified by living preferences, compared with the LWC older adults, LWS was protective for prevalent loneliness only in PreLA older adults at baseline (OR = 0.53, 95% CI = 0.45–0.64, p < 0.001), but not the PreLWC ones (OR = 0.81, 95% CI = 0.63–1.04, p = 0.103); the OR between LA and prevalent loneliness was decreased by PreLA (OR=2.15, 95% CI = 1.82–2.54, p < 0.001), while further increased by PreLWC (OR = 2.89, 95% CI = 2.33–3.60, p < 0.001). Although the same trend was found in the analysis of follow-up, only LA was significantly associated with the increased risk of incident loneliness in PreLWC and PreLA older adults (OR = 1.68, 95% CI = 1.03–2.74, p = 0.038; OR = 1.51, 95% CI = 1.12–2.06, p = 0.008, respectively). Living preference significantly modified the associations of living arrangements with prevalent loneliness (p for interaction = 0.009 for LWS, = 0.015 for LA) but not incident loneliness (p for interaction = 0.159 for LWS, = 0.749 for LA).




DISCUSSION

In terms of elderly care, familism, especially filial piety, remains a predominant norm in the intergenerational relationship in China (27), thus living alone is generally not a preferred option for most Chinese older adults. Living with spouse and/or children could facilitate material, emotional, and other instrumental supports to older adults, and promote communications with family members; by contrast, living alone is often accompanied by a decreased family/social support and social isolation (4, 5). However, with the development of our society and increasing preferences for individual privacy and independence, recognition of older adults on living alone is changing. Some studies have found that LWC could increase dependence, family obligations, losses of privacy, and self-determination, thus speeding up age-related loss of physical ability (2, 28), while LA older adults have more free time and less family obligations and other constraints, which may help them to be more socially active (29). Additionally, LA has been demonstrated to be a conditioned choice of a set of critical factors among older adults: those who have higher education, financial independence or higher income, available housing, and good health status could afford to live alone (3, 30).

According to the deficit and cognitive theories, although living alone may cause loneliness in older adults, loneliness cannot be fully understood without considering their preferences for social relationships. Only when actual social relationships do not match those that are desired, will loneliness emerge (13, 14). Fundamentally, emotion is the interaction between an individual and a situation that evokes emotion, but not the simple summation of them. Thus, individual-situation interaction plays an important role in emotional regulation. Situation selection, the most prospective emotion regulation strategy from emotional regulation process model (31), emphasizes putting the individual in a situation that is more likely to produce satisfactory emotions, or avoiding situations that may produce unsatisfactory emotions. Older adults can better predict the emotional arousal and experience brought by the current situation, and adopt situation selection strategy more in emotional regulation (32). Therefore, living preferences of older adults, which are usually culture-based, may play a modifying role in the associations of living arrangements with loneliness.

In our study, LWS was the most favorable living arrangement for the married older adults (61%, 2,789/4,576), consistent with previous studies (27, 33). Nearly all LA older adults were SDW (99%) and widowhood accounted for 96% in the SDW at baseline, indicating that widowhood was the major cause for them to live alone. Besides, SDW older adults may choose to live with their children, as 76% (6,651/8,788) of the SDW older adults were LWC and 70% (6,184/8,788) of them preferred LWC in our study. It is reasonable for us to consider that LA was most likely a kind of personal choice for some older adults, as 77% (1,643/2,143) of the LA older adults preferred LA (much higher than 42% in the total sample). For some LWC older adults, however, LWC may be a kind of reluctant actions, as 19% (1,625/8,414) of the LWC older adults preferred LA.

The voluntary LWS/LA accounted for 29.9% in the total sample (such as, 17.6% PreLA and LWS, and 12.3% PreLA and LA), and the involuntary LWS/LA accounted for only 7.1% in the total sample (such as, 3.4% PreLWC but LWS and 3.7% PreLWC but LA). Regardless of their living preferences, compared with the LWC older adults, the LWS/LA ones were more likely to live in rural, and the rural-urban migration of their adult children in China may be an important reason, leaving them as “empty nesters” (3). Childlessness, however, was not the potential reason in our study, as very few of them had no alive child (data not shown). Additionally, it is worth noting that the involuntary LWS/LA rural older adults had relatively worse physical and socioeconomic status. Although the proportion of these older adults was not high in the total sample, they need more attention and social service, which is currently in shortage.

Living with spouse only/living alone and PreLA needed some preconditions. Older adults who were younger, male, Han-Chinese, had better education, more physical exercise, and better physical and cognitive functions were more likely to LWS/LA and PreLA. Although both LWS and LA older adults were more likely to prefer LA and underestimate their own health status, the LWS ones were also more likely to live in city/town, have better socioeconomic status and dietary habits, serious illness in the past 2 years, and less likely to be lonely at both baseline and follow-up, while the LA older adults were on the contrary. More of the PreLA older adults lived in city/town with better socioeconomic status and dietary habits, more social/leisure activities, and less prevalent loneliness. When considering the combinations of living preferences and living arrangements, generally, the PreLWC and LWC older adults were oldest, had least physical exercise, and worst physical and cognitive functions; most of the PreLWC but LWS ones lived in rural and had chronic/serious physical diseases; the PreLWC but LA ones were more likely to live in rural, had worst socioeconomic status, dietary habits, fewest social/leisure activities, and most prevalent and incident loneliness; most of the PreLA but LWC ones lived in city/town, had relatively better socioeconomic status, and best self-rated health; the PreLA and LWS older adults were youngest, had best socioeconomic status and dietary habits, most social/leisure activities and physical exercise, best interviewer-rated health, best physical and cognitive functions, and least prevalent and incident loneliness; the PreLA and LA ones were least likely to have physical diseases.

Living with spouse only was not consistently protective for loneliness at follow-up, while the LA older adults had decreased OR of loneliness from baseline to follow-up, no matter in the total sample or stratified by living preferences. The former may be caused by the change of marital status in late life: about 17% of the LWS older adults experienced marital change from being married to SDW in our study, regardless of their living preferences. Compared with consistent SDW (from baseline to follow-up) older adults, those who experienced marital change from being married to SDW (widowhood accounted for 96% in the SDW at follow-up) were significantly more likely to have incident loneliness (adjusted OR = 1.48, 95% CI = 1.10–1.99, p = 0.010). The death of a spouse signifies the loss of a significant attachment figure that likely provided the most meaningful and intimate source of social support and may lead to loneliness (34). The latter may be due to the situation that they got used to LA and successfully readjusted their expectations about social support and social relationships according to their actual situation at follow-up (17). Previous studies have reported that loneliness induced by widowhood decreased for most older adults in a similar manner, regardless of how much loneliness they initially reported (35).

Living preference played a modifying role in the associations of living arrangements with loneliness. Only voluntary LWS was protective for loneliness at baseline, and involuntary LA older adults had higher ORs of loneliness than the voluntary LA ones at both baseline and follow-up. When stratifying the status of loneliness, the involuntary LA older adults had much higher ORs of loneliness (“sometimes,” “often,” and “always”) than the voluntary LA ones at baseline (Supplementary Table S2). In addition, we noticed that involuntary LWC (the PreLA but LWC) was marginally associated with loneliness at follow-up (OR = 1.22, p = 0.101), compared with older adults who preferred LWC and LWC, indicating that living in a non-preferred arrangement may increase the risk of loneliness in older adults over time, even for those relatively younger older adults with good socioeconomic and health status.

In China, the “family standard” and “responsibility ethics” were the core in the culture of elderly care. The former emphasizes that family is prior to individual, and the latter has more implications: older adults would give to their children (including grandchildren) without expecting any favor in return, be tolerant on unfulfillment of children in filial piety, try their best to reduce children's repayment in financial support, life care and spiritual comfort, as well as be self-reliant when they lost the ability to give (18). In rural community, under the dominance of the “family standard” culture, the value of persons' life is their responsibility to the family. Rural-living older adults are keen on comparing with others in the life achievements of individuals or families, which are centered on responsibility of individual to the family and the prosperity of the family. Elderly care seems to be their personal affair, which does not involve the prosperity of the family, nor does it involve their life achievements. Therefore, elderly care may be neglected in rural community, and such behavioral norms and mentality have been recognized by the community. However, in rural community with relatively more developed economy, some older adults have accepted the value of individualism to some extent while adhering to the collectivism value of the “family standard” culture, indicating that elderly care is becoming diverse along with the social transformation (18). Although the “responsibility ethics” caused self-reliance in older adults is prevalent in China, it does not mean we should neglect the responsibilities of their adult children and our society. From original intention of older adults, the choice of “responsibility ethics” has cultural and voluntary reasons, but they are also likely to be forced to lower their living standards to reduce repayment of children, which need special attention when investigating the situation of elderly care. In our study, the LWS/LA older adults who preferred LWC were more likely to live in rural and had relatively worse physical or socioeconomic status. According to the “family standard” and “responsibility ethics,” these older adults really needed but did not get elderly care from their adult children. The detailed reasons of this phenomenon should be investigated, and corresponding measures should be adopted for this population. Meanwhile, some older adults, who live in city/town and have better socioeconomic and health status, may prefer individualism more than collectivism, but have to live with and offer help to their children involuntarily. For this population, their late-life living preference should be respected and corresponding social service should be applied by our society, so as to help them to live in a preferred arrangement.

An important contribution of this study is that we find the modifying role of living preference in the associations of living arrangements with loneliness. However, some limitations still exist in our study. First, PreLA included PreLWS in our study, but we could not separate the latter from the former, which may cause some confusion in understanding our results. We found that 53.6% of the PreLA older adults were married, and they may prefer LWS, which needs further investigation to clarify. Second, living preferences and living arrangements were both dynamic, but we only considered the modifying effects of baseline living preferences in the associations of baseline living arrangements with prevalent and incident loneliness, which may cause some bias. However, when analyzing these modifying effects at follow-up, changes in some sociodemographic, socioeconomic, physical, and cognitive characteristics were adjusted in our analyses, which could guarantee the reliability of our results to some extent. In the future research, detailed living preferences of older adults, the kinds of violations to living preferences as well as the specific causes, and factors associated with dynamic changes of living preferences and living arrangements should be investigated to better manage the loneliness and reduce corresponding adverse health outcomes in older adults.

In conclusion, living preference plays a modifying role in the associations of living arrangements with loneliness. Living alone is more closely associated with loneliness in older adults who prefer living with children. It is recommended that living preferences should be considered when managing loneliness in community-dwelling older adults.
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Background: Few have explored associations between loneliness and healthcare use independent of health and health behaviors. Recent indication of gender effects also requires validation across health service and cultural settings. We investigated the associations among loneliness, health and healthcare use (HCU) in older adults including stratification to investigate whether associations differed by gender.

Methods: Secondary analysis of a nationally representative sample of 8,309 community-dwelling adults aged 50 and over from the Northern Ireland Cohort for the Longitudinal Study of Aging. Primary outcomes were: self-reported General Practice (GP) and emergency department (ED) visits in past year. Negative binomial and logistic regression analysis were used to investigate associations between loneliness and HCU, later adjusting for potential confounders (health and health behaviors).

Results: Loneliness was consistently positively associated with both GP and ED visits (with IRRs ranging from 1.10 to 1.49 for GP visits, 1.16 to 1.98 for ED visits and ORs ranging from 1.13 to 1.51 for reporting at least one ED visit). With addition of health and health behaviors, all associations between loneliness and HCU became non-significant, excepting a small independent association between UCLA score and GP visits [IRR 1.03 (95% CI 1.01–1.05)]. Stratification of models revealed no gender effects.

Conclusion: All but one association between loneliness and HCU became non-significant when health and health behaviors were included. The remaining association was small but implications remain for health service resources at population level. No gender effects were present in contrast to recent findings in the Republic of Ireland. Further studies on gender, loneliness and healthcare use needed.

Keywords: loneliness, healthcare use, emergency department, general practice, older adults, Primary care (MeSH)


INTRODUCTION

A number of papers have explored associations between loneliness and healthcare use (HCU) (1–11), with a subset of these controlling in some way for the potentially confounding role of health in these associations (2, 3, 5, 7, 10, 11) as well as health behaviors more recently (12). The evidence base however remains mixed with some support for the presence of significant positive associations between loneliness and HCU independent of health (mostly in relation to physician/ General Practise (GP) visits (2, 3, 5, 7, 10) but lack of associations with HCU also reported at times (3, 5, 7, 8) as well as a negative association in one study where older adults who were lonely in Singapore had significantly lower odds of physician visits (13). Our recent analysis of three waves of population level data in the Republic of Ireland, was the first to adjust for a more comprehensive picture of subjective and objective physical and mental health and to include health behaviors and, revealed an independent impact of loneliness on GP visits in older adults, which was specific to women when models were stratified by gender (12). This somewhat novel finding in relation to potential gender effects in association between loneliness and HCU as well as the still mixed evidence base on loneliness and HCU in general meant that replication of this analysis was required, especially in an alternative health service setting where healthcare access differs to the Republic of Ireland In Northern Ireland healthcare access to GPs and ED are free to all at the point of access while in the Republic of Ireland there is a mixed system of delivery with different criteria for free access, for example those over 70 are eligible for GP visit cards allowing GP visits free of charge. If one attends an emergency department without being referred by a GP however a standard fee may apply. This cross-sectional replication study will, following our previous analysis (12), be the second ever paper on loneliness and HCU, to our knowledge, to adjust for a comprehensive picture of subjective and objective physical and mental health and too also include health behaviors. This comprehensive analysis is, we feel, crucial in building evidence on the presence of true independent associations between loneliness and HCU in older adults.

We hypothesized that loneliness would again be associated with increased HCU in older adults, but that this would again be largely confounded by health (objective and subjective measures of physical and mental health including diagnoses, symptoms, and body measurements) and health behaviors (self-reported physical activity, smoking status, and alcohol consumption), with independent associations more likely for GP visits. The basis for this hypothesis was the established associations between loneliness and poorer mental and physical health (14) findings of our previous analysis (12) as well as the mixed evidence from previous studies with less comprehensive analyses for potential confounding included as above. Thus, while we expected most associations to be explained by health and health behaviors, we saw independent associations between loneliness and HCU where present as likely to be explained by either residual confounding; HCU as a form of social engagement/participation to address loneliness; or loneliness denoting seeking help for a mental/emotional health issue beyond those captured in NICOLA (depressive symptoms; and already diagnosed “psychiatric, nervous, or emotional problem”) such as anxiety symptoms. Unfortunately, it will not of course be possible within this analysis to truly infer the basis or potential drivers for any independent associations that might persist. We also hypothesized that stratifying by gender might reveal stronger independent associations in women in line with recent findings in the Republic of Ireland (12) and the known effects of gender on HCU and help seeking (15–17). The considerable literature on help seeking often focuses on factors relating to stigma and avoidance (18–20), with masculine attitudes and beliefs also thought to play a determining role in avoiding or rejecting help (21). The current paper tested these hypotheses by assessing whether loneliness was associated with HCU in a nationally representative sample of community living adults in Northern Ireland aged 50 and over; testing whether these associations, if present, were confounded by health and health behaviors; and finally investigating whether these associations and their potential confounders differed when we stratified by gender.



METHODS


Secondary Analysis of NICOLA Data

The sample comprised participants from the Northern Ireland Cohort for the Longitudinal Study of Aging (https://nicola.qub.ac.uk/) which provides a nationally representative sample of community dwelling adults aged 50 and over living in Northern Ireland (N = 8,309). The current analysis is based on those aged 50 and over at Wave 1 with data collected between February 2014 and March 2016. NICOLA participants undertook a comprehensive computer-assisted home interview (CAPI) and were also invited to complete and return a self-completion questionnaire (SCQ) as well as a health assessment. An overall CAPI response rate of 63% was achieved with 59% also returning an SCQ and 44% completing a health assessment. Further detail on the sampling strategy employed in the NICOLA study can be found in a previously published report (22). Ethical approval for the study was obtained from the School of Medicine, Dentistry and Biomedical Sciences Ethics Committee, Queen's University Belfast. Access to NICOLA data is available on application through https://www.qub.ac.uk/sites/NICOLA/InformationforResearchers.



Exposure Variables
 
UCLA Score

Loneliness was assessed in the self-completion questionnaire using the 5-item UCLA scale which is a revised version of the 20-item University of California-Los Angeles Loneliness scale ((23)). Each item is measured on a 3-point Likert scale (0–2) reflecting frequency of occurrence: “Hardly ever or never;” “Some of the time;” “Often.” Possible scores range from 0 to 10 with higher scores indicating greater loneliness.



UCLA Threshold

To allow comparability, a loneliness threshold variable was created in line with previous papers establishing the impact of loneliness on HCU (7, 13) whereby any participant responding “often” or “some of the time” to any of the first three items was defined as lonely.



Direct Item

Finally, responses of “some of the time” or “often” to UCLA item 5 which asks directly about how often respondents “feel lonely” were also modeled for associations with HCU in line with the previous cross-sectional analysis of TILDA (12) being replicated, as well as other previous analyses of loneliness and HCU which were solely based on single item measures which sought to directly assess loneliness (3, 5, 8, 10).




Outcomes

Primary outcomes were: GP and ED visits as self-reported during computer-assisted face-to-face personal interview. A binary categorical outcome variable was also generated to capture reports of at least one ED visit in the previous 12 months given the low numbers overall and in line with the cross-sectional component of the study we were replicating (analysing the Irish Longitudinal Study of Aging) (12).



Potential Confounders

All variables providing a profile of heath and health behaviors collected in the NICOLA study and showing significant associations with loneliness (as per Table 1) were included in our regression analyses in order to adjust for health and health behaviors as comprehensively as possible. This was in line with the cross-sectional component of the study we were replicating (analysing the Irish Longitudinal Study of Aging) (12). These were: presence of a self-reported doctor-diagnosed chronic condition (81%); reporting “troubled often with pain” (47%) or a fall in the last year (22%); BMI (mean 29.0, SD 5.22); waist circumference (mean 95.8 cm, SD 14.1); and depressive symptoms [CES-D (20-item)] (14% severe). Health behaviors included were smoking status [current (17%)/former (35%)]; self-rated alcohol consumption [drink a lot/heavily (4%); drink a moderate amount (25%)]; and physical activity with the sample split into four groups based on the number of days they reported they were moderately active in the last week (11% active 5 or more days; 8% active 3–4 days; 14% active 1–2 days; 67% active no days).


Table 1. Demographics, health and HCU characteristics of NICOLA cohort by Loneliness (Threshold variable based on items 1-3) (N = 4,717).
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Doctor diagnosed chronic conditions included in NICOLA were: cancer; chronic lung disease; cardiovascular disease (angina; high cholesterol; hypertension; diabetes; myocardial infarction or coronary thrombosis; congestive heart failure; a stroke; or TIA); asthma; arthritis; osteoporosis; Parkinson's disease; “any emotional, nervous, or psychiatric problems;” alcohol or substance abuse; Alzheimer's disease; Dementia; serious memory impairment; stomach ulcers; cirrhosis/serious liver damage; and varicose ulcers. For the purposes of this analysis the presence of at least one chronic condition was defined as answering “Yes” when asked if they were “ever told by a doctor that” they had any of the above. Those who refused to answer or reported they did not know were treated as missing.



Statistical Analyses

Key variables and demographic characteristics of the sample were compared according to threshold and direct item loneliness using t-test and chi-square statistics as appropriate. As above, loneliness was modeled as (1) UCLA score; (2) UCLA threshold variable based on UCLA items 1–3; and (3) Direct item i.e., UCLA item 5 which asks directly about feeling lonely.

Multivariate negative binomial and logistic regression models were used to investigate associations between loneliness and GP visits (count) and between loneliness and ED visits (count; and any vs. none). In line with our previous analysis of HCU in another cohort (12), all models were adjusted for age, sex, education, and marital status and multilevel to account for non-independence at the household level. Potential confounders (health and health behaviors) were then simultaneously added to all models to investigate whether any independent associations between loneliness and HCU would remain. Negative binomial regression was employed for count data as an alternative to Poisson as it is useful for count data with overdispersion (i.e., sample variance is higher than the sample mean). Due to missing data the final analytic samples ranged from 2,523 to 2,466. Finally, all models were also stratified by gender to observe differences in associations according to gender.




RESULTS

Overall, the mean UCLA score for the 5-item scale was 2.09 (SD 2.16, Median 2) (N = 4,685). Among the 4,717 for whom UCLA items 1–3 were available, 41% (n = 1,916) were defined as lonely i.e., answered “sometimes” or “often” to at least one of these 3 items. In the case of UCLA item 5 meanwhile, or direct item loneliness, 33% (N = 1,605/4,818) reported they felt lonely “some of the time” (28%) or “often” (5%).

Mean self-reported GP visits in the last 12 months was 3.54 (SD 4.73, Median 2) (N = 8,060). Mean self-reported ED visits in the last 12 months was 0.32 (SD 1.03, Median 0) (N = 8,143). Overall 20.6% reported at least one ED visit.

Table 1 illustrates the main characteristics of the sample based on threshold loneliness. Meeting the “lonely” threshold was significantly related to gender, age group, marital status, GP, and ED visits as well as all health and health behavior variables. No association was found for education but since education level was related to HCU it was therefore retained in all models.

Loneliness as per UCLA item-5 was associated with all demographic, HCU health and health behavior variables.

Modeling associations between loneliness and HCU revealed that loneliness was significantly associated with both GP and ED visits across indicators of loneliness (Table 2) with IRRs ranging from 1.10 to 1.49 for number of GP visits, 1.16 to 1.98 for number of ED visits and ORs ranging from 1.13 to 1.51 in the case of reporting at least one ED visit. Following the addition of health and health behaviors to these models however, all associations between loneliness and HCU became non-significant, with one exception in the case of UCLA score and GP visits where a small independent association remained following adjustment [IRR 1.03 (95% CI 1.01–1.05)].


Table 2. Associations between loneliness and HCU including adjustment for health and health behaviors.
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The stratification of models by gender revealed no gender effects in relation to associations between loneliness and HCU in this cohort.



DISCUSSION

Loneliness was consistently positively associated with number of GP visits and number of ED visits in the past year, with IRRs ranging from 1.10 to 1.49 and 1.16 to 1.98, respectively. There was also a positive association between all three indicators of loneliness and reporting at least one ED visit in the past year with ORs ranging from 1.13 to 1.51 in the sample overall. Upon adjusting for health and health behaviors, loneliness no longer had any impact on ED visits in terms of number of visits or reporting at least one visit compared to none. In relation to GP visits, associations became non-significant for two of the three indicators of loneliness (UCLA threshold and direct item loneliness) but in the case of UCLA score a small association independent of health and health behaviors persisted in the sample overall [IRR 1.03 (95% CI 1.01–1.05)]. Thus, those with higher loneliness scores on the UCLA seem to report visiting their GP a little more often irrespective of their health and health behaviors. The stratification of models by gender did not reveal the presence of any gender effects. In line with our first hypothesis therefore loneliness was associated with increased HCU, with these associations largely explained by health and health behaviors. In contrast to our second hypothesis however, and recent findings elsewhere (12), no gender effects were present in associations between loneliness and HCU.

The fact that the associations between loneliness and HCU found in this cross-sectional replication study were again small and largely explained by health and health behaviors, supports the importance of a comprehensive adjustment for potential confounding when investigating impacts of loneliness on HCU. Health and health behaviors, which have long been known to be associated with both loneliness and HCU are clearly key confounders of these associations and future studies on loneliness and HCU need to include these in order to provide a clearer picture of independent associations. While all associations with ED visits disappeared once health and health behaviors were accounted for there was still a small significant independent association with GP visits in the sample overall implying again that impacts of loneliness on HCU independent of health where present appear to be found in general practice rather than emergency department settings (2, 3, 7, 10, 12). In line with previous studies the size of the independent association found was small (1, 9) and while there are implications for health services resources at a population level, overall, it was clear that loneliness is not a major driver of additional HCU among older adults in Northern Ireland. Rather, in line with our hypothesis, the association between loneliness and HCU was largely explained by co-occurring poorer health. This is unsurprising given how frequently the associations between loneliness and poorer physical and mental health and health behaviors have previously been demonstrated in the literature already (14, 24–26).

The presence of associations between loneliness and GP visits in this analysis however, even if largely non-independent, demonstrates the fact that lonely older adults are likely to see their GP regularly, and thus provides further support for the primary care setting as a potential opportunity for an assessment of loneliness to become as routine as checking weight, blood pressure, alcohol consumption, smoking and diet as well as a point from which to redirect toward appropriate services and tailored resources where present. This assessment could be done using a brief validated measure such as the 3-item UCLA (27) given time constraints and the seeming inaccuracy of perception (28). In addition to the selection of a standardized assessment tool however, training and referral pathways will also be required to facilitate a useful response. Unfortunately, the evidence to date on effective interventions for loneliness remains greatly limited with further high-quality studies involving large samples and diverse populations needed (29, 30).

The lack of gender effects observed here may mean that the findings of our previous analysis of TILDA represent a spurious finding (12). Clearly further research is needed to clarify the existence of any consistent gender effects in loneliness and HCU, including in other jurisdictions. This is further complicated by evidence that men and women may report loneliness differently (31).

This cross-sectional replication also provided an opportunity to test these associations in an alternative health service setting, where healthcare is free to all at the point of access. Given the findings of the current study were comparable to our analysis of the Republic of Ireland (12) in terms of the sample overall, the differing access provided by these health service settings does not appear to explain overall associations. In short, while one might expect free healthcare would normally motivate more non-medical visits, this did not appear to be the case. The question that remains unanswered and outside the scope of this paper is why there is a perception that lonely older adults are more likely to visit GPs and A&Es regardless of health, it does seem in part to be based on stereotypical assumptions and views on who is lonely and does require further consideration (32).


Strengths and Limitations

This analysis is strengthened by the population representative sample of community dwelling adults aged 50 and over in Northern Ireland which the NICOLA study provided. The fact that the NICOLA study was modeled so closely on the design of the Irish Longitudinal Study of Aging (TILDA) further strengthened this as a cross-sectional replication of our analysis of the TILDA data. Thus, the majority of variables included in our previous study were replicated exactly in the NICOLA study with data also collected in the same way (via CAPI; SCQ and Health assessment) meaning a precise cross-sectional replication allowing comparison of population level data for respondents with a differing health service was possible. Finally, to our knowledge, this study is the second to date to explore the role of gender in associations between loneliness and HCU and confounding by health. It is also only the second analysis of loneliness and HCU to include health behaviors.

Limitations to the current analysis included the cross-sectional nature as only one wave of NICOLA data has been made available to date. A CAPI weight as applied in our TILDA analysis was also not yet available in NICOLA. Some minor differences in the data available were also present with NICOLA lacking equivalent data in relation to the presence of cataracts, glaucoma, or age-related macular degeneration which were included as 3 of the 26 possible doctor diagnosed chronic conditions included in defined presence of at least one condition in our previous TILDA analysis. Also missing was a scale assessing anxiety symptoms. In the absence of the IPAQ and CAGE measures substitutions were made in assessing physical activity and alcohol problem and models were adjusted for age group rather than continuous age. Similar to previous papers on loneliness and HCU where only cross-sectional data were available, this study was also somewhat limited by the way in which data were collected. Namely and as in previous papers on this topic, the outcomes, HCU, were recalled for previous 12 months while loneliness had been reported in relation to the present moment during data collection (3, 10). This is a clear limitation and must be taken into account in interpreting the findings of this and previous cross-sectional analyses (3, 10, 12). Some reassurance is provided however by the very similar patterns of results revealed both cross-sectionally and longitudinally in the prior TILDA analysis where data was collected in the same way (12). Nonetheless, further research is clearly needed, and future analyses should continue to seek to address this limitation by employing prospective data while also fully adjusting for health and health behaviors.



Conclusion

This population level study sought to replicate the recent cross-sectional analysis of loneliness and HCU in older adults in the Republic of Ireland adjusting for health and health behaviors as well as investigating the role of gender in associations. Consistent associations between loneliness and HCU which largely disappeared once health and health behaviors were accounted for were again observed. A single small association between UCLA score and GP visits persisted regardless of health and health behaviors, indicating that those with higher loneliness scores report visiting their GP a little more often independent of their health and health behaviors. Contrary to recent findings in the Republic of Ireland, no gender effects were present.
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Objective: To examine the association of older adults’ loneliness, life satisfaction, and other psychological stressors and resources with oral health status.

Methods: This study merged 2018 data from the Health and Retirement Study (HRS) CORE survey with the HRS-Dental Module, and Psychosocial and Lifestyle Questionnaire–Panel A “Leave Behind” surveys (HRS-LB)(N = 418). Dental Module outcomes of interest were self-rated oral health status (SROH), and oral health-related quality of life (OHQOL). Older adults reported on loneliness, life satisfaction, perceived age, social status, control, mastery, and chronic stressors. Three distinct profiles based on the distribution of loneliness and life satisfaction were previously identified in the combined HRS and HRS-LB study population (N = 4,703) using latent class analysis (LCA). Class A:“Not Lonely/Satisfied” adults had the fewest psychosocial risk factors and most resources; Class C:“Lonely/Unsatisfied” adults exhibited the opposite profile (most risk factors, fewest resources); Class B:“Lonely/Satisfied” adults exhibited loneliness with favorable life satisfaction. Regression models examined associations between LCA classes and fair/poor SROH and the OHQOL scale score and individual items, after adjusting for socio-demographics.

Results: About 13% of older adults experienced loneliness, and about 16% reported low life satisfaction. About one-quarter (28%) of older adults reported fair/poor SROH, and they experienced more psychosocial risk factors than their counterparts with better oral health status. Nearly half the older adults were categorized in Class A:“Not Lonely/Satisfied” (n = 201), and about one-quarter each in Class B:“Lonely/Satisfied” (n = 103) and Class C:“Lonely/Unsatisfied” (n = 112). In fully adjusted models, Class B older adults had 1.81 (1.11–2.96) times greater odds of fair/poor SROH, and Class C had 4.64 (2.78–7.73) times greater odds of fair/poor SROH than Class A. Fully adjusted linear regression model results indicated a gradient by LCA class. OHQOL varied; Class A older adults had the best (lowest) OHQOL score (mean = 8.22, 4.37–12.10), Class B scored in the middle (mean = 12.00, 7.61–16.50), while Class C had the worst (highest) OHQOL score (mean = 16.20, 11.80–20.60).

Conclusion: Loneliness, as a defining characteristic distinguishing three latent classes of older adults, was associated with more risk factors and poorer oral health outcomes. Loneliness, life satisfaction, perceived age, social status, control, mastery, and chronic stressors vary widely for older adults and matter for oral health and OHQOL.
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1 Introduction

Loneliness and social isolation have been recently recognized in the United States (US) by the National Academies of Sciences, Engineering and Medicine (1) as important social determinants of health that can potentially negatively affect health and quality of life among older adults. Loneliness is a subjective feeling, that may result from experiencing social isolation, which is the objective and measurable lack of connection and interaction with other people (1). Social relationships and connections can vary widely, in terms of frequency and quality of interactions. Social isolation is a potential precursor to loneliness if the frequency and quality are perceived to be insufficient, but they are distinct, despite often being referred to in tandem. Loneliness may or may not occur in socially isolated individuals, and can be experienced either temporarily, or as a more permanent undesirable state of being over time (2).

Older adults may be especially at-risk for experiencing loneliness, given life changes occurring with aging, such as retirement from the workforce and disabilities that may limit their ability to regularly socially interact with and feel emotionally connected to other people. The demographic composition of the US is getting older, and Americans are living longer (3). Recent analyses suggest that older adults are not any more lonely compared to the prior decade, though there will be more older Americans (4). In a recent meta-analysis, the negative impact of loneliness had an estimated 26% increased likelihood of mortality (5). Loneliness has also been linked to poor health outcomes (6, 7), incident stroke (8), and lower quality of life among older adults ((9, 10)), but less is known about the potential impact of loneliness on oral health outcomes and oral health-related quality of life (OHQOL).

Among older adults in India, being lonely and having more disabilities were each associated with a greater number of decayed, missing or filled teeth, worse periodontal disease status, and edentulism (missing all natural teeth) (11). In a cross-sectional study of Japanese older adults, loneliness was associated with having fewer than 20 teeth, and both loneliness and social isolation were associated with less ability to chew foods (12). In a longitudinal study of Chinese older adults, social isolation but not loneliness was associated with fewer remaining teeth and an accelerated rate of tooth loss between 2011 and 2018 (13). There are many reasons why loneliness, life satisfaction and poor oral health can be connected, and these associations can potentially go in both directions. One sex-stratified longitudinal study of older adults in Germany found that both men and women were more lonely if their overall self-rated health decreased, and women were more lonely if they postponed dental visits due to cost and had fewer chronic diseases (14). People with poor oral health may have toothaches, be in chronic pain, and have difficulty eating, chewing and communicating. They may be embarrassed by poor dental and facial esthetics from stained, broken or missing teeth or their replacements, have poor-fitting or uncomfortable dentures, or poor occlusion. Consequently, they may avoid eating and socializing with others, leading to loneliness and social isolation (15).

Self-reported oral health outcomes, like self-rated oral health (SROH) status and OHQOL, are meaningful indicators of overall oral health. SROH is a useful measure when clinical assessments are not available, and correlate well with clinically-defined oral health status (16, 17). There is also a growing body of evidence exploring how psychological factors relate to oral health. Among Australian adults, self-efficacy (beliefs about one’s own ability to engage in certain health behaviors) was positively associated with better self-rated oral health and better OHQOL, accounting for perceived stress, ability to cope, and fatalistic beliefs (18). In a study examining the role of psychosocial factors on oral health of adults in Norway, sense of coherence (a perception about one’s global ability and resources) was found to be linked with other resources that facilitated use of dental services and fewer dental needs (19). In a US national cross-sectional dataset with many psychological measures, chronic stress was associated with fair/poor SROH among adults, while psychosocial resources (mastery, self-esteem) were protective (20). In a longitudinal analysis of the US Health and Retirement Study (HRS), a nationally representative sample of US older adults over age 50, Tembhe et al. (21) found that about 26% of older adults had worse SROH at both timepoints in 2008 and 2018. Older adults with better SROH tended to have higher socioeconomic status and better access to dental care.

Poor OHQOL and loneliness and low life satisfaction have been linked. In a study of older adults in England, Rouxel et al. (22) found an association with poorer OHQOL and increased odds of loneliness. Following older adults over time, those with new oral concerns with negative impact on function were also more likely to become lonely. Life satisfaction has also been associated with general quality of life and OHQOL in other countries (23–25). A recent cross-sectional study of older adults in Mexico used a latent class analysis (LCA) approach to examine several clinically-assessed oral health status indicators and OHQOL (26). The researchers identified three LCA classes, and found LCA useful to discriminate between groups by oral health status and show older adults with poorer oral health had poorer OHQOL scores. The LCA approach maximizes homogeneity within classes, by grouping individuals together who respond in a similar way. LCA approaches to health research provide insights into patterns of risk profiles (27), and are particularly useful for exploring multi-dimensional constructs like OHQOL. They could assist clinicians with identification of those who are lonely for timely interventions.

The purpose of this paper is to estimate the association of older adults’ experiences with loneliness, life satisfaction, and other psychological stressors and resources with SROH and OHQOL using 2018 US HRS data. Three distinct profiles of adults based on the distribution of loneliness and life satisfaction were previously identified in the combined HRS and HRS-LB study population (N = 4,703) using LCA (28). Class A:“Not Lonely/Satisfied” adults had the fewest psychosocial risk factors and most resources; Class C:“Lonely/Unsatisfied” adults exhibited the opposite profile (most risk factors, fewest resources); Class B:“Lonely/Satisfied” adults exhibited loneliness with favorable life satisfaction. Regression models examined associations between the LCA classes and SROH and the OHQOL scale score and individual items, after adjusting for socio-demographics in the subset of HRS older adults (approximately 10%) who participated in the HRS-Dental Module.



2 Materials and methods


2.1 Study design

This cross-sectional analysis examined psychosocial factors and dental outcomes among older adults that participated in the HRS, led by the University of Michigan. This secondary data analysis of publicly available and de-identified data did not require ethics approval from the University of North Carolina at Chapel Hill.



2.2 Data sources

The full US HRS dataset includes about 20,000 older adults (>50 years old), which comprise a nationally representative sample (29, 30); the present analysis utilizes a subset of HRS data. Data from the 2018 HRS-CORE survey were linked with 2018 HRS “Leave Back” (HRS-LB) Subsample A survey and the 2018 HRS-Dental Module to create the final analytic sample who were not missing data (N = 416). The biennial HRS-CORE survey was conducted via face-to-face and telephone interviews with the full HRS sample. Select socio-demographic characteristics were drawn from the HRS-CORE for this analysis. The HRS-LB survey is left with participants to complete and mail back. It included many validated psychosocial scales across six domains to capture overall well-being, lifestyle, self-related beliefs, work, social relations/support, and personality traits (31). The first three domains (well-being, lifestyle, and self-related beliefs) were selected for this analysis. These three domains encompassed many established psychosocial variables of interest. The HRS-LB has two subsamples from the enhanced face-to-face interviews, and is asked every 4 years, from approximately one-half of HRS-CORE participants. The 2018 HRS-Dental Module, or HRS “experimental module” that is not asked regularly, selected 10% of HRS-CORE participants, similar to other HRS experimental modules. However, while those other modules were based on random samples of HRS-CORE participants, the 2018 Dental Module was completed by a convenience subsample of HRS-CORE participants as efforts were made to include participants from the 2008 HRS-Dental Module. The longitudinal data analysis of Tembhe et al. (21) utilized the overlap of the 2008 and 2018 dental modules (while excluding HRS-LB survey data), whereas the analysis in this article pertains to a larger amount of variables in a cross-sectional 2018 HRS dataset created by merging the three aforementioned HRS surveys.



2.3 Variables


2.3.1 Outcome measures

Two oral health measures were in the 2018 HRS-Dental Module. Self-reported oral health status (SROH) was assessed as Excellent, Very Good, Good, Fair, or Poor, then dichotomized as Fair/Poor vs. Excellent/Very Good/Good (32). The Oral Health Quality of Life (OHQOL) short-form was the sum of 5 items (plus a sixth item, if the respondent had dentures); items described avoiding eating some foods, finding it difficult to relax, and avoiding going out, or uncomfortable dentures because of problems with teeth or dentures. Possible responses were never, hardly ever, occasionally, fairly often, or very often. Further, participants were asked if they were nervous or self-conscious because of problems with their teeth or dentures (responses were never, sometimes, or always) and how much pain they had from their teeth or dentures, with possible responses: none at all, a little bit, some, quite a bit, or a great deal (33). Scores were rescaled (0–100), with higher OHQOL scores being worse, reflecting poorer quality of life due to oral problems.



2.3.2 HRS-LB psychosocial variables

HRS-LB scale scoring instructions were followed (31). Individual items for HRS-LB scales were also dichotomized for inclusion in the latent class analysis (LCA). Individual items for HRS-LB scales were dichotomized as some response categories for the individual psychosocial variables had small cell sizes. The benefit of dichotomization of multi-category variables was to mitigate computational challenges by reducing the complexity (i.e., dimension of the parameter space) of LCA models.

Loneliness was measured with the University of California Los Angeles (UCLA) 11-item measure (34–36), reflecting on how often individuals felt lonely (hardly ever/never, sometimes, or often). This is a valid and frequently used measure for loneliness. More frequent loneliness is captured by higher scale scores; for LCA, this was dichotomized as hardly ever/never vs. sometimes/often.

The Life Satisfaction Scale captured respondents’ agreement with a series of statements, including “I am satisfied with my life” on a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree). Lower scores indicate less satisfaction (37). The dichotomized version collapsed the disagree categories and the neutral/agree categories.

The life-situation specific satisfaction 7-item scale measured health, family life, financials and living situation. Items included rating satisfaction with “your health” and “daily life and leisure activities,” with 1 = completely and 5 = not at all satisfied. Lower scores indicate less satisfaction (38). The dichotomized version collapsed completely and very satisfied categories versus the rest. Collectively, these three sets of measures assessed the “well-being” domain.

In the “beliefs domain,” respondents reported perceptions about their age, social status and how that has changed in recent years, and levels of control, mastery, and self-efficacy. A single question asked: “Many people feel older or younger than they actually are. What age do you feel?” Participant reported whether or not they felt older than they actually were, to operationalize perceived age as a potential risk factor. Participants completed an aging 8-item scale about feelings about getting older, with items like “Things keep getting worse as I get older” (39, 40). Responses were 1 = strongly disagree to 6 = strongly agree, and items were averaged after appropriate reverse coding, with lower scores indicating lower satisfaction with perceived aging. Dichotomies collapsed disagree and agree categories.

Subjective social status included two questions with reference to placement and movement in the last 2 years on a 10-step social ladder Status (41, 42). The 10-steps got split at ≥7 to indicate high social status. We dichotomized moving down versus improvement/no change.

Sense of control has 10-items total, half focused on constraints, and half on mastery, and are scored as two separate constructs using the same 6-point scale (1 = strongly disagree, 6 = strongly agree) (43). Higher scores indicated more constraints and higher levels of mastery, respectively. More constraints are a negative risk factor, while more mastery is a positive resource factor. Disagree and agree categories were collapsed for dichotomization.

Control over health, social life, and financial situation were each single items on a 0–10 scale (0 = no, 10 = very much control) (44). These were each dichotomized at 7+, indicating high control/perceived efficacy.

“Lifestyle” domain catalogued the presence and effect of eight stressors over the past year, like housing problems (45). We coded if participants rated each stressor as occurring and somewhat/very upsetting.



2.3.3 HRS-CORE variables

HRS defines birth cohorts as: Asset and Health Dynamics Among the Oldest Old (AHEAD cohort, born before 1924); Children of the Depression (CODA cohort, born 1924–1930); Original HRS cohort (born 1931–1941); War Baby cohort (born 1942–1947); and Early/Middle/Late Baby Boomer cohorts (born 1948–1965). Given small cell sizes, we combined AHEAD/CODA cohorts. Four birth cohorts were included in our analyses. Race/ethnicity, sex, education, marital status, household net wealth, Medicaid participation, urban residency, current smoker, current drinker, and diabetes were included as covariates.




2.4 Statistical analyses

As we conducted a complete case analysis, our final analytic dataset had no missingness across variables. Descriptive statistics were computed for all variables. Psychosocial scales were scored to examine distributions across the sample overall, and by outcomes of interest. Participants were included in one of three classes based on the highest posterior probability of membership as determined in the previously conducted analysis of the much larger dataset from combined 2018 HRS-Core and HRS-LB surveys (28). Details about the distribution of individual psychosocial variables and summary of how each was dichotomized are reported in the supplemental materials file (28). A heatmap was created to provide a graphical representation of the distribution of responses to the psychosocial scales, to illustrate the differences across the three LCA classes.

Logistic regression models were fitted to estimate the association of the latent classes (Class A as reference) for the dichotomous SROH outcome. Odds ratios and 95% confidence intervals (CI) were computed. Multiple linear regression models were fitted to estimate the association of the latent classes with mean OHQOL score and component items. Minimally-adjusted models included LCA class and fixed demographics (race, sex, birth cohort). Full models adjusted for education, marital status, wealth, Medicaid, urban, smoking, alcohol, and diabetes. SAS software version 9.4 was used for all analyses (SAS Institute, Cary, NC).




3 Results

In the current analysis of HRS participants who participated in the 2018 Dental-Module, the three LCA classes (Class A: “Not Lonely/Satisfied,” Class B: “Lonely/Satisfied” or Class C: “Lonely/Unsatisfied”) each exhibited different psychosocial profiles with lower, moderate or higher risk factors, respectively (Figure 1: Heatmap).

[image: Figure 1]

FIGURE 1
 Heatmap of Latent Class Analysis (LCA) of psychosocial characteristics among older adults in the US (n = 4,703). Data derived from LCA of sample of participants in both the 2018 Health and Retirement Study (HRS) and 2018 Leave-Back Subsample a Survey (HRS-LB). Participants were assigned to a specific class based on their posterior class membership probabilities. The color gradient shows the probability of a given characteristic conditional on class membership (darker color = higher probability).


Table 1 summarizes the distribution of demographic and psychosocial characteristics for HRS-Dental Module participants overall, and by SROH categories and OHQOL mean score. All demographic characteristics except sex, birth cohort, and urban residency notably varied by oral health outcomes. Psychosocial characteristics were distributed in the expected direction; among older adults who reported fair/poor SROH (28%), they were worse off than their counterparts with better (excellent/very good/good) SROH: they were lonely more frequently, less satisfied with life, felt negatively about aging and older than their chronological age, reported less mastery and more constraints, downward movement on the social ladder, less control, and more stressors that were upsetting. For older adults with worse OHQOL (higher scores), the patterns were similar to the adults with fair/poor SROH. The overall mean OHQOL score was 11.4, with a standard deviation of 17.7.



TABLE 1 Demographic and psychosocial characteristics, by self-rated oral health status and oral health quality of life (OHQOL), HRS 2018 dental module sample (n = 416).
[image: Table1]

Table 2 shows the HRS-Dental Module LCA distribution. Nearly half the sample were in Class A (n = 201), about one-quarter each were in Classes B and C (n = 103 and 112, respectively). The three LCA class profiles and distributions of sociodemographic and psychosocial characteristics followed patterns. The lowest risk class (Class A:“Not Lonely/Satisfied”) had the most psychosocial resources and fewest risk factors, while the converse was true for Class C:“Lonely/Unsatisfied” older adults. Class B:“Lonely/Satisfied” generally fell in between Class A and C for most psychosocial characteristics, though loneliness emerged as a prominent risk factor (closer to Class C loneliness scores), while life satisfaction scores more closely mirrored Class A.



TABLE 2 Mean (SE) scale items by LCA Class, HRS 2018 dental module sample (n = 416).
[image: Table2]

Table 3 shows the minimally and fully adjusted odds ratios for the two dichotomous outcomes comparing LCA classes. In fully adjusted models, Class B older adults had 1.81 (1.11–2.96) times greater odds to have fair/poor SROH than not lonely Class A. Similarly, Class C older adults, the lonelier and less satisfied with life group, had 4.64 (2.78–7.73) times greater odds of fair/poor SROH. Odds ratio estimates were attenuated in the fully adjusted models over the minimally adjusted models, but overall, older adults in both Classes B and C remained statistically significantly more likely to experience poor oral health outcomes than Class A.



TABLE 3 Adjusted estimates (CI) for comparison of dental outcomes by LCA Class, 2018 (N = 416).
[image: Table3]

Results from the linear regression model indicate a clear gradient by LCA class for mean OHQOL scores. Class A older adults had the best (lowest) OHQOL in the minimally and fully adjusted models (means 10.2 and 8.22, respectively). Class B older adults had OHQOL scores in the middle (means 14.7 and 12.0, respectively), while older adults in Class C had the worst OHQOL with the highest scores (means 21.5 and 16.2, respectively). The individual OHQOL items followed similar patterns and Class C exhibited worse OHQOL than Class B in both the minimally and fully adjusted models.



4 Discussion

LCA results identified clear risk profiles and important relationships between loneliness, low life satisfaction, other psychosocial factors and two oral health outcomes. Class C, defined by loneliness and low life satisfaction, had the worst SROH status and OHQOL. The classes each had risk profiles in the expected directions, and the pattern of associations in our results are similar to findings from studies analyzing related variables in longitudinal HRS analyses. Among older adults who experienced positive changes in life satisfaction over 4 years, those with higher life satisfaction were less lonely, and fared better on a range of psychosocial measures of well-being and physical health outcomes and behaviors (46). Similarly, in HRS analyses among older adults over a four-year period found that those who were more satisfied with the aging process experienced better outcomes, across 35 different outcomes, including self-rated general health and many physical, behavioral and psychosocial outcomes (47). Our study adds oral health outcomes to this growing research area.

More psychosocial stressors and fewer resources were associated with worse self-rated oral health status and OHQOL. The three latent classes we identified may provide insights into patterns of risk profiles that may be helpful for clinicians. Additionally, the patterns of our LCA results also align with correlates of loneliness identified in a recent review; loneliness among older adults was associated with poor self-reported general health and a range of psychosocial risk factors, including low efficacy and negative life events (48). Our results also align with the results of a recent systematic review and meta-analysis, which identified five studies on oral health and loneliness, and found associations between lonely adults and a range of worse self-reported and clinical oral health outcomes (49). Our study also appears to be the first analysis on the topic of loneliness and oral health from the US (49).

We found that lonely older adults, whether they were satisfied with life or not, had worse oral health outcomes. Loneliness is potentially modifiable. In a review of 33 interventions intended to reduce loneliness among older adults between 1996 and 2011, there were several effective individual and group interventions identified for community-based delivery or in institutional settings (50). Many effective interventions used different types of technology. There was also strong potential in reducing loneliness through some group educational programs and shared activities programs, especially when attention was paid to addressing some psychosocial components to foster meaningful social connections. Psychosocial factors matter, since loneliness is the perception that existing social connections are not adequate. A higher proportion of Class C older adults who were lonely and unsatisfied identified problems in relationships as an upsetting chronic stressor. Enhancing social interactions may not address the feelings of loneliness for this group. Initially identifying individuals who are truly lonely and also open to any intervention may be difficult, and may not be needed; Class B older adults were lonely, but were also satisfied with life. Lonely and unsatisfied older adults in Class C experienced more chronic life stressors that were upsetting, many of which are more challenging in nature and less amendable to easily address, like financial strains. Psychosocial resources to counteract the negative impact of stressors may not be enough for chronic, on-going stressors if there is no way to address the source of the stressor. Many in Class C also noted their own health problems and problems with other family members as upsetting chronic stressors. These perceptions may reflect the reality that their health is poor, and while there may be interventions to slow deterioration and morbidity, there may not be effective ways to truly ameliorate declining health conditions.

Oral health is connected to overall health and perceptions about quality of life. In a recent systematic review examining how oral health factors affect OHQOL among older adults, OHQOL was better for those with more functional dentition (i.e., more teeth, more occluding pairs of teeth for chewing, appropriate prosthetics) (51). One way to potentially improve OHQOL for older adults is to ensure access to regular dental care to maintain the health and function of their natural teeth longer, or facilitate access to prosthetics like implants or dentures if needed. Cost is a common barrier to dental care, especially among this age group, that is often retiring and may have less income. In a recent meta-analysis of OHQOL, a social gradient relationship was found (52); no matter which measures of socioeconomic status (SES) and OHQOL were used, there were consistent findings with low SES corresponding to poor OHQOL. When older adults transition out of the workforce, they tend to live on a fixed income and changes in financial status and insurance coverage can limit ability to seek dental care. Lower income older adults with poorer oral health do not seek dental services in the US as often as their higher income counterparts (53). Dental services are not covered as part of traditional Medicare, the health insurance program for older adults in the US.


4.1 Limitations and strengths

Limitations include the smaller sample size when only including participants who are in both the 2018 HRS-LB and HRS-Dental Modules, and lack of clinical oral health status indicators. However, inclusion of the HRS-Dental Module allowed for capitalizing on recent available dental-specific variables and assessing individual’s perceptions of their oral health status and impact of overall oral conditions. Importantly, despite being a convenience subsample, it appeared similar in demographic characteristics to the merged 2018 HRS-CORE, HRS-LB and HRS-Dental Module sample in the larger latent class analysis sample of 4,703 (28). This analysis utilized cross-sectional data, so causality cannot be inferred. Future research can explore these findings further longitudinally, which would be facilitated by the inclusion of dental questions in the HRS-CORE rather than periodic experimental modules. Further, psychosocial analysis will only be possible when the HRS-LB subsample years also align. As psychosocial measures reflect self-reported perceptions, they can be affected by social desirability and recall biases. Loneliness especially tends to be stigmatized, and may be underreported.

Despite these limitations, the study’s strengths include rich characterization of loneliness among older adults using the validated UCLA 11-item measure. Clear patterns of risk and resource factors, also measured with validated instruments, were described in this analysis. This paper is an important contribution to the relationships between loneliness and oral health. Strengths include the richness and representativeness of the HRS national data and the combination of concepts of self-rated oral health and oral health-related quality of life and multiple aspects of loneliness.




5 Conclusion

Loneliness was a defining characteristic distinguishing the latent classes and associated with more risk factors and worse outcomes. Loneliness, life satisfaction, perceived age, social status, control, mastery, and chronic stressors vary widely for older adults and matter for oral health. Lonely older adults, whether they were satisfied with life or not, had worse outcomes. More psychosocial stressors and fewer resources were associated with worse SROH status and worse OHQOL scores. It is important for oral health providers to identify patients who are lonely to provide oral health interventions and referral for psychosocial interventions. Conversely, other providers who identify patients who are lonely may need referral for oral health care.
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Background: Prior research has demonstrated a strong and independent association between loneliness and pain, but few studies to date have explored this relationship in racially and ethnically diverse groups of midlife and older adults. We drew on the diathesis stress model of chronic pain and cumulative inequality theory to examine the relationship of loneliness and the presence and intensity of pain in a nationally representative sample of Black, Latino, and White adults aged 50 or older in the United States.

Methods: Data were from Wave 3 of the National Social Life, Health, and Aging Project (n = 2,706). We used weighted logistic and ordinary least squares regression analyses to explore main and interactive effects of loneliness and race and ethnicity while adjusting for well-documented risk and protective factors (e.g., educational attainment, perceived relative income, inadequate health insurance, perceived discrimination) and salient social and health factors.

Results: Almost half (46%) of the participants reported feeling lonely and 70% reported the presence of pain. Among those who reported pain (n = 1,910), the mean intensity score was 2.89 (range = 1–6) and 22% reported severe or stronger pain. Greater loneliness was associated with increased odds of pain presence (AOR = 1.154, 95% CI [1.072, 1.242]) and higher pain intensity (β = 0.039, p < 0.01). We found no significant interaction effects involving Black participants. However, Latino participants who reported greater loneliness had significantly higher levels of pain (β = 0.187, p < 0.001) than their White counterparts with similar levels of loneliness.

Discussion: Loneliness is an important correlate of pain presence and intensity and may have a stronger effect on pain intensity among Latino adults aged 50 or older. We discuss clinical and research implications of these findings, including the need for more fine-grained analyses of different types of loneliness (e.g., social, emotional, existential) and their impact on these and other pain-related outcomes (e.g., interference). Our findings suggest a need for interventions to prevent and manage pain by targeting loneliness among middle-aged and older adults, particularly Latino persons.
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 minority aging; perceived social isolation; Hispanic Latino; African American; cumulative (dis)advantage


Introduction

Pain refers to “an unpleasant sensory and emotional experience associated with, or resembling that associated with, actual or potential tissue damage” [(1), p. 1976]. Pain is associated with significant impairments in mobility (2) and mood (3), earlier mortality (4), and increased medical expenditures (5). Pain disproportionately affects the growing population of midlife and older adults in the United States and constitutes a national research priority (5, 6). By 2060, the United States will be home to 95 million older adults (7). Of these, 1 in 3 will be Black or Latino (8, 9). To support the development of clinical programs, it is critical to unravel the complex individual variability in these populations and elucidate determinants and modifiable factors (e.g., loneliness) that affect pain (10, 11). However, these examinations should consider common contextual challenges experienced by Black and Latino people in the United States.

Loneliness is public health challenge [(12), p. iv] that occurs when people perceive that the number and quality of their social relationships do not meet their needs for social integration, contact, and interaction (13, 14). Loneliness is distinct from but may co-occur with perceived social isolation, symptoms of depression, or both. Social isolation refers to the absence or limited number of social relationships (15, 16), whereas the main symptoms of clinical depression are lack of pleasure or interest in activities (17) and low mood (e.g., sadness).

A person may feel lonely at any age. However, restrictions in later life can limit engagement in socialization activities, although they may also protect against loneliness (18, 19). For example, older adulthood enhances the likelihood of health challenges [e.g., chronic diseases; (20)] and frailty (21) that may reduce physical functioning and limit socialization (22). Older adulthood also enhances the likelihood of loss of significant others, diminishing the pool of people on whom older adults may count. However, older adults’ anticipation of chronic disease, restrictions in physical functioning, and social loss may foster compensatory mechanisms, including concentrating on fewer but higher-quality relationships (18, 19).

The diathesis-stress biopsychosocial model of chronic pain (23) posits that biological, psychological, and social factors interact with stress (such as relationship loss and interpersonal stress) to increase the probability of acute, chronic, and more intense pain. Related biological factors include female sex (24), chronic musculoskeletal diseases [e.g., arthritis; (25)] and diabetes (26). Psychological factors include symptoms of depression and other types of mental distress (27). Social factors include socioeconomic status [fewer years of education; (28)] and low income (29). These factors all may be associated with the experience of pain, especially when multiple factors are present.

Pain can impair physical functioning, raise the probability of injury, and increase the experience of psychological distress, which in turn may be associated with worsening of pain (23), contributing to a cascade of increasing pain and distress that may affect other areas of functioning. One such impact is hypercortisolism, which results from overactivation of the hypothalamic–pituitary–adrenal axis. Overactivation of this axis is associated with chronic psychological distress (30, 31), effects on the musculoskeletal system, and tissue deterioration that lead to cycling patterns of pain and stress that cause chronic pain (32).

Hawkley and Cacioppo’s seminal work suggested that stress plays an integral role in understanding the link between loneliness and health outcomes. They found that people who reported loneliness were more likely than those who did not report loneliness to suffer more chronic stressors (33), perceive daily events as stressful (34), and experience increased activation of the sympathetic nervous system (13, 35). The latter involves prolonged stimulation of the hypothalamus–pituitary–adrenal axis (30, 31, 36), which contributes to systemic inflammation (37), physical decline (38) and in turn, the likelihood of pain onset and worsening of pain intensity.

Loneliness is associated with mental and physical health outcomes (39), including pain presence and intensity (40, 41). Studies have identified a relationship between loneliness and pain, mostly in adults with specific clinical profiles, including cancer survivors (42–44), people with fibromyalgia (41, 45), and individuals who report chronic pain (46). In a study with terminally ill patients in Hong Kong, Chan et al. (47) found that loneliness moderated the relationship between depressive symptoms and pain intensity. However, their findings indicated that compared to individuals without loneliness, those with loneliness reported lower levels of pain intensity. In a U.S. study of adults with serious mental illness (i.e., major depressive disorder, bipolar disorder, schizophrenia spectrum), Fortuna et al. (48) found that loneliness was associated with greater pain interference. Finally, Wilson et al. (49) conducted a longitudinal online study with 93 predominantly U.S. White participants with chronic pain during the COVID-19 pandemic. They reported that loneliness was associated with greater pain catastrophizing 1 year later and that depressive symptoms fully mediated this relationship.

Despite growing interest, multiple gaps persist in knowledge of the relationship between loneliness and pain. First, experiences and management of both loneliness and pain may be shaped by sampling source. Clinical and community samples have important differences. Reporting pain presence and intensity, connecting to health care services, and obtaining treatment are influenced by subjective interpretations of the pain experience (50), barriers to treatment [e.g., having medical insurance; (51)], and cultural beliefs (52). For example, individuals who attend specialty pain clinics are likely to disclose pain to receive specialized pain care. However, community-dwelling individuals may or may not attend or receive pain treatment (e.g., due to cultural beliefs or a lack of adequate health insurance). Research with community-dwelling samples has the advantage of providing more generalizable results.

Second, the prevalence and experience of loneliness and pain vary across countries [(e.g., 53, 54)]. International studies have linked loneliness and pain in both clinical and community samples. Jacobs et al. (55) found that loneliness was positively associated with chronic back pain in a sample of older adults in West Jerusalem. Loneliness was also associated with the presence of acute and chronic pain in a study of adults in the United Kingdom (56). During the COVID 19 pandemic, Yamada et al. (57) found that loneliness was associated with the presence of acute and chronic pain and pain intensity in Japan. Nieto et al. (58) reported that loneliness triggered pain episodes in a sample of Spanish adults with chronic pain. Two recent analyses of longitudinal data from the English Longitudinal Study of Ageing found a bidirectional relationship between pain and loneliness (59, 60). Few studies have examined the relationship of loneliness and pain among community-dwelling midlife and older adults in the United States. Using data from the U.S. Health and Retirement Study, Powell et al. (61, 62) reported that loneliness was associated with greater presence of moderate to severe pain that interfered with everyday functioning.

Finally, there has been little research on loneliness among midlife and older Black or Latino people. Ojembe et al. (63) and Tibiriçá et al. (64) reported a link between loneliness and health outcomes, including frailty, cardiovascular disorders, and self-rated health. But to our knowledge, no studies have explored the relationship of loneliness and pain by race and ethnicity. Powell et al. (61, 62) reported on a racially and ethnically diverse sample of community-dwelling adults aged 50 or older, but not on interactions between race and ethnicity and loneliness. One recent study using National Social Life, Health, and Aging Project (NSHAP) data supported the need to examine racial and ethnic differences in the impact of loneliness on health. Camacho et al. (65) noted that the relationship between loneliness and cognitive functioning varied across Black, Latino, and White individuals.

Reviews on the health impact of stress exposure on physical and mental health (66, 67) provided a strong basis for considering cumulative and joint effects of stressful experiences such as loneliness on pain. For example, low levels of education and low income were positively associated with the presence of loneliness and pain (68–70). U.S. Black and Latino individuals were more likely than same-aged White individuals to experience socioeconomic stressors such as low levels of education and income (66, 67). Because loneliness enhances stressful perceptions of daily events or challenges (13, 35), the reciprocal relationship of risk exposure and loneliness may contribute to prolonged and higher levels of stress among Black and Latino persons across the life course. Experiencing more stress and its biological impact could accelerate physical decline and contribute to a cyclical relationship between stress and physical dysregulation that results in worse pain outcomes in midlife and older Black and Latino individuals (23). We thus suggest that the impact of loneliness on pain presence and intensity may be worse for Black and Latino individuals than their White counterparts.

In sum, there is a need to examine the relationship of loneliness and pain in community dwelling, racially and ethnically diverse midlife and older adults in the United States. In the current study, we sought to examine the effects of loneliness on pain presence and intensity among Black, Latino, and White adults aged 50 or older in the NSHAP study who completed the three-item NSHAP Felt Loneliness Measure (NFLM) and assessments of pain presence and intensity (71). We also examined if race and ethnicity moderated the relationship between loneliness and pain. We hypothesized that (1) loneliness would be positively associated with pain presence and pain intensity and (2) Black and Latino individuals would report greater pain presence and intensity compared to White individuals with the same levels of loneliness.



Method


Data source

The NSHAP is a nationally representative survey of midlife and older adults living in the community. It was designed to assess the physical, mental, and social well-being of home-dwelling midlife and older Americans (72). We analyzed Wave 3 data (n = 4,777; collected in 2015 and 2016), which included in-person interviews with two cohorts: (a) respondents continuing from the first rounds of interviews (born 1920–1947) and (b) newly recruited participants (born 1948–1965). Live-in partners of both cohorts were also eligible for interviews. In addition to in-person interviews, participants were asked to complete leave-behind, self-administered questionnaires and up to 11 biological measures.

We analyzed data from Wave 3 for two reasons. First, this wave included measures of pain and loneliness. The leave-behind questionnaire also included concepts of theoretical interest to the analyses—e.g., community participation and perceived discrimination. Second, inclusion of a fresh sample of midlife and older adults and live-in partners in Wave 3 increased the sample size for hypothesis testing and included the baby boomer cohort. Final return rates for the leave-behind questionnaire were 85% for the full sample, 91% for continuing participants, and 80% for newly recruited participants (73). The University of Chicago’s National Opinion Research Center collected the data in English and Spanish.



Population

Our target population was home-dwelling adults aged 50 or older who completed the NFLM and self-reported pain items (presence and intensity) and were Black, Latino, or White. Our final weighted sample was 2,706 individuals who were White (n = 2,252), Black (n = 276), or Latino (n = 178).



Dependent variables

Pain presence was determined by response to the question: “In the past 4 weeks, have you had any pain?” (71). Intensity was measured by an original survey item that asked participants to check the box beside the phrase that best described their level of pain in the past 4 weeks [0 = no pain to 6 = the most intense pain imaginable, (71, 74)]. We only included individuals who reported pain.



Independent variables

The NFLM assessed loneliness. Similar to the three-item UCLA Loneliness Scale, it assesses perceived frequency of lack of companionship, feeling left out, and feeling isolated (0 = never, 1 = hardly ever, 2 = some of the time, 3 = often). Following Payne et al. (75), we used a cutoff of 1 to determine the presence of loneliness and combined the categories of “never” and “hardly ever.” Total scores ranged from 0 to 6, with higher scores indicating greater levels of loneliness.



Covariates

We include available NSHAP measures indicative of individual cumulative inequality factors (education, perceived economic status, missing health care due to inadequate health insurance, perceived discrimination) to examine their effects on pain (66, 67). Available measures did not fully capture the complexity of these experiences, including their magnitude, onset, or duration of exposure and their associated advantages and disadvantages across the life course and social systems. Thus, we used the NSHAP-recommended categories of race and ethnicity to gauge group differences resulting from cumulative inequality.

Race and ethnicity was assessed by two questions: “Do you consider yourself primarily White or Caucasian, Black or African American, American Indian, Asian, or something else?” and “Do you consider yourself Hispanic or Latino?” We used an NSHAP-coded race and ethnicity variable that classified participants into four mutually exclusive groups: (a) non-Hispanic White, (b) Black (including Hispanics who self-reported Black race), (c) Hispanic (all races except Black), and (d) other (e.g., Asian, Native American, Pacific Islander).

Lower levels of education and income have been associated with loneliness and pain in U.S. samples of midlife and older adults (68–70). Further, access to health care (e.g., adequate insurance) may contribute to better preventive care that can improve health outcomes (76). Educational attainment was measured as 1 (less than high school), 2 (high school or equivalent), 3 (vocational certificate, some college, or associate degree), and 4 (bachelor’s degree or more).

Perceived economic position was determined by the question: “Compared with American families in general, would you say that your household income is 1 = far below average; 2 = below average; 3 = average; 4 = above average, or 5 = far above average?” We treated this variable as continuous, with higher scores indicating higher perceived economic position.

Participants reported difficulty receiving health care services because of a lack of adequate insurance: (a) “In the past year, has a lack of adequate health insurance kept you from getting medical care?” and (b) “In the past year, has a lack of adequate health insurance kept you from getting prescription medications?” If participants answered “yes” to either original item, then they were coded as having inadequate health care insurance.

Perceived discrimination was measured by a two-item adapted version of the Perceived Discrimination Scale (77, 78): “In your day-to-day life, how often have you been treated with less courtesy than other people?” and “In your day-to-day life, how often have people acted as if they are better than you are?” Responses options were 0 (never), 1 (less than once a year), 2 (about once or twice a year), 3 (several times a year), 4 (about once a month), 5 (every week), and 6 (several times a week). We summed both items to create a total score (range = 0–12).

Age (79), sex (24), and marital status (80) are important predictors of pain. Sociodemographic variables included age (in years), sex (0 = male, 1 = female), and marital status (1 = married or living as married, 2 = divorced, separated, or never married, 3 = widowed).

We assessed employment status with the question: “Are you currently working?” (1 = yes, 0 = no). We determined the number of chronic diseases by responses to the stem: “Has a medical doctor ever told you that you have…,” followed by options of heart disease, arthritis, breathing problems, stroke, hypertension, diabetes, and cancer (range = 0–7). The NSHAP Depressive Symptoms Measure is similar to the CES-D depression instrument (75, 81) and assesses the frequency of 11 self-reported depressive symptoms in the past week (0 = rarely or none of the time, 1 = some of the time, 2 = much or most of the time). We removed the item “I feel lonely” because it conceptually overlapped with our measures of loneliness (82). Total scores for the remaining 10 items (range = 0–20, Cronbach’s α = 0.692). Finally, a trained research assistant measured height rounded to the nearest half-inch using a stiff tape measure and weight using a scale on a flat, uncarpeted surface [(83), Electronic Supplement 1]. We calculated body mass index (BMI) per the Centers for Disease Control and Prevention (84).

Social relations may contribute to pain outcomes (85). Absent a direct measure of social isolation, we included two related concepts of social relationships (86). Community participation during the past 12 months was assessed by three items that examined frequency of volunteer work, attendance of social meetings, and gatherings with friends or relatives (87). Possible responses were 0 (never), 1 (less than once a year), 2 (about once or twice a year), 3 (several times a year), 4 (about once a month), 5 (every week), and 6 (several times per week). We summed the three scores (range = 0–18). Finally, lacking a household roster, we assessed living arrangement (alone vs. with others) based on social network questions that asked whether each person listed in the respondent’s networks lived in their home. Individuals were designated as living alone if they reported that nobody in their social network lived in their residence.



Analytic strategy

We calculated descriptive statistics for the sample, then conducted bivariate tests (chi-square or Pearson correlations) for primary predictors and pain outcomes. We examined the association of (a) loneliness with pain presence and (b) loneliness and intensity among respondents who reported pain (range = 1–6). Adjusted models included fixed classification factors: race and ethnicity (Black, Latino, White); sex (male, female); marital status (married or living with partner; divorced, separated, or never married; widowed); educational attainment (bachelor’s degree or more; vocation certificate, some college, or associate degree; high school or equivalent; less than high school); employment status (no, yes); inadequate health care (no, yes); and living alone (no, yes). Covariates included NFLM score, perceived discrimination score (range = 0–14), perceived economic positioning (range = 1–5), age (in years), chronic medical conditions (range = 0–7), depressive symptoms (range = 0–20), community participation (range = 0–18), and BMI.

We conceptualized racial and ethnic groups as a proxy for exposure to differential risks and opportunities and controlled for factors that contribute to cumulative inequality in health outcomes, including educational attainment, perceived economic position, inadequate health care insurance, and perceived discrimination. To test differences in the impact of loneliness on pain outcomes across races and ethnicities, we examined the interaction of loneliness score (NFLM) and race and ethnicity, controlling for exposure to risk, opportunity, sociodemographic, and health factors.

We used logistic regression and ordinary least squares regression to model pain presence and intensity, respectively. We used NSHAP-generated person-level weights that accounted for nonresponse for all statistical analyses [see (72) for details on weighting procedures]. We used the recommended Wave 3 NSHAP variable (weight_adj), which assigns different weights (by simulated replication) each case to provide unbiased estimates of population parameters (72). Assigned weights indicated the number of observations represented by each case. We excluded cases with missing values. We also used linear mixed models to control for nesting among subjects (i.e., spouses or partners from the same household). We used SPSS version 27 survey procedures for analyses.




Results

We present results for our original unnested models. Our nested analyses supported the robustness of our primary findings. Table 1 presents descriptive data on the weighted sample of 2,706 NSHAP participants with and without pain and bivariate statistics of study variables. Approximately 70% of the sample reported pain during the previous 4 weeks. Among those with pain, mean pain intensity was moderate at 2.89 (SD = 0.99). The average score on the NFLM was 1.11 (SD = 1.50); 46% of participants scored 1 or higher, indicating loneliness (75). In bivariate analyses, higher NFLM scores were positively associated with pain presence and intensity.



TABLE 1 Weighted descriptive statistics overall and by pain group and weighted bivariate analyses of pain presence and intensity, National Social Life, Health, and Aging, Wave 3 (N = 2,706).
[image: Table1]

Compared to White respondents, Black and Latino participants reported lower rates of pain but Latino individuals experienced greater pain intensity. Female sex; being divorced, separated, or never married; lower educational attainment; inadequate health care insurance; perceived discrimination; more chronic diseases; more depressive symptoms; and higher BMI were associated with greater pain presence and intensity scores. Perceived economic position and community participation scores were associated with lower pain presence and intensity scores. Widowhood was associated with greater pain intensity, whereas living alone was associated with lower pain intensity.


Relationship between loneliness and pain presence and intensity

Table 2 presents the results of adjusted logistic and ordinary least squares regression models. Loneliness was positively associated with higher rates of pain (adjusted odds ratio [AOR] = 1.154, 95% CI [1.072, 1.242]). Compared to their White counterparts, Black (AOR = 0.588, 95% CI [0.438, 0.789]) and Latino (AOR = 0.652, 95% CI [0.459, 0.925]) participants were less likely to report the presence of pain. Individuals missing health care services due to inadequate insurance (AOR = 1.893, 95% CI [1.366, 2.623]) and female participants (AOR = 1.540, 95% CI [1.283, 1.857]) were associated with more frequent pain presence. Higher levels of perceived discrimination (AOR = 1.092, 95% CI [1.050, 1.137]), more chronic diseases (AOR = 1.331, 95% CI [1.220, 1.451]), more depressive symptoms (AOR = 1.112, 95% CI [1.073, 1.153]), and higher BMI (AOR = 1.016, 95% CI [1.001, 1.031]) were associated with a higher likelihood of reporting the presence of pain.



TABLE 2 Associations of loneliness, sociodemographic, and health variables on pain presence and intensity (N = 2,706).
[image: Table2]

With respect to pain intensity, NFLM scores (β = 0.039, SE = 0.015, p < 0.01) were associated with greater intensity. Latino participants (β = 0.269, SE = 0.108, p < 0.005) reported significantly higher pain intensity than White respondents. Compared to individuals with a bachelor’s degree or higher level of education, individuals who completed a vocational certificate, some college, or associate degree (β = 0.125, SE = 0.053, p = 0.018); high school or its equivalent (β = 0.150, SE = 0.065, p = 0.020); or less than high school (β = 0.184, SE = 0.092, p = 0.045) reported stronger pain intensity. Similarly, being female (β = 0.960, SE = 0.044, p = 0.028), reporting more chronic disease (β = 0.138, SE = 0.018, p < 0.001), total depressive symptoms (β = 0.045, SE = 0.008, p < 0.001), and BMI (β = 0.012, SE = 0.003, p < 0.001) were positively associated with greater pain intensity. Individuals who lived alone (β = −0.192, SE = 0.050, p < 0.001) and those who were employed (β = −0.199, SE = 0.049, p < 0.001) reported lower levels of pain intensity. Finally, as seen in Table 3, for Latino individuals, increased loneliness predicted greater increases in the intensity of pain relative to White individuals (β = 0.187, SE = 0.051, p < 0.001). No other interactions were significant.



TABLE 3 Interactions between loneliness and race and ethnicity on pain presence and intensity.
[image: Table3]




Discussion

The current study examined the relationship between loneliness and pain presence and intensity in a nationally representative sample of midlife and older community-dwelling Black, Latino, and White adults in the United States. Individuals who reported loneliness were significantly more likely to report both the presence of pain and higher levels of pain intensity. Contrary to our hypothesis, Black race did not moderate the association of loneliness with pain presence or pain intensity. However, loneliness contributed to more intense pain for Latino individuals compared to their White counterparts. These findings contribute to the limited literature regarding the effects of loneliness on pain outcomes in community-dwelling racially and ethnically diverse midlife and older adults in the United States.

Our findings support our hypothesis that loneliness would be positively associated with pain presence and pain intensity. These findings add to limited knowledge on loneliness as an important correlate of pain presence and intensity in racially and ethnically diverse community- dwelling midlife and older adults in the United States (61, 62). Our findings also suggest the need for further research. Few studies have explored mechanisms that underlie the relationship between loneliness and pain. In line with the diathesis-stress model of chronic pain (23), we suggest that loneliness may heighten stress levels that subsequently contribute to declines in physical functioning, presence of pain, and worse pain intensity (23, 30–32, 36, 38). Future research should seek to clarify how objective and subjective stress measures mediate or moderate the relationship of loneliness with dimensions of pain.

We hypothesized that loneliness would be associated with pain presence, although previous studies have documented pain as a predictor of loneliness (88–91) and the relationship is likely to be bidirectional (59, 60). The ongoing presence of unresolved pain may contribute to stress and negative cognitions that cyclically reinforce and increase feelings of loneliness. Given the high rates of each condition and their negative impact on multiple health outcomes (5, 40), future studies should explore correlates and predictors of bidirectionality. Powell et al. (62) noted a longitudinal relationship between loneliness and the presence of pain among midlife and older adults in the United States. More nuanced measures and longitudinal approaches will deepen our understanding of variations in the relationship of loneliness and pain depending on the chronicity of each experience.

Contrary to our hypotheses, loneliness and pain outcomes did not differ for middle-aged and older Black and White participants. Black individuals may underreport pain if they interpret it as a personal inadequacy or weakness (92, 93), normal part of aging (52), or obligation to be stalwart and limit disclosure or reporting of distress (94). Subjective perceptions and personal resources may also affect the level of stress caused by loneliness [(66, 95), p. 142]. Black individuals may appraise loneliness relative to other persistent contextual threats, such as economic adversity and social discrimination (66, 96). Further investigation of subjective assessments of how loneliness contributes to stress levels and ultimately, the presence and intensity of pain in subpopulations of midlife and older adults are thus warranted.

Latino participants who reported loneliness were not more likely to report the presence of pain than their White same-aged peers, but loneliness had a stronger effect on pain intensity, even after accounting for common sources of stress, depressive symptoms, and social relationship measures. Loneliness is an important and underexamined psychological experience for Latino midlife and older adults (64). Our findings suggest that it may enhance stress across shared lived experiences of cumulative inequality because social relationships are essential for coping with cumulative inequalities. For example, low income can challenge basic needs, whereas social networks can facilitate access to resources to meet these needs (97). But individuals experiencing loneliness may perceive their challenges as more severe (34) and identify fewer resources (33). Because Latino communities tend to experience more of these challenges (66, 67) than White communities, objective and subjective perceptions of the quantity and quality of relationships may contribute to spikes in stress and consequently, worsening physical health, including pain intensity.

Our findings also underscore the need to understand better loneliness and its health effects across diverse groups of Latino midlife and older adults. Due to data limitations, we could not determine important sources of diversity, including country of origin, years living in the United States, and citizenship status. Nativity, migration trajectories, and acculturation levels may expose people to different risks and opportunities that may contribute to loneliness, distress, and pain in later life. Loneliness is a common feature of migration, because individuals leave behind their homeland and loved ones and become part of a socially excluded and minoritized group in the United States [(e.g., 98)]. Loneliness may become a chronic problem for some, because more undocumented Latino midlife and older adults in the United States have limited access to social services, health care, and employment opportunities and protections; live with the constant threat of deportation; and experience social exclusion (99). They may also have fewer resources to mitigate loneliness, having left behind loved ones and lacking the resources and ability to leave and re-enter the United States (100). On the other hand, some Latino participants in our sample may have found effective ways of coping or overcoming stressors associated with loneliness. Further work that examines how diverse Latino subgroups make sense of and cope with loneliness is critical to understanding its relationships with stress and pain.

Finally, cultural factors may exacerbate the incidence and impact of loneliness on pain (11, 101). Cultural core values (e.g., communal vs. individualist), perceptions (e.g., nature and extent of closeness in relationships and social connectedness) and behaviors (e.g., help-seeking) may influence the meaning attached to loneliness and their sequelae (14, 102–104). As Latino individuals age in the United States, they may prefer and expect to maintain close relationships, including multigenerational households (105). But acculturation may create discordance in their relationships with U.S.-born children and extended family (100, 106).


Limitations

This study had several limitations. First, we examined data from only one wave of the NSHAP and therefore, we could not establish directionality in the association of loneliness and pain presence or intensity. Second, our sample included different proportions of Black, Latino, and White groups. Future examinations with comparable subsample sizes may enhance understanding and possibly confirm racial and ethnic differences in the relationship between loneliness and pain outcomes. Third, we could not assess other relevant dimensions of older adults’ experiences with loneliness and pain, such as grief and loss, that may affect stress and pain (107), nor could we examine the association of these variables in other important subpopulations, such as sexual and gender minorities or people with disabilities. Finally, our data did not include assessments of social isolation. However, our models controlled for two related concepts (community participation, living alone). Future large national surveys should include validated measures of social isolation.




Conclusion

Our results reinforce previous findings that loneliness is independently associated both with the presence and intensity of pain among midlife and older adults. Further attention is needed to determine how various clinically relevant dimensions of loneliness, such as social, emotional, and existential (108), affect pain outcomes. Future research should also examine whether and how objective and subjective measures of stress mediate or moderate the relationship of loneliness and pain outcomes. In a heterogeneous society that struggles with health disparities across the life course, it will be important to further examine inter- and intragroup differences and identify unique and shared elements of loneliness–pain pathways for Black and Latino midlife and older adults.

Interventions exist for loneliness and pain, but few focus on these groups of midlife and older adults (109, 110). Future clinical and research efforts should examine how evidence-based interventions may be adapted and implemented to manage the onset, progression, and effects of loneliness and pain [e.g., PATH-Pain; (111)]. Finally, there is a growing need for culturally and linguistically proficient professionals and peer advocates, who have successfully led other cost-effective health interventions (112, 113), to address issues of loneliness and pain across populations and subgroups of older adults.



Data availability statement

The data analyzed in this study is subject to the following licenses/restrictions: National Social Life, Health & Aging Project data are restricted. Users interested in obtaining the Restricted-Use data from NACDA must request and complete the NSHAP Restricted Data Use Agreement form. Users can download this form from the download page associated with this data set. Completed forms with original signature(s) should be emailed to icpsr-nacda@umich.edu. Requests to access these datasets should be directed to icpsr-nacda@umich.edu.



Ethics statement

This study is a secondary analysis of de-identified data. The data were acquired for analysis under a data use agreement from the National Archive of Computerized Data on Aging that precluded the investigators from performing analyses that might re-identify participants in the study. Use of the de-identified data for this study was reviewed by the Weill Cornell Medicine Institutional Review Board. The original data were collected by the National Opinion Research Center which obtained informed consent from the participants.



Author contributions

DC: Conceptualization, Data curation, Formal analysis, Funding acquisition, Investigation, Project administration, Writing – original draft, Writing – review & editing. DB: Conceptualization, Writing – review & editing. MA: Conceptualization, Writing – review & editing. JM: Formal analysis, Writing – review & editing. EL: Conceptualization, Writing – review & editing. MCR: Conceptualization, Formal analysis, Supervision, Writing – review & editing. EW: Conceptualization, Formal analysis, Supervision, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This work was supported by a fellowship from National Institutes of Health (T32 AG049666).Funding for this work to Dr. Aranda was provided by the National Institute on Aging (NIA) of the National Institutes of Health (NIH) under award numbers P30AG066530, and P30AG043073. The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Raja, SN, Carr, DB, Cohen, M, Finnerup, NB, Flor, H, Gibson, S , et al. The revised IASP definition of pain: concepts, challenges, and compromises. Pain. (2020) 161:1976–82. doi: 10.1097/j.pain.0000000000001939


 2. Peat, G, Thomas, E, Wilkie, R, and Croft, P. Multiple joint pain and lower extremity disability in middle and old age. Disabil Rehabil. (2006) 28:1543–9. doi: 10.1080/09638280600646250


 3. Bierman, A, and Lee, Y. Chronic pain and psychological distress among older adults: a national longitudinal study. Res Aging. (2018) 40:432–55. doi: 10.1177/0164027517704970


 4. Smith, D, Wilkie, R, Croft, P, Parmar, S, and McBeth, J. Pain and mortality: mechanisms for a relationship. Pain. (2018) 159:1112–8. doi: 10.1097/j.pain.0000000000001193


 5. Simon, LS
. Relieving pain in America: a blueprint for transforming prevention, care, education, and research. J Pain Palliat Care Pharmacother. (2012) 26:197–8. doi: 10.3109/15360288.2012.678473


 6. Nahin, RL
. Estimates of pain prevalence and severity in adults: United States, 2012. J Pain. (2015) 16:769–80. doi: 10.1016/j.jpain.2015.05.002 

 7. Administration of Community Living
. Profile of older Americans. (2021). Available at: https://acl.gov/aging-and-disability-in-america/data-and-research/profile-older-americans


 8. Administration on Community Living
. Profile of African Americans age 65 and over. (2019). Available at: https://acl.gov/sites/default/files/Aging%20and%20Disability%20in%20America/2018AA_OAProfile.pdf


 9. Administration on Community Living
. Profile of Hispanic Americans age 65 and over. (2019). Available at: https://acl.gov/sites/default/files/Aging%20and%20Disability%20in%20America/2018HA_OAProfile.pdf


 10. Janevic, MR, Mathur, VA, Booker, SQ, Morais, C, Meints, SM, Yeager, KA , et al. Making pain research more inclusive: why and how. J Pain. (2022) 23:707–28. doi: 10.1016/j.jpain.2021.10.004


 11. Palermo, TM, Davis, KD, Bouhassira, D, Hurley, RW, Katz, JD, Keefe, FJ , et al. Promoting inclusion, diversity, and equity in pain science. Can J Pain. (2023) 7:2161272. doi: 10.1080/24740527.2022.2161272


 12. National Academies of Sciences, Division of Behavioral, Social Sciences, Medicine Division, Board on Behavioral, Sensory Sciences, & Loneliness in Older Adults
. Social isolation and loneliness in older adults: opportunities for the health care system. Washington, DC: National Academies Press (2020).


 13. Hawkley, LC, and Cacioppo, JT. Loneliness matters: a theoretical and empirical review of consequences and mechanisms. Ann Behav Med. (2010) 40:218–27. doi: 10.1007/s12160-010-9210-8


 14. Perlman, D, and Peplau, LA. Toward a social psychology of loneliness. Pers Relat. (1981) 3:31–56.


 15. de Jong-Gierveld, J, van Tilburg, TG, and Dykstra, PA. Loneliness and social isolation In: AL Vangelisti and D Perlman, editors. The Cambridge handbook of personal relationships. Cambridge, UK: Cambridge University Press (2006). 485–500.


 16. Perissinotto, CM, and Covinsky, KE. Living alone, socially isolated or lonely—what are we measuring? J Gen Intern Med. (2014) 29:1429–31. doi: 10.1007/s11606-014-2977-8


 17. Uher, R, Payne, JL, Pavlova, B, and Perlis, RH. Major depressive disorder in DSM-5: implications for clinical practice and research of changes from DSM-IV. Depress Anxiety. (2014) 31:459–71. doi: 10.1002/da.22217


 18. Baltes, MM, and Carstensen, LL. The process of successful aging: selection, optimization, and compensation In: UM Staudinger and U Lindenberger, editors. Understanding human development: Dialogues with lifespan psychology. Boston, MA: Kluwer Academic (2003). 81–104.


 19. Carstensen, LL
. Social and emotional patterns in adulthood: support for socioemotional selectivity theory. Psychol Aging. (1992) 7:331–8.


 20. Vetrano, DL, Calderón-Larrañaga, A, Marengoni, A, Onder, G, Bauer, JM, Cesari, M , et al. An international perspective on chronic multimorbidity: approaching the elephant in the room. J Gerontol Ser A. (2018) 73:1350–6. doi: 10.1093/gerona/glx178 

 21. Bandeen-Roche, K, Seplaki, CL, Huang, J, Buta, B, Kalyani, RR, Varadhan, R , et al. Frailty in older adults: a nationally representative profile in the United States. J Gerontol Ser A Biomed Sci Med Sci. (2015) 70:1427–34. doi: 10.1093/gerona/glv133


 22. Hoogendijk, EO, Suanet, B, Dent, E, Deeg, DJ, and Aartsen, MJ. Adverse effects of frailty on social functioning in older adults: results from the longitudinal aging study Amsterdam. Maturitas. (2016) 83:45–50. doi: 10.1016/j.maturitas.2015.09.002


 23. Bevers, K, Watts, L, Kishino, ND, and Gatchel, RJ. The biopsychosocial model of the assessment, prevention, and treatment of chronic pain. US Neurol. (2016) 12:98–104. doi: 10.17925/USN.2016.12.02.98


 24. Fillingim, RB, King, CD, Ribeiro-Dasilva, MC, Rahim-Williams, B, and Riley, JL 3rd. Sex, gender, and pain: a review of recent clinical and experimental findings. J Pain. (2009) 10:447–85. doi: 10.1016/j.jpain.2008.12.001 

 25. Sarzi-Puttini, P, Salaffi, F, Di Franco, M, Bazzichi, L, Cassisi, G, Casale, R , et al. Pain in rheumatoid arthritis: a critical review. Reumatismo. (2014) 66:18–27. doi: 10.4081/reumatismo.2014.760


 26. Merashli, M, Chowdhury, TA, and Jawad, ASM. Musculoskeletal manifestations of diabetes mellitus. QJM. (2015) 108:853–7. doi: 10.1093/qjmed/hcv106


 27. Surah, A, Baranidharan, G, and Morley, S. Chronic pain and depression. Continuing Educ Anaesthesia Crit Care Pain. (2014) 14:85–9. doi: 10.1093/bjaceaccp/mkt046


 28. Großschädl, F, Stolz, E, Mayerl, H, Rásky, É, Freidl, W, and Stronegger, W. Educational inequality as a predictor of rising back pain prevalence in Austria—sex differences. Eur J Public Health. (2015) 26:248–53. doi: 10.1093/eurpub/ckv163


 29. Fliesser, M, Huberts, JDW, and Wippert, PM. The choice that matters: the relative influence of socioeconomic status indicators on chronic back pain—a longitudinal study. BMC Health Serv Res. (2017) 17:800. doi: 10.1186/s12913-017-2735-9


 30. Adam, EK, Hawkley, LC, Kudielka, BM, and Cacioppo, JT. Day-to-day dynamics of experience–cortisol associations in a population-based sample of older adults. Proc Natl Acad Sci. (2006) 103:17058–63. doi: 10.1073/pnas.0605053103


 31. Dallman, MF, la Fleur, SE, Pecoraro, NC, Gomez, F, Houshyar, H, and Akana, SF. Minireview: glucocorticoids—food intake, abdominal obesity, and wealthy nations in 2004. Endocrinology. (2004) 145:2633–8. doi: 10.1210/en.2004-0037


 32. Gatchel, RJ
. Comorbidity of chronic pain and mental health disorders: the biopsychosocial perspective. Am Psychol. (2004) 59:795–805. doi: 10.1037/0003-066X.59.8.795 

 33. Hawkley, LC, and Cacioppo, JT. Aging and loneliness: downhill quickly? Curr Dir Psychol Sci. (2007) 16:187–91. doi: 10.1111/j.1467-8721.2007.00501.x


 34. Cacioppo, JT
. Social neuroscience: Autonomic, neuroendocrine, and immune responses to stress. Psychophysiology. (1994) 31:113–28. doi: 10.1111/j.1469-8986.1994.tb01032.x


 35. Cacioppo, JT, Hawkley, LC, Ernst, JM, Burleson, M, Berntson, GG, Nouriani, B , et al. Loneliness within a nomological net: an evolutionary perspective. J Res Pers. (2006) 40:1054–85. doi: 10.1016/j.jrp.2005.11.007


 36. Steptoe, A, Owen, N, Kunz-Ebrecht, SR, and Brydon, L. Loneliness and neuroendocrine, cardiovascular, and inflammatory stress responses in middle-aged men and women. Psychoneuroendocrinology. (2004) 29:593–611. doi: 10.1016/S0306-4530(03)00086-6


 37. Nersesian, PV, Han, HR, Yenokyan, G, Blumenthal, RS, Nolan, MT, Hladek, MD , et al. Loneliness in middle age and biomarkers of systemic inflammation: findings from midlife in the United States. Soc Sci Med. (2018) 209:174–81. doi: 10.1016/j.socscimed.2018.04.007


 38. Gardner, MP, Lightman, S, Sayer, AA, Cooper, C, Cooper, R, Deeg, D , et al. Dysregulation of the hypothalamic pituitary adrenal (HPA) axis and physical performance at older ages: an individual participant meta-analysis. Psychoneuroendocrinology. (2013) 38:40–9. doi: 10.1016/j.psyneuen.2012.04.016


 39. World Health Organization
. (2024). Social isolation and loneliness. Available at: https://www.who.int/teams/social-determinants-of-health/demographic-change-and-healthy-ageing/social-isolation-and-loneliness


 40. Ong, AD, Uchino, BN, and Wethington, E. Loneliness and health in older adults: a mini-review and synthesis. Gerontology. (2016) 62:443–9. doi: 10.1159/000441651


 41. Wolf, LD, and Davis, MC. Loneliness, daily pain, and perceptions of interpersonal events in adults with fibromyalgia. Health Psychol. (2014) 33:929–37. doi: 10.1037/hea0000059


 42. Jaremka, LM, Andridge, RR, Fagundes, CP, Alfano, CM, Povoski, SP, Lipari, AM , et al. Pain, depression, and fatigue: loneliness as a longitudinal risk factor. Health Psychol. (2014) 33:948–57. doi: 10.1037/a0034012 

 43. Jaremka, LM, Fagundes, CP, Glaser, R, Bennett, JM, Malarkey, WB, and Kiecolt-Glaser, JK. Loneliness predicts pain, depression, and fatigue: understanding the role of immune dysregulation. Psychoneuroendocrinology. (2013) 38:1310–7. doi: 10.1016/j.psyneuen.2012.11.016


 44. Miaskowski, C, Paul, SM, Snowberg, K, Abbott, M, Borno, H, Chang, S , et al. Stress and symptom burden in oncology patients during the COVID-19 pandemic. J Pain Symptom Manag. (2020) 60:e25–34. doi: 10.1016/j.jpainsymman.2020.08.037


 45. Wolf, LD, Davis, MC, Yeung, EW, and Tennen, HA. The within-day relation between lonely episodes and subsequent clinical pain in individuals with fibromyalgia: mediating role of pain cognitions. J Psychosom Res. (2015) 79:202–6. doi: 10.1016/j.jpsychores.2014.12.018


 46. Khazen, O, Rosoklija, G, Custozzo, A, Gillogly, M, Bridger, C, Hobson, E , et al. Correlation between aspects of perceived patient loneliness and spinal cord stimulation outcomes. Neuromodulation Technol Neural Interface. (2021) 24:150–5. doi: 10.1111/ner.13299


 47. Chan, WCH, Kwan, CW, Chi, I, and Chong, AML. The impact of loneliness on the relationship between depression and pain of Hong Kong Chinese terminally ill patients. J Palliat Med. (2014) 17:527–32. doi: 10.1089/jpm.2013.0555


 48. Fortuna, KL, Brusilovskiy, E, Snethen, G, Brooks, JM, Townley, G, and Salzer, MS. Loneliness and its association with physical health conditions and psychiatric hospitalizations in people with serious mental illness. Soc Work Ment Health. (2020) 18:571–85. doi: 10.1080/15332985.2020.1810197


 49. Wilson, JM, Colebaugh, CA, Meints, SM, Flowers, KM, Edwards, RR, and Schreiber, KL. Loneliness and pain catastrophizing among individuals with chronic pain: the mediating role of depression. J Pain Res. (2022) 15:2939–48. doi: 10.2147/JPR.S377789


 50. Riley, JL III, Wade, JB, Robinson, ME, and Price, DD. The stages of pain processing across the adult lifespan. J Pain. (2000) 1:162–70. doi: 10.1016/S1526-5900(00)90101-9


 51. Park, J, Hirz, CE, Manotas, K, and Hooyman, N. Nonpharmacological pain management by ethnically diverse older adults with chronic pain: barriers and facilitators. J Gerontol Soc Work. (2013) 56:487–508. doi: 10.1080/01634372.2013.808725


 52. Meghani, SH, and Houldin, AD. The meanings of and attitudes about cancer pain among African Americans. Oncol Nurs Forum. (2007) 34:1179–86.


 53. Rokach, A
. The effect of gender and culture on loneliness: a min review. Emerging Sci J. (2018) 2:59–64. doi: 10.28991/esj-2018-01128


 54. Tsang, A, Von Korff, M, Lee, S, Alonso, J, Karam, E, Angermeyer, MC , et al. Common chronic pain conditions in developed and developing countries: gender and age differences and comorbidity with depression-anxiety disorders. J Pain. (2008) 9:883–91. doi: 10.1016/j.jpain.2008.05.005 

 55. Jacobs, JM, Hammerman-Rozenberg, R, Cohen, A, and Stessman, J. Chronic back pain among the elderly: prevalence, associations, and predictors. Spine. (2006) 31:203–7. doi: 10.1097/01.brs.0000206367.57918.3c


 56. Allen, SF, Gilbody, S, Atkin, K, and van der Feltz-Cornelis, C. The associations between loneliness, social exclusion and pain in the general population: a N= 502,528 cross-sectional UK biobank study. J Psychiatr Res. (2020) 130:68–74. doi: 10.1016/j.jpsychires.2020.06.028


 57. Yamada, K, Wakaizumi, K, Kubota, Y, Murayama, H, and Tabuchi, T. Loneliness, social isolation, and pain following the COVID-19 outbreak: data from a nationwide internet survey in Japan. Sci Rep. (2021) 11:1–16. doi: 10.1038/s41598-021-97136-3


 58. Nieto, R, Pardo, R, Sora, B, Feliu-Soler, A, and Luciano, JV. Impact of COVID-19 lockdown measures on Spanish people with chronic pain: an online study survey. J Clin Med. (2020) 9:3558. doi: 10.3390/jcm9113558


 59. Loeffler, A, and Steptoe, A. Bidirectional longitudinal associations between loneliness and pain, and the role of inflammation. Pain. (2021) 162:930–7. doi: 10.1097/j.pain.0000000000002082 

 60. Suzuki, Y, Suzuki, T, Takagi, M, Murakami, M, and Ikeda, T. Bidirectional longitudinal association between back pain and loneliness in later life: evidence from English longitudinal study of ageing. Ann Geriatric Med Res. (2024) 28:27–35. doi: 10.4235%2Fagmr.23.0136”10.4235/agmr.23.0136


 61. Powell, VD, Abedini, NC, Galecki, AT, Kabeto, M, Kumar, N, and Silveira, MJ. Unwelcome companions: loneliness associates with the cluster of pain, fatigue, and depression in older adults. Gerontol Geriatric Med. (2021) 7:233372142199762. doi: 10.1177/2333721421997620


 62. Powell, VD, Kumar, N, Galecki, AT, Kabeto, M, Clauw, DJ, Williams, DA , et al. Bad company: loneliness longitudinally predicts the symptom cluster of pain, fatigue, and depression in older adults. J Am Geriatr Soc. (2022) 70:2225–34. doi: 10.1111/jgs.17796


 63. Ojembe, BU, Kalu, ME, Donatus Ezulike, C, Iwuagwu, AO, Ekoh, PC, Oyinlola, O , et al. Understanding social and emotional loneliness among black older adults: a scoping review. J Appl Gerontol. (2022) 41:2594–608. doi: 10.1177/07334648221118357 

 64. Tibiriçá, L, Jester, DJ, and Jeste, DV. A systematic review of loneliness and social isolation among Hispanic/Latinx older adults in the United States. Psychiatry Res. (2022) 313:114568. doi: 10.1016/j.psychres.2022.114568


 65. Camacho, D, Pacheco, K, Moxley, J, Aranda, MP, Reid, MC, and Wethington, E. Loneliness and global cognitive functioning in racially/ethnically diverse US older adults. Front Psychol. (2024) 15:1344044. doi: 10.3389/fpsyg.2024.1344044


 66. Ferraro, KF, Shippee, TP, and Schafer, MH. Cumulative inequality theory for research on aging and the life course In: VL Bengston, D Gans, NM Pulney, and M Silverstein, editors. Handbook of theories of aging. 2nd ed. New York, NY: Springer (2009). 413–33.


 67. Forrester, SN, Gallo, JJ, Whitfield, KE, and Thorpe, RJ Jr. A framework of minority stress: from physiological manifestations to cognitive outcomes. Gerontologist. (2019) 59:1017–23. doi: 10.1093/geront/gny104


 68. Assari, S, Darvishi, M, Rahmani, A, Khatami, SM, Najand, I, Najand, B , et al. Racial and ethnic differences in the protective effect of educational attainment on chronic pain. Hosp Pract Res. (2022) 7:138–44. doi: 10.34172/hpr.2022.27


 69. Chen, Y, Hicks, A, and While, AE. Loneliness and social support of older people in China: a systematic literature review. Health Soc Care Community. (2014) 22:113–23. doi: 10.1111/hsc.12051


 70. Theeke, LA
. Sociodemographic and health-related risks for loneliness and outcome differences by loneliness status in a sample of US older adults. Res Gerontol Nurs. (2010) 3:113–25. doi: 10.3928/19404921-20091103-99 

 71. Shega, JW, Tiedt, AD, Grant, K, and Dale, W. Pain measurement in the National Social Life, health, and aging project: presence, intensity, and location. J Gerontol Ser B. (2014) 69:S191–7. doi: 10.1093/geronb/gbu101


 72. O’Muircheartaigh, C, English, N, Pedlow, S, and Schumm, LP. Sample design and estimation in the National Social Life, health, and aging project: round 3 (2015–2016). J Gerontol Ser B. (2021) 76:S207–14. doi: 10.1093/geronb/gbab182


 73. O’Doherty, K, Lawrence, D, Wiencrot, A, Walsh, S, Satorius, J, Burgess, E , et al. Ongoing refinement and innovation in the data collection protocols of the third round of the National Social Life, health, and aging project. J Gerontol Ser B. (2021) 76:S215–25. doi: 10.1093/geronb/gbab179


 74. Scudds, RJ, and Østbye, T. Pain and pain-related interference with function in older Canadians: the Canadian study of health and aging. Disabil Rehabil. (2001) 23:654–64. doi: 10.1080/09638280110043942 

 75. Payne, C, Hedberg, EC, Kozloski, M, Dale, W, and McClintock, MK. Using and interpreting mental health measures in the national social life, health, and aging project. J. Gerontol. Ser. B. (2014) 69:S99–S116. doi: 10.1093/geronb/gbu100


 76. McMaughan, DJ, Oloruntoba, O, and Smith, ML. Socioeconomic status and access to healthcare: interrelated drivers for healthy aging. Front Public Health. (2020) 8:231. doi: 10.3389/fpubh.2020.00231


 77. Monk, EP Jr, Kaufman, J, and Montoya, Y. Skin tone and perceived discrimination: health and aging beyond the binary in NSHAP 2015. J Gerontol Ser B. (2021) 76:S313–21. doi: 10.1093/geronb/gbab098


 78. Williams, DR, Yu, Y, Jackson, JS, and Anderson, NB. Racial differences in physical and mental health: socio-economic status, stress and discrimination. J Health Psychol. (1997) 2:335–51.


 79. Lautenbacher, S, Peters, JH, Heesen, M, Scheel, J, and Kunz, M. Age changes in pain perception: a systematic-review and meta-analysis of age effects on pain and tolerance thresholds. Neurosci Biobehav Rev. (2017) 75:104–13. doi: 10.1016/j.neubiorev.2017.01.039


 80. Reese, JB, Somers, TJ, Keefe, FJ, Mosley-Williams, A, and Lumley, MA. Pain and functioning of rheumatoid arthritis patients based on marital status: is a distressed marriage preferable to no marriage? J Pain. (2010) 11:958–64. doi: 10.1016/j.jpain.2010.01.003


 81. Radloff, LS
. The CES-D scale: a self-report depression scale for research in the general population. Appl Psychol Meas. (1977) 1:385–401. doi: 10.1177/014662167700100306


 82. Hawkley, LC, Masi, CM, Berry, JD, and Cacioppo, JT. Loneliness is a unique predictor of age-related differences in systolic blood pressure. Psychol Aging. (2006) 21:152–64. doi: 10.1037/0882-7974.21.1.152


 83. O’Doherty, K, Jaszczak, A, Hoffmann, JN, You, HM, Kern, DW, Pagel, K , et al. Survey field methods for expanded biospecimen and biomeasure collection in NSHAP wave 2. J Gerontol B Psychol Sci Soc Sci. (2014) 69:S27–37. doi: 10.1093/geronb/gbu045


 84. Centers for Disease Control and Prevention
. How is BMI calculated. (2022). Available at: https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html#Interpreted


 85. Bannon, S, Greenberg, J, Mace, RA, Locascio, JJ, and Vranceanu, AM. The role of social isolation in physical and emotional outcomes among patients with chronic pain. Gen Hosp Psychiatry. (2021) 69:50–4. doi: 10.1016/j.genhosppsych.2021.01.009


 86. Wang, J, Lloyd-Evans, B, Giacco, D, Forsyth, R, Nebo, C, Mann, F , et al. Social isolation in mental health: a conceptual and methodological review. Soc Psychiatry Psychiatr Epidemiol. (2017) 52:1451–61. doi: 10.1007/s00127-017-1446-1


 87. Cornwell, EY, and Waite, LJ. Social disconnectedness, perceived isolation, and health among older adults. J Health Soc Behav. (2009) 50:31–48. doi: 10.1177/002214650905000103


 88. Boggero, IA, Sturgeon, JA, Arewasikporn, A, Castro, SA, King, CD, and Segerstrom, SC. Associations of pain intensity and frequency with loneliness, hostility, and social functioning: cross-sectional, longitudinal, and within-person relationships. Int J Behav Med. (2019) 26:217–29. doi: 10.1007/s12529-019-09776-5


 89. Emerson, K, Boggero, I, Ostir, G, and Jayawardhana, J. Pain as a risk factor for loneliness among older adults. J Aging Health. (2018) 30:1450–61. doi: 10.1177/0898264317721348


 90. Nicolson, PJ, Williamson, E, Morris, A, Sanchez-Santos, MT, Bruce, J, Silman, A , et al. Musculoskeletal pain and loneliness, social support and social engagement among older adults: analysis of the Oxford pain, Activity and Lifestyle cohort. Musculoskeletal Care. (2021) 19:269–77. doi: 10.1002/msc.1526


 91. Smith, TO, Dainty, JR, Williamson, E, and Martin, KR. Association between musculoskeletal pain with social isolation and loneliness: analysis of the English longitudinal study of ageing. Br J Pain. (2019) 13:82–90. doi: 10.1177/2049463718802868


 92. Booker, SQ
. African Americans’ perceptions of pain and pain management: a systematic review. J Transcult Nurs. (2016) 27:73–80. doi: 10.1177/1043659614526250


 93. Lipton, JA, and Marbach, JJ. Ethnicity and the pain experience. Soc Sci Med. (1984) 19:1279–98. doi: 10.1016/0277-9536(84)90015-7


 94. Woods-Giscombé, CL
. Superwoman schema: African American women’s views on stress, strength, and health. Qual Health Res. (2010) 20:668–83. doi: 10.1177/1049732310361892 

 95. Lazarus, RS, and Folkman, S. Stress, appraisal, and coping. New York, NY: Springer (1984).


 96. Ferraro, KF, Kemp, BR, and Williams, MM. Diverse aging and health inequality by race and ethnicity. Innov Aging. (2017) 1:igx002. doi: 10.1093/geroni/igx002


 97. Holt-Lunstad, J
. Social connection as a public health issue: the evidence and a systemic framework for prioritizing the “social” in social determinants of health. Annu Rev Public Health. (2022) 43:193–213. doi: 10.1146/annurev-publhealth-052020-110732


 98. Negi, NJ, Siegel, JL, Sharma, PB, and Fiallos, G. “The solitude absorbs and it oppresses”: ‘illegality’ and its implications on Latino immigrant day laborers’ social isolation, loneliness and health. Soc Sci Med. (2021) 273:113737. doi: 10.1016/j.socscimed.2021.113737 

 99. Bekteshi, V, and Kang, SW. Contextualizing acculturative stress among Latino immigrants in the United States: a systematic review. Ethn Health. (2020) 25:897–914. doi: 10.1080/13557858.2018.1469733


 100. Camacho, D, Pacheco, K, Becker, T, Reid, C, and Wethington, E. Loneliness in community-dwelling US older Latinx adults. Innov Aging. (2022) 6:432. doi: 10.1093/geroni/igac059.1695


 101. Blakely, KK, and Baker, NR. Loneliness in community-dwelling, older adults: an integrative review. J Nurse Pract. (2023) 19:104390 doi: 10.1016/j.nurpra.2022.06.015


 102. Barreto, M, Victor, C, Hammond, C, Eccles, A, Richins, MT, and Qualter, P. Loneliness around the world: age, gender, and cultural differences in loneliness. Personal Individ Differ. (2021) 169:110066 doi: 10.1016/j.paid.2020.110066


 103. Rokach, A, Orzeck, T, and Neto, F. Coping with loneliness in old age: a cross-cultural comparison. Curr Psychol. (2004) 23:124–37. doi: 10.1007/BF02903073


 104. van Staden, WC, and Coetzee, K. Conceptual relations between loneliness and culture. Curr Opin Psychiatry. (2010) 23:524–9. doi: 10.1097/YCO.0b013e32833f2ff9


 105. Viruell-Fuentes, EA, and Schulz, AJ. Toward a dynamic conceptualization of social ties and context: implications for understanding immigrant and Latino health. Am J Public Health. (2009) 99:2167–75. doi: 10.2105/AJPH.2008.158956 

 106. Garcia Diaz, L, Savundranayagam, MY, Kloseck, M, and Fitzsimmons, D. The role of cultural and family values on social connectedness and loneliness among ethnic minority elders. Clin Gerontol. (2019) 42:114–26. doi: 10.1080/07317115.2017.1395377


 107. Stroebe, M, Schut, H, and Stroebe, W. Health outcomes of bereavement. Lancet. (2007) 370:1960–73.


 108. Weiss, RS
. Loneliness. Cambridge, MA: MIT Press (1973).


 109. Hickin, N, Käll, A, Shafran, R, Sutcliffe, S, Manzotti, G, and Langan, D. The effectiveness of psychological interventions for loneliness: a systematic review and meta-analysis. Clin Psychol Rev. (2021) 88:102066 doi: 10.1016/j.cpr.2021.102066


 110. Niknejad, B, Bolier, R, Henderson, CR, Delgado, D, Kozlov, E, Löckenhoff, CE , et al. Association between psychological interventions and chronic pain outcomes in older adults: a systematic review and meta-analysis. JAMA Intern Med. (2018) 178:830–9. doi: 10.1001/jamainternmed.2018.0756


 111. Kiosses, DN, Ravdin, LD, Stern, A, Bolier, R, Kenien, C, and Reid, MC. Problem adaptation therapy for pain (PATH-pain): a psychosocial intervention for older adults with chronic pain and negative emotions in primary care. Geriatrics. (2017) 2:5. doi: 10.3390/geriatrics2010005


 112. Cabassa, LJ, Camacho, D, Vélez-Grau, CM, and Stefancic, A. Peer-based health interventions for people with serious mental illness: a systematic literature review. J Psychiatr Res. (2017) 84:80–9. doi: 10.1016/j.jpsychires.2016.09.021


 113. Camacho, D, Estrada, E, Lagomasino, IT, Aranda, MP, and Green, J. Descriptions of depression and depression treatment in older Hispanic immigrants in a geriatric collaborative care program. Aging Ment Health. (2018) 22:1056–62. doi: 10.1080/13607863.2017.1332159



Copyright
 © 2024 Camacho, Burnette, Aranda, Moxley, Lukens, Reid and Wethington. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







 


	
	
ORIGINAL RESEARCH
published: 02 May 2024
doi: 10.3389/fpubh.2024.1295128








[image: image2]

Loneliness predicts decreased physical activity in widowed but not married or unmarried individuals

Chava Pollak1*, Joe Verghese1,2 and Helena M. Blumen1,2


1Department of Medicine, Albert Einstein College of Medicine, Bronx, NY, United States

2Department of Neurology, Albert Einstein College of Medicine, Bronx, NY, United States

Edited by
 James Lubben, Boston College, United States

Reviewed by
 Kent Jason Go Cheng, The Pennsylvania State University, United States
 Roger O'Sullivan, Institute of Public Health, Ireland

*Correspondence
 Chava Pollak, chava.pollak@einsteinmed.edu 

Received 15 September 2023
 Accepted 09 April 2024
 Published 02 May 2024

Citation
 Pollak C, Verghese J and Blumen HM (2024) Loneliness predicts decreased physical activity in widowed but not married or unmarried individuals. Front. Public Health 12:1295128. doi: 10.3389/fpubh.2024.1295128
 

Background: Physical activity is associated with improved health and function in older adults, yet most older adults are sedentary. Loneliness is associated with decreased physical activity at the cross-section, but longitudinal studies are scarce. We examined longitudinal associations between loneliness and physical activity—and whether they were modified by marital status and network size (the number of children, relatives, and friends a person interacts with at least once a month).

Methods: We analyzed data from 1,931 older adults without dementia at baseline from the Rush Memory and Aging Project with a mean follow-up of 4.8 years (mean age 79.6 ± 7.7, 74.9% women). Loneliness was assessed using the de Jong Gierveld Loneliness Scale. Physical activity was assessed as the frequency with which participants engaged in five categories of activities (e.g., walking, gardening, calisthenics, bicycling, and swimming). Linear mixed effects models examined associations between baseline loneliness and change in physical activity over time after adjusting for demographics, depressive symptoms, global cognition, disability, network size, marital status, social support, and social and cognitive activities. We assessed for effect modification by marital status and network size.

Results: Associations between loneliness and physical activity differed by marital status. In widowed individuals, baseline loneliness was associated with a 0.06 h/week greater decrease in physical activity per year compared to those who were not lonely (p = 0.005, CI -0.1, 0.02)—which equaled a 150% decrease in physical activity per year. Loneliness did not predict a statistically significant decrease in physical activity in married or unmarried individuals.

Discussion: Loneliness is associated with decreased physical activity in widowed older adults and should be considered in the design of interventions to prevent or slow the decline in physical activity and promote healthy aging.
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Introduction

Loneliness is a subjective, negative feeling of being alone and is associated with cognitive and functional decline and an increased risk of Alzheimer-type dementia and mortality (1–5). Loneliness is a public health problem in the United States, with an estimated prevalence of 43.2% in middle-aged and older adults (6). Loneliness is associated with decreased physical activity in older adults cross-sectionally; however, the underlying mechanisms for this association are unclear (7, 8). Additionally, longitudinal studies are scarce and conducted in small samples with short follow-up periods (7–9). Furthermore, associations between physical activity and loneliness are often studied without considering whether structural measures of social connection, such as social network size and marital status, influence such associations (10).

Increased physical activity is associated with several positive health outcomes in older adults, including improved cognitive function (11), reduced fall risk (12), and reduced risk of disability (13) and mortality (14). However, nearly 30% of middle-aged and older adults are sedentary, and physical inactivity increases with age (15). The Centers for Disease Control and Prevention (CDC) recommends a minimum of 150 min or 2.5 h per week of moderate-intensity physical activity (16). According to data from US national surveys, only between 27.3 and 44.3% of older adults met recommended physical activity levels; men were more active than women, racially minoritized groups were less active compared to Caucasians, and activity declined with age (17). Physical inactivity and sedentariness have increased since the onset of the COVID-19 pandemic (18), and sedentary time is associated with dose-related increased risk of chronic disease and all-cause mortality (19). Changes in physical activity patterns and sedentary behavior due to the COVID-19 pandemic demand attention to predictors of decreased physical activity as potential targets for intervention.

Lonely individuals are more likely to engage in negative health behaviors such as decreased physical activity (20). The Social Control Theory explains the association between loneliness and health behaviors through the influence of social cues on behavior choices (21). Individuals with large social networks or who live with a spouse or partner may theoretically have people around them who directly regulate their health behaviors or indirectly regulate behaviors through role modeling or reinforcing acceptable health-behavior norms (21). The purpose of this study was to examine longitudinal associations of baseline loneliness and physical activity in a sample of community-dwelling older adults. We also examined whether network size and marital status modified such associations based on the theoretical premise of the social control theory.



Methods


Study participants

This study was a secondary analysis of data from the Rush Memory and Aging Project (MAP), a clinical-pathologic cohort that began enrolling participants in 1997 (22, 23). The only inclusion criteria for the cohort were annual health assessments and anatomical gift donation at death. At the time, the data were obtained, 2,252 participants were enrolled in the study, and over 98% of them were enrolled before 2020. Participants included lay people recruited primarily from retirement communities in Northeastern Illinois to enable the participation of frail older adults and maintain high rates of follow-up and autopsy (22). We excluded 120 participants with dementia at baseline as their experience of loneliness and physical activity is likely different than individuals without dementia, and the reliability of responses on self-report items such as loneliness or physical activity may differ in individuals with dementia. An additional 201 participants were excluded for missing baseline loneliness measures. This left 1,931 participants for this analysis with a mean follow-up time of 4.8 years (SD 4.2). The MAP study was approved by the Rush Medical Center Institutional Review Board. Ethical approval for secondary analyses was obtained from the Albert Einstein College of Medicine Institutional Review Board.



Physical activity

Physical activity was assessed using questions adapted from the 1985 National Health Interview Survey (24). Participants were asked whether they engaged in five categories of activities within the past 2 weeks and the average number of minutes that they spent doing each reported activity: (1) walking for exercise, (2) gardening or yard work, (3) calisthenics or general exercise, (4) bicycle riding, and (5) swimming or water exercise. Minutes in each activity were summed up and expressed in hours of activity per week.



Loneliness

Loneliness was assessed using a modified, 5-item de Jong Gierveld Loneliness Scale. The de Jong Gierveld Loneliness Scale is a valid and reliable tool that assesses social and emotional loneliness (25). In this study, loneliness was characterized by the following: (1) I experience a general sense of emptiness, (2) I miss having people around, (3) I feel like I do not have enough friends, (4) I often feel abandoned, and (5) I miss having a really good friend. Participants were asked to rate agreement with each item on a 5-point Likert scale. Individual item scores were averaged to obtain total scores ranging from 1 to 5. Higher values indicated higher levels of loneliness. Loneliness was considered a continuous variable in these analyses.



Effect modifiers

Marital status and network size are structural measures of social connection and fit with the theoretical framework of this study, which states that structural measures of social connection may modify the relationship between loneliness—a functional measure of social connection—and health outcomes. Marital status was assessed at baseline with questions inquiring if the participant was ever married and, if so, their current marital status. Responses were registered as never married, married, widowed, divorced, or separated. For these analyses, the variable was grouped into three categories: married for participants who reported they were currently married, widowed for participants who reported they were currently widowed, and unmarried for participants in any other category. Network size was quantified as the total number of children, relatives, and friends that a participant interacted with at least once a month (26).



Covariates

Covariates were selected based on prior associations with loneliness and/or physical activity. Age and gender are associated with loneliness, and the subjective experience of loneliness may differ by both factors (27, 28). Age in years was computed from self-reported date of birth and date of clinical evaluation. Gender was self-reported as male or female. Race and education may represent proxies for socioeconomic status and might influence the availability of leisure time to engage in physical activity and the lived environment with available space or facilities to engage in activities. Race was based on self-report and included 7 categories: white, Black/African American, American Indian or Alaskan Native, Native Hawaiian or Other Pacific Islander, Asian, Other, or Unknown. Since over 90% of the sample self-identified as white, we collapsed the race variable into 3 categories: white, Black/African American, and other. Years of education were based on the number of self-reported years of schooling. Socioeconomic status is also an important risk factor for loneliness (29). Loneliness is associated with depressive symptoms and disability (29, 30). Additionally, comorbidities and physical disability may influence both loneliness and physical activity (31–34) as the individual may be preoccupied with health problems, limited by functional abilities, and require more tangible support from social relationships. Disability was assessed with the 3-item Rosow-Breslau scale that measures the ability to do 3 activities: heavy work around the house, walking up and down stairs, and walking half a mile without help (35). Responses were registered as 0–no help, 1–help, and 1–unable to do. Responses were summed with higher scores indicating a higher level of disability. Depression was assessed with a modified 10-item Center for Epidemiologic Studies Depression Scale (CES-D) (36). An overall depression score was computed as the sum of symptoms experienced, with higher scores indicating higher levels of depressive symptoms. For the analyses, the depression score was re-calculated, excluding the loneliness item, so as not to over-adjust for loneliness. Comorbidities included a composite measure of the sum of 7 medical conditions: hypertension, diabetes, heart disease, cancer, thyroid, head injury, and stroke. Frequency of social activities was assessed using a previously established 6-item composite measure of social activity (37): (1) go to restaurants/sporting events, (2) day trips/overnight trips, (3) volunteer work, (4) visit friends or relatives, (5) participate in groups (e.g., senior center), and (6) attend religious services. Participants were asked how often they engaged in these activities over the past year. Items were rated on a 5-point scale, with higher values indicating more frequent participation. Items were summed and averaged to yield a composite social activity score. This measure was previously associated with motor decline in older adults (38). Cognitive activity was assessed by frequency of participation in 7 cognitively stimulating activities during the past year using a structured questionnaire and rated on a 5-point scale: (1) reading, (2) visiting the library, (3) reading newspapers, (4) reading magazines, (5) reading books, (6) writing letters, and (7) playing board games/puzzles. Items were summed and averaged to yield a composite score of cognitive activity frequency, with higher scores indicating more frequency participation. This measure was shown to have adequate internal consistency in prior studies and was associated with higher levels of education and cognitive function (39, 40).




Data analysis

A summary of the study procedure and analysis approach is presented in Figure 1. We ran descriptive statistics for the sample overall and by unmarried, married, and widowed status. We used one-way ANOVA and Kruskal–Wallis tests for comparisons of continuous variables and chi-square tests for comparisons of categorical variables to describe the sample. We included all participants with baseline loneliness measures in the analysis, regardless of follow-up time, to maximize the available data. As many of our covariates are correlated, we ran a simple regression model to test for collinearity. We applied linear mixed-effects models to examine the longitudinal associations between loneliness and physical activity. We included the follow-up year as our time variable. We modeled physical activity as the outcome and baseline loneliness as the predictor. We restricted our analyses to baseline loneliness to examine the rate of change in physical activity over time and not change in loneliness. We included an interaction term for loneliness and time to model the rate of change in physical activity predicted by baseline loneliness. We assessed the linearity of physical activity trajectories over time using likelihood ratio tests to compare linear and quadratic models. Covariates were chosen for inclusion based on prior associations with loneliness and physical activity and biological relevance, including demographic covariates (e.g., age, race, gender, and education), health variables (e.g., comorbidities, depression, and disability), and social and cognitive measures (e.g., social and cognitive activity and social support). We used baseline covariate data to be concurrent with loneliness and to ensure that any observed change in physical activity reflected a change in physical activity and not a change in covariates. Variables that did not significantly contribute to the model but were biologically important and/or relevant to the theoretical framework of the study remained in the final model. We then added random effects to the model based on the Akaike information criterion (AIC) to choose the best model. Individual participants were included as random effects to account for non-independence in measures within participants. We modeled physical activity as a random effect to allow for physical activity trajectories to vary by individual participants. We modeled an autoregressive covariance structure to reflect a decreasing correlation between measures over time, as expected in longitudinal studies. We assessed for effect modification between loneliness—a functional social connection measure—and structural social connection measures (e.g., network size and marital status) using product terms for loneliness and each covariate. Since we found effect modification by marital status, we present stratified models for effects in unmarried, married, and widowed individuals separately. All statistical tests were two-tailed, and an a priori p < 0.05 was considered statistically significant. Data were inspected graphically and statistically, and model assumptions were found to be adequately met. Stata (StataCorp LLC, College Station, TX) version 17.0 was used for all analyses.
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FIGURE 1
 Summary of study procedure and analysis approach.




Results


Baseline characteristics of participants

Descriptive statistics for participants overall and by unmarried and married are displayed in Table 1. Approximately 20% of participants were unmarried at baseline, 39.6% were married, and 41.5% were widowed; 69.2% of men (n = 334) and 30% of women (n = 431) were married at baseline, and 20% of men and 48.6% of women were widowed at baseline. The mean age of participants was 79.6 ± 7.7. Participants were 74.9% female and 92.8% Caucasian, with an average of 15 years of education (SD 3.4). Participants had a median of 5 contacts in their social network (Interquartile range (IQR) 3, 9). Participants were generally well-supported and active, with a mean of 3.5 h of physical activity per week (SD 3.8). They were also cognitively and functionally intact and had low comorbidities and depressive symptoms. Compared to married and unmarried individuals, widowed participants were significantly older and had significantly lower cognitive function. There were statistically significant differences in ethnicity, education, cognition, physical function, and depression by marital status. Additionally, social factors, including network size, social support, physical activity, cognitive activity, and loneliness, also significantly differed between married, unmarried, and widowed participants.



TABLE 1 Baseline characteristics of participants overall and by married and unmarried.
[image: Table1]



Baseline loneliness and physical activity by marital status

The effects of loneliness on physical activity over time differed between unmarried, married, and widowed participants (Table 2). Baseline loneliness predicted significant declines in physical activity in widowed but not married or unmarried participants. In widowed participants (n = 800), baseline loneliness predicted a 0.06 h—or 3.6 min—per week decrease in physical activity per year (p = 0.1, CI -0.11, 0.01). The 3.6-min weekly decrease in physical activity per 1-point increase in loneliness equaled a 150% decrease in physical activity per year. Widowed participants had a non-significant decrease of 0.004 h per week in physical activity per year (p = 0.95, CI -0.11, 0.11); however, loneliness predicted a significant decline in physical activity in widowed individuals. Physical activity decreased by 0.07 h/week and 0.009 h/week in the unmarried and married groups, respectively; however, this decrease was not statistically significant (p = 0.34, CI -0.21, 0.07 and p = 0.3, CI -0.22, 0.07, respectively). Among married (n = 765) and unmarried (n = 365) individuals, loneliness did not predict a decline in physical activity over time over and above the non-significant yearly decline (p = 0.79, CI -0.08, 0.06, p = 0.65, CI -0.7, 0.05, respectively). These results are graphically depicted in Figure 2 over 5 years of follow-up, as most participants were followed for less than 5 years. As demonstrated in the figure, physical activity declined over time in all groups. Loneliness influenced physical activity trajectories in all groups; however, widowed and lonely individuals had the steepest decline in physical activity over 5 years. Loneliness was not significantly associated with physical activity cross-sectionally in any group. The effects of loneliness on physical activity did not differ by gender or network size in stratified or unstratified models.



TABLE 2 Loneliness is associated with rate of change in physical activity in widowed but not married or unmarried older adults.
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FIGURE 2
 Model prediction for physical activity over time. "Assuming an 80-year old woman with all other covariates as 0 and a loneliness score of 4 if she is lonely and 2 if she is not lonely.





Discussion

The main finding of this study was that in a cohort of 1,931 individuals without dementia at baseline, loneliness predicted decreased physical activity in widowed but not unmarried or married participants. This finding aligns with the theoretical basis for this study that a structural measure of social connection modifies the association between loneliness—a functional measure of social connection—and physical activity. These results highlight widowed older adults as a high-risk group that should be considered in the assessment and risk stratification of older adults and in the design of interventions for loneliness and physical activity.

Our findings are consistent with previous studies that showed loneliness predicted decreased physical activity cross-sectionally and longitudinally (7–9, 20). Loneliness was also associated with an increased likelihood of discontinuation of physical activity over time (7). In a longitudinal study of 3,392 participants with 77% of participants between the ages of 52 and 69 years, loneliness measured with the UCLA Loneliness Scale was associated with decreased self-reported physical activity over 10 years of follow-up (20). Our results extend the literature on associations of loneliness and physical activity in an older sample of community-dwelling older adults with a mean age of 79.6 years and up to 20 years of follow-up. While some cross-sectional studies assessed associations of loneliness and physical activity using objective physical activity measures (8), most used self-reported physical activity measures (7–9, 20, 41). Self-reported physical activity might be overestimated due to social acceptability bias or recall bias; thus, our results might be underestimated. Studies on associations between loneliness and objectively measured physical activity reflect a gap in the literature that requires further research.

We found that marital status modified associations between loneliness and physical activity. The inclusion of structural measures of social connection in our analysis responds to a gap in understanding how loneliness is influenced by structural measures (5). Importantly, while structural measures of social connection may be correlated with loneliness, they are distinct constructs. Loneliness reflects an individual’s satisfaction with the quality or quantity of social relationships. In other words, an individual who is alone (e.g., lives alone or has a small network size) may not feel lonely, while some who are surrounded by others (e.g., married) may feel very alone (5). Our findings highlight that widowed individuals are at a high risk of loneliness and physical inactivity and, thus, are an important group to target for interventions. We frame our understanding of this finding in the Social Control Theory of behavior, where individuals are influenced by those around them in terms of health choices, which points to a potential mechanism for how loneliness interventions can be impactful on physical activity in older adults (21). We did not find effect modification by network size, which suggests that simply increasing the objective number of social contacts might not be adequate to address the effects of loneliness on physical activity because individuals may be surrounded by others and still feel lonely (5). This is an area in which assessment of relationship quality might provide clarification because not all relationships are positive, and negative relationships may negatively impact health behaviors and health outcomes (42).

We found that loneliness predicted decreased physical activity in widowed participants but not in participants who were married or unmarried. Widowhood is a great source of trauma and has significant health and mortality effects, particularly in the early bereavement period (43, 44). Data from 34,777 individuals from the Health and Retirement Study (HRS) aged 51 years and older showed widowhood increased mortality risk, and the risk differed by race and gender (45). Our findings add to the literature on widowhood and health outcomes and suggest a possible mechanism for the relationship related to effects on health behaviors such as physical activity. Our understanding of these effects is limited as our data did not include repeated measures of marital status or information regarding transitions in marital status during the study. Systematic reviews on the influence of life events and transitions on physical activity across the lifespan suggest that physical activity levels increase immediately post-widowhood; however, these trajectories may not be sustained, and effects may differ between men and women (46–48). Our findings show, however, that in lonely, widowed individuals, physical activity significantly declined over time after adjusting for possible confounders such as disability, comorbidities, or depression, highlighting the negative health effects of loneliness.

Our findings are also limited by the lack of a marital quality measure. Marital quality influences feelings of loneliness (49) and might affect associations of loneliness and physical activity in married or widowed individuals, either positively or negatively (42, 50). In a study by Hsu et al. spouses of individuals living with dementia with good marital quality had more loneliness as a result of their spouse’s change in cognition compared to those with low marital quality (49). Furthermore, a sub-sample from the HRS with a mean age of 73 (SD 8.7) and better marital quality who were recently widowed showed increased distress and depressive symptoms compared to people with poor marital quality (51). It is possible marital quality might similarly affect loneliness and physical activity. However, our findings cannot extrapolate on this potential due to limitations of the data. The effects of marital quality on associations of loneliness and physical activity require further research. Additionally, we lacked data regarding living arrangements and cohabitation, which may have similar effects on behavior as marriage (21). Thus, our results bear repeating in other samples with consideration for living arrangements. Note also that our results do not necessarily apply to other validated and recommended measures of network size and social activity (5)—although some questions overlap. Our social network measure, for example, is similar to the social network index (52), which quantifies the number of people a person interacts with biweekly across 12 different types of social relationships (spouse, parent, child, child-in-law, close relative, close friend, religious group member, student, employee, neighbor, volunteer, and group member).

We report findings on physical activity based on self-report, which is inherently error-prone due to recall bias. Self-reported physical activity tends to be overestimated and sedentary time underestimated, which can influence estimates of effects (53, 54). Self-reported physical activity also does not account for activity accumulated through everyday tasks that are not routinely identified as formal exercise. The physical activity measure used in this study, while it is self-reported, inquired about the frequency of five activity categories, which includes more detail than a question regarding overall activity or overall intensity of activity; however, not all activities individuals might engage in were included. Due to the nature of cohort data, temporality cannot be established, and we cannot rule out reverse causality. It is possible that decreased physical activity, whether it is related to cognitive or physical function or other reasons, leads to decreased social interactions and, therefore, increased loneliness. The current analyses were restricted to baseline loneliness and rate of change in physical activity over time to examine trajectories of physical activity predicted by loneliness. The relationship between loneliness and physical activity, however, may be bidirectional, and examination of whether baseline physical activity predicts change in loneliness over time is an area of future study. Additionally, the characteristics of our sample limit the generalizability of our findings. Notably, our findings on loneliness and physical activity in older adults are relevant to a cohort of much older (mean age 79.6 years), relatively healthy, mostly Caucasian, mostly female, and highly educated cohort of US older adults. Additionally, on average, our cohort exceeded the recommended 2.5 h of weekly physical activity by an hour at baseline. It is possible that, since participants had higher activity levels at baseline, they had steeper age-related declines in physical activity over time compared to older adults who may already be less active. This is a common problem with cohort studies, particularly volunteer cohorts. It is imperative that future research in this area is inclusive of the populations that we serve and are particularly affected by these issues.

Our study has many strengths that lend confidence to our findings. We included a large, well-characterized sample of older adults with many years of follow-up. The study uniquely enjoys high follow-up participation, which reduces attrition-related bias. We also included a wide range of covariates that might influence our results, and we showed that associations of loneliness and physical activity persisted after adjusting for these potential confounders. Finally, our study is grounded in a theoretical framework to support our hypotheses. These findings extend the literature on loneliness and physical activity and highlight many avenues for future research to further our understanding of these associations.



Implications

Our results highlight loneliness as a health imperative associated with decreased physical activity over time in widowed, community-dwelling older adults. Decreased physical activity is associated with a range of negative health outcomes in older adults, including, but not limited to, disability and functional decline. Maintenance of function is crucial for independent living in older adults. These results support loneliness as an intervention target to prevent a decline in physical activity and physical function in community-dwelling older adults, particularly those who are objectively alone.

Physical activity interventions conducted in a group setting and other active interventions with social components have the potential to target both loneliness and physical activity. Some physical activity programs, such as SilverSneakers, are covered by health plans and can be accessed by Medicare Advantage beneficiaries (55) and others are offered for nominal fees via older adult centers available to local older adults in a group setting. Additionally, the use of virtual physical activity programs has proliferated since the onset of the pandemic and has the potential to connect older adults who are less mobile or live in remote settings (56). Availability and access to these types of programs vary, however. Given that addressing loneliness and physical activity are crucial for healthy aging, it is a health policy imperative to improve the accessibility and reach of these programs.



Conclusion

In a sample of 1,931 older adults without dementia at baseline, loneliness predicted a decline in physical activity in widowed but not married or unmarried individuals. These results underscore the importance of psychosocial factors and physical activity in aging and suggest the need for interventions and policy investment in the prevention and treatment of loneliness to promote healthy aging.
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Introduction: Loneliness and social isolation are public health concerns. This study aimed to examine levels and trends in loneliness and social isolation among older adults (77+ years) in Sweden, assess subgroup variations, and determine associations between loneliness and social isolation.

Methods: The 1992, 2002, 2004, 2011, 2014 and 2021 waves of the Swedish Panel Study of Living Conditions of the Oldest Old (SWEOLD) were analysed through ordered logistic and linear regressions.

Results: On average, 12.5 percent of the participants experienced loneliness often/nearly always, while 6 percent were categorised as severely isolated. Loneliness and social isolation were more common in women, those aged 85+, and persons with basic education, in psychological distress or with mobility limitations. Loneliness was also associated with living alone. No increases in loneliness or isolation were identified; instead, loneliness tended to decrease in groups already experiencing lower levels of loneliness. Loneliness and social isolation were moderately associated each survey year.

Discussion: This study challenges perceptions of high and increasing levels of loneliness and social isolation. Given the impact on health and wellbeing and the ageing of populations, policy and practice should still address these issues and target vulnerable groups. Subgroup analyses in trends are scarce and should be explored further in future research.
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Introduction

Loneliness and social isolation have been neglected social determinants of health (1), even though there is substantial evidence that they increase the risk of poor physical and mental health, well-being and premature mortality (2–4). The World Health Organization (1) states that loneliness and social isolation are growing public health and public policy concerns [see also Prohaska et al. (5)] and has launched a commission on social connection aiming to make loneliness and social isolation “recognized and resourced as a global public health priority” (6). There has also been a growing research interest in loneliness and social isolation since 2020, with a peak during the COVID-19 pandemic (7), when strategies to prevent the spread of the virus severely restricted social interaction. Older adults have been identified as an age group with higher prevalences of loneliness (8) and social isolation (9). Based on a national survey, this article examines levels and trends in loneliness and social isolation in older adults over a 30-year period and assess variations across subgroups.

Loneliness and social isolation are related but distinct concepts [see, (e.g., 10)], indicative of subjective and objective aspects of social relations, respectively. While loneliness is a feeling arising due to discrepancy between a person’s desired and achieved levels of social relations (11), social isolation is an objective state characterized by a lack of social contacts with markers such as living alone, having a small social network and infrequent social contacts (12). So, while social isolation is a risk factor for loneliness (13), not all socially isolated persons experience loneliness, since the experience of loneliness results from a cognitive appraisal of one’s social relations with respect to individual social standards such as perceptions and expectations (14).


Prevalence and trends in loneliness and social isolation

A meta-analysis found that the pooled prevalence of loneliness among people aged 65+ years in high-income countries was 28.5 percent, with a higher prevalence in people aged over 75 years (31.3%) than in those up to 75 years (27.6%). The proportion experiencing severe loneliness (highest levels of intensity or frequency) was considerably lower at 7.9 percent (15). Another meta-analysis estimated the pooled prevalence of social isolation to be 25.0 percent in community-dwelling people aged 60 years or older, which may be an underestimation given that people living in institutions were excluded from the analysis (16). Yet another meta-analysis, focusing on the situation during the COVID-19 pandemic, estimated that 28.6 percent of people aged 65 years or older experienced loneliness, while 31.2 percent experienced social isolation (17). It should be noted, though, that prevalences are dependent on cutoffs defining the presence of loneliness and social isolation and that the cutoffs vary across studies.

A systematic review identified four repeated cross-sectional studies reporting multiple comparable prevalence estimates of loneliness (8), of which one study concerned older adults, showing no significant change in the trend between 1992 and 2014 in Sweden (18). Similarly, no significant change in loneliness among older adults was found over a five-year period in the Netherlands (19), a 10-year period in Sweden (20) and a 10-year period in the United states (21), while decreases in loneliness were found in 20-year follow-up studies in Finland (22), Germany (23) and the United States (24).

Regarding social isolation, trend studies are scarce. Still, a recent study in the United States identified an increase in social isolation among the general population in the last two decades, but although the levels of isolation were highest in older adults (65+), no increase in isolation was identified in this age group (9). Albeit there have been mixed findings and a general lack of nationally representative or well-stratified samples has been noted, studies generally found an increase in loneliness and social isolation in older adults during the COVID-19 pandemic (25–27), especially among studies conducted more than 3 months into the pandemic (17).



Subgroups at risk of loneliness and social isolation

Systematic reviews have found an increased risk of loneliness related to, e.g., non-married/-partnered status, partner loss, limited social network, low level of social activity, poor self-perceived health, poor mental health, poor functional status, women, higher age, and lower educational level (13, 28).

Similar risk factors have been identified in reviews on social isolation, including physical and mental health problems, functional limitations and low education, whereas findings on age are mixed (29–32). Social factors such as not having a partner/living alone and no social participation have also been found to predict social isolation (29, 32), at the same time as such factors can be used as indicators of social isolation (33). Unlike loneliness, where women are at higher risk, men have been found to have smaller social networks than women and to be more vulnerable to social isolation (29, 32).



Trends in subgroups of older adults

Trends in loneliness and social isolation may not be the same for all segments of the older population, and subgroup patterns can inform targeting of interventions by identifying groups particularly vulnerable to loneliness and social isolation. Although analyses of variations in trends in loneliness and social isolation across groups of older adults are rare, studies have found increases in loneliness in those with activity/mobility limitations (19) or with cognitive impairment (20). A recent study concluded that trends in loneliness were similar across most subgroups, but that the trend was a greater increase in loneliness among those born 1928–1945 (than those born 1901–1927 and 1946–1964) and in widowed participants (24). In the general population (aged 15+ years) in the United States, women were found to be more socially isolated than men, measured as hours spent with nobody else. However, while both groups experienced an increase in social isolation from 2003 to 2020, this increase was greater in in men (9).



Aim

The aim of this study was to examine levels and trends in loneliness and social isolation among older adults in Sweden over three decades, assess variations across subgroups, and determine the strength of association between loneliness and social isolation over the years.




Materials and methods


Design and participants

This study has a repeated cross-sectional design. Data is drawn from the Swedish Panel Study of Living Conditions of the Oldest Old [SWEOLD (34)]. SWEOLD includes individuals aged 77 years or older living in Sweden at the time of the interview, and recruits individuals who have been randomly sampled to participate in the Swedish Level of Living Survey (LNU) and have reached the upper age limit of that study. In 2011 and 2021, additional samples were drawn to ensure the inclusion of the oldest old. SWEOLD data was collected in 1992, 2002, 2004, 2011, 2014 and 2021. The last wave of data collection occurred between June 2021 and May 2022, that is, toward the end of the COVID-19 pandemic.



Procedure

In 1992, 2002 and 2011, the main mode of data collection was face-to-face interviews in the person’s home, while some participants were interviewed via telephone. In 2011, self-completion of postal questionnaires was also offered. In 2004, 2014 and 2021, telephone interviews were used as main data collection mode, with the option of self-completion of questionnaires. For individuals who were unable to answer questions themselves due to, for example, cognitive impairment, proxy (or mixed) interviews were conducted with a spouse/partner or another close person. Response rates ranged between 95.4 percent in 1992 and 63.9 percent in 2021. In this study, only individuals who were directly interviewed were included, with a total analytical sample of 3,487 individuals. All interviewers were trained and informed consent was obtained from each participant prior to the interview. The study has received ethical approval by the Swedish Ethical Review Authority (reg. no. 2019–06324, 2021–00393, 2022–01079-02).



Materials


Dependent variables

Loneliness was measured via the single item ‘Are you often bothered by feelings of loneliness?’ [response options: almost never (0); seldom (1); often (2); nearly always (3)].

Social isolation was measured via an index comprising three indicators: living alone; lack of social contacts with children and grandchildren; and lack of social contacts with relatives and friends.

Living alone was measured via the item ‘Do you live alone?’ [yes (1); no (0)]. Participants living in care homes were regarded as living alone.

Lack of social contacts with children and grandchildren was based on two items on frequency of contacts with children and with grandchildren/great grandchildren, respectively: ‘How often do you usually meet and spend time with your child/children (or grandchildren/great grandchildren)?’ (daily; several times a week; a few times a week; a few times a month; a few times a quarter; more seldom or never). This was a general question for grandchildren/great grandchildren, while the question was asked for each individual child. Those who did not have children or grandchildren or did not meet and spend time with any of them at least monthly were classified socially isolated on this indicator (1).

Lack of social contacts with relatives and friends was measured via four items: visiting relatives; having relatives over to visit; visiting friends; and having friends over to visit (no; no, due to the COVID-19 pandemic; yes, sometimes; yes, often). Responding ‘often’ on at least one of these four questions or ‘sometimes’ on at least three questions was classified as not socially isolated on this indicator (0).

The items were summarized into an index with scores ranging from 0 to 3, with higher scores representing higher levels of social isolation. The year 1992 was excluded from the analyses of social isolation due to incomplete information on above mentioned items.



Subgroup variables

Sociodemographic variables included age in years [divided into age groups: 77–84 years (1), 85+ years (2)], gender [men (1); women (2)], and education level [‘basic education’ defined as grade school (0); ‘more than basic education’ defined as beyond grade school (1)]. Social variables included living situation [living alone (1); cohabitant (2)].

Health-related variables included mobility and psychological distress. Mobility was measured through the items: ‘Can you walk 100 meters without any difficulties?’ and ‘Can you climb stairs without difficulties?’ [for both: Yes (0); No (1)]. The mobility items were summed into a scale [no mobility limitation (0); mild mobility limitation (1); severe mobility limitation (2)]. Psychological distress was measured by two indicators: self-reported anxiety/worries and depression/deep sadness (for both items: no; yes, slight; yes, severe). Individuals who answered yes to any of the two indicators were coded as having ‘mild or severe psychological distress.’



Pandemic-related items

Given that the last wave of data collection was conducted toward the end of the COVID-19 pandemic, questions were asked on how the pandemic had affected social isolation and loneliness. In addition to the response options related to the COVID-19 pandemic regarding contact with friends and relatives, presented above, there were one specific item on the pandemic regarding loneliness and two items regarding contacts with children. The question on loneliness was: ‘To what extent have you been bothered by loneliness during the pandemic compared to previously?’ (more than before; less than before; no difference).

Regarding contacts with children, the following questions were asked: ‘Since the start of the pandemic, has there been any change in how often you meet this child?’ (no, no change; meet more; meet less) and ‘Since the start of the pandemic, has there been any change in how often you talk to this child?’ (no, no change; talk more; talk less). Responses were coded into ‘meeting more’ if they responded that they met more with any child regardless of responses regarding other children. Similarly, responses were coded as ‘meeting less’ if participants responded that they met less with any child regardless of responses regarding other children. This means that a person who had more contact with one child and less with another child are included in both response groups.

The following questions were asked for grandchildren and great grandchildren: ‘Since the start of the pandemic, has there been any changes in how often you meet your grandchildren and great grandchildren?’ (no change; meet more; meet less) and ‘Since the start of the pandemic, has there been any change in how often you have contact [telephone contact, text message, email, online chat or similar forms of communication] with your grandchildren and great grandchildren?’ (no change, more contact; less contact).




Analysis

Firstly, descriptive analyses were undertaken to determine the prevalence of loneliness and social isolation status across the years. Thereafter, analyses were done to identify trends in loneliness and social isolation. To analyze change in the distribution of response categories in loneliness and social isolation respectively, we performed ordered logistic regressions. Mean values for the dependent variables (loneliness and social isolation) were calculated for each year. Linear regression analyses were used for tests of statistical significance in trends over time for the full sample and the subgroups. Differences between subgroups in mean loneliness and social isolation were tested via linear regression. Descriptive analyses were conducted for COVID-19 related items to better understand how the pandemic may have influenced the trends in social isolation and loneliness. The association between loneliness and social isolation at different time points was measured via Pearson’s correlation coefficient.

In all analyses including data collected in 1992, 2011, 2014 and 2021, sample weights were applied to adjust for sampling probability. Some individuals have participated in SWEOLD at several waves of data collection, therefore statistical tests were performed with robust standard errors adjusting for clustering over time. Significance levels at p < 0.05 are reported as significant. Given the small sample sizes in some subgroups, significance levels between 0.05 and 0.09 are reported as tendencies in the text. Data preparation was done in SPSS v. 29, while data analyses were done in Stata 15.




Results


Characteristics of the sample

Across all data collection waves, the majority of the participants were women and the average age was just over 82 years (see Table 1). While persons with basic education constituted 75.7 percent of the sample in 1992, this proportion decreased over the years (p < 0.001), particularly between 2014 (51.6%) and 2021 (33.8%). The proportion of participants living alone varied from 45.3 percent (in 2021) to 61.7 percent (in 2004). The mobility improved over the study period (p < 0.001), with the lowest proportion of older adults without mobility limitations in 2002 (46.6%) and the highest in 2021 (64.4%). A minority of the participants experienced psychological distress, a proportion that varied between 23.0 percent (in 2021) and 31.9 percent (in 2002).



TABLE 1 Characteristics of the sample.
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Loneliness and social isolation in older adults over three decades

The prevalence of loneliness from 1992 to 2021 is presented in Figure 1. Most older adults were seldom or almost never bothered by feelings of loneliness. The proportion of older adults who almost never experienced loneliness varied between 62.4 (in 2004) and 68.3 (in 2021), while around 20 percent seldom experienced loneliness. In total, across all survey years, 12.5 percent were often or almost always bothered by feelings of loneliness. This proportion varied between 14.9 (in 2004) and 8.5 percent (in 2021). The change over time was not statistically significant (OR = 0.99, p = 0.145).

[image: Figure 1]

FIGURE 1
 Unadjusted prevalences (%) of loneliness in Sweden, 1992–2021. n = 3,439. Weighted data.


Figure 2 shows that during the period 2002–2021 approximately 6 percent of older adults in Sweden could be categorized as socially isolated, operationalized as receiving the highest score on the social isolation index. The prevalence fluctuated between 4.9 and 7.1 percent but no upward or downward trend was apparent. Another 19.6 to 28.7 percent were isolated on two out of three indicators. Thus, the vast majority of participants were not isolated on any or on one indicator. The change over time was not statistically significant (OR = 0.99, p = 0.214).

[image: Figure 2]

FIGURE 2
 Unadjusted prevalences (%) of up to three indicators of social isolation in Sweden, 2002-2021. n = 3,014. Weighted data.


Given that social isolation includes different forms of social contacts, the trend for each indicator was analyzed separately. Over the study period, there were a decrease in two indicators and an increase in one indicator of social isolation. The proportion of older adults living alone decreased from 59.2 percent in 2002 to 45.3 percent in 2021 (p < 0.001). The proportion of participants with low level or no social contacts with children and grandchildren also decreased (p = 0.034). In 2002, 27.3 percent had low level/no contacts with children and grandchildren, which increased to 30.3 percent in 2004, followed by a decrease to around 23–24 percent for the following study years. The proportion of older adults with low level of social contacts with relatives and friends increased from 24.4 percent in 2002 to 44.7 percent in 2021 (p < 0.001). A large part of this increase occurred between 2014 and 2021, when this indicator of social isolation increased with around 24 percent units.

The mean values of loneliness and social isolation for each survey year are presented in Figure 3. Starting with loneliness, the results show that the mean value was fairly stable over the years but with a decreasing trend (Coeff = −0.003, p = 0.047). The mean value for social isolation fluctuated (Coeff = −0.003, p = 0.240), with a significant increase since 2011 (Coeff = 0.017, p = 0.001). The mean value of social isolation was higher than the mean for loneliness across all years.

[image: Figure 3]

FIGURE 3
 Trends in loneliness (1992–2021, n = 3,439) and social isolation (2002–2021, n = 3,014) in Sweden. Weighted data. Loneliness and social isolation scores ranged from 0 to 3, with higher scores representing higher levels of loneliness/social isolation.




Levels of loneliness and social isolation in subgroups of the population

Levels of loneliness and social isolation were examined in subgroups of the population regarding gender, age, education level, psychological distress, and mobility. For loneliness, the living situation was also examined. Mean levels of loneliness and social isolation are presented in Table 2.



TABLE 2 Total mean levels of loneliness and social isolation in the full sample and subgroups over the study period (weighted).
[image: Table2]

Taken together over the study period, the mean level of loneliness was 0.50 for the total sample, 0.58 for women and 0.38 for men (p < 0.001). The younger age group had a lower mean loneliness level (0.44) than people aged 85 years or older (0.62; p < 0.001). Those with basic education had a higher mean (0.54) than those with more than basic education (0.43; p = 0.002). The largest subgroup difference in loneliness was observed between people living alone (0.74) and those cohabiting (0.19; p < 0.001), with considerably higher levels of loneliness in those living alone. The mean level of loneliness was higher in the group with mobility limitations (severe: 0.74; mild: 0.52) than among those without such limitations (0.39; p < 0.001). Participants with mild or severe psychological distress reported higher levels of loneliness than those without psychological distress, with mean values of 0.87 compared to 0.35 (p < 0.001).

The level of social isolation was 1.07 for the entire sample, with higher level in women (1.21 compared to 0.88 for men; p < 0.001), in the older age group (77–84 years; 0.96, 85+ years 1.33; p < 0.001), in those with lower level of education (basic education: 1.11; more than basic education: 1.03; tendency, p = 0.052), in those with mobility limitation (no limitation: 0.93; mild limitation: 1.16; severe limitation: 1.34; p < 0.001), and in those with psychological distress (1.26 compared to 1.00 for no psychological distress; p < 0.001).



Trends in loneliness and social isolation for subgroups of the population

Figure 4 presents trends in loneliness for subgroups of the population (for specific results of linear regression analyses, see Supplementary Table S1). This trend was stable for women, whereas there was a tendency toward a decrease in loneliness for men (p = 0.056). There was also a tendency of decreasing loneliness in the younger group (p = 0.052). The level of loneliness fluctuated over the years for those with mild or severe mobility limitations, while there was a tendency of decreasing loneliness for those without such limitations (p = 0.090). No statistically significant trends were found in subgroups regarding education level, living situation or psychological distress.

[image: Figure 4]

FIGURE 4
 Trends in loneliness (1992–2021) by subgroups. Weighted data. n-size varied across variables due to internal non-response. Loneliness ranged from 0 to 3, with higher scores representing higher levels of loneliness.


Trends in social isolation for population subgroups are presented in Figure 5. Fewer statistically significant changes were found for social isolation. There were no statistically significant changes in social isolation in subgroups based on gender, age, education level, and psychological distress, while there was a tendency of decreasing social isolation in the group experiencing severe mobility limitations (p = 0.067).

[image: Figure 5]

FIGURE 5
 Trends in social isolation (2002–2021) by subgroups. Weighted data. n-size varied across variables due to internal non-response. Social isolation scores ranged from 0 to 3, with with higher scores representing higher levels of social isolation.




Perceived changes due to the COVID-19 pandemic

Changes in loneliness and social isolation over time should be interpreted in relation to restrictions on social interactions during the COVID-19 pandemic. In 2021, 34.2 percent of the respondents reported that they felt lonelier during than before the pandemic and 2.5 percent felt less lonely. Thus, most respondents (63.2%) experienced no change in loneliness during the pandemic compared to the situation before the pandemic.

Respondents also reported that currently low levels of social contacts were due to the pandemic. For example, 38.2 percent did not usually visit friends and 35.0 percent were not usually visited by friends; in both cases more than half of these respondents (22.5 percent units) said that this was due to the pandemic. Similar patterns were observed regarding social contacts with relatives: 45.3 percent did not usually visit relatives and 43.1 percent were not usually visited by relatives, which was due to the pandemic for 18.7 and 19.2 percent units, respectively. Of those who had children, 25.4 percent reported meeting at least one child more often during the pandemic, while 62.0 percent reported meeting at least one child less often. For telephone or chat contact with children, corresponding numbers were 20.5 percent for having more contact and 6.7 percent for less contact. Of those who had grandchildren, 53.7 percent of the respondents met their grandchildren less often during than before the pandemic, while 1.6 percent met them more often. Having contacts with grandchildren was less affected by the pandemic, with the majority (82.4%) reporting no change, 10.6 percent reporting a decrease and 6.9 percent an increase in such contacts.



Associations between loneliness and social isolation

As presented in Table 3, there was a statistically significant association between loneliness and social isolation each survey year (social isolation not measured in 1992). The strength of the association varied, with the weakest association in 2011 (0.263) and the strongest in 2004 (0.374).



TABLE 3 Associations between loneliness and social isolation for each year1 (Pearson Correlation Coefficient).
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Discussion

Based on data from the national survey SWEOLD, this study examined levels and trends in loneliness and social isolation among older adults in Sweden over three decades, assessed variations across subgroups, and determined the strength of association between loneliness and social isolation.


Levels and trends in loneliness and social isolation

Findings suggest that the majority of people aged 77 years or older were not lonely, with an average of 12.5 percent who were categorized as often or almost always lonely. In line with our previous analyses (18), the present study shows that the prevalence of loneliness has been fairly stable; with the addition of 2021 to the analysis, a slight decrease in the mean score of loneliness was identified. A decrease in loneliness is in line with previous studies with follow-up periods of 20 years or more and starting in the 1990s (22–24), while previous research covering trends during 5–10 years in the 2000s have not identified any significant change in loneliness (19–21). In our study, it is possible that the most recent data collection was influenced by the COVID-19 pandemic. Albeit there have been mixed results, a general increase in loneliness and social isolation in older adults during the COVID-19 pandemic has been noted (17, 25–27). In the present study a third of the participants had felt lonelier during than before the pandemic. It should be noted that data for SWEOLD 2021 was collected between June 2021 and May 2022, that is, toward the end of the pandemic and it is possible that the slight decrease in loneliness reflects a relief of being able to socialize and meet up with friends and family again.

Approximately 5–7 percent of the participants were socially isolated, i.e., they lived alone; did not have children or grandchildren or did not spend time with any of them at least monthly; and had low levels of social contacts with relatives and friends. No significant increase or decrease in social isolation over the whole study period could be identified. A study in the United States has shown no increase in social isolation among people aged 65 years or older between 2003 and 2020 (9). In our study, the higher scores were found in 2004 and 2021, and an increase in social isolation occurred toward the end of the period (since 2011). In part, this increase should be interpreted in the context of the pandemic and the restrictions on social interactions. It is, thus, possible that social isolation may have been more stable or even decreased if the COVID-19 pandemic had not occurred. Other research from Sweden has found that a majority of those being 77 years or older had decreased their in-person contact with family members during the pandemic, and that this decrease was larger for younger old (77–84) than the older old (85+) (35), while there has been an increase in social participation among older in recent decades, disregarding the influence of the pandemic (36). Another observation from our study is that the development of social isolation varied across its different indicators. During the study period, older adults became less isolated on indicators addressing contacts with their closest family, with decreasing proportions of persons living alone and lacking contacts with children and grandchildren. At the same time, it became more common to not have frequent social contacts with relatives and friends.



Subgroup variations

While only a minority of older adults were lonely and/or isolated, some subgroups of older adults were more exposed to loneliness and social isolation. Subgroup differences were similar for loneliness and social isolation, with higher levels among women, the older age group (85+), persons with basic education, persons with psychological distress, and persons with mild and severe mobility limitations. These findings are generally consistent with previous research [for reviews, see (13, 28–32, 37)]. The higher level of loneliness in women found in this study is also in line with previous research, while the finding of higher levels of social isolation in women than men is more surprising, as men has previously been found to be more socially isolated than women (see reviews cited above). The finding on higher levels of loneliness and social isolation in the older age group has support in previous research on risk factors on loneliness, whereas research on social isolation is more mixed regarding age. Finally, we found loneliness to be more common in those who lived alone; in fact, this is where the greatest subgroup differences in loneliness were found. Again, this echoes previous research findings (see reviews cited above).

Trends in loneliness and social isolation may vary across subgroups and may close or widen the gaps between these groups. This study indicates that the developments of loneliness and social isolation were stable in most subgroups of older adults. Still, there were tendencies toward a decrease in loneliness in men, the younger age group, and those without mobility impairments, i.e., groups that already experienced lower levels of loneliness. Thus, this study suggests that the loneliness gap across subgroups of older adults is widening. Regarding social isolation, a decreasing tendency was only found in people with severe mobility impairments although the general pattern for this group was rather fluctuating. Previous research on subgroup trends in loneliness and social isolation is scarce and the findings are conflicting, so further research is needed in order to draw conclusions on trends of loneliness and social isolation for particular subgroups of the older population.



Associations between loneliness and social isolation

There was a moderate association between loneliness and social isolation each survey year, which confirms that loneliness and social isolation are related but distinct concepts [see, (e.g., 10)]. While cross-sectional analyses cannot say anything about the direction of causality, previous research has shown that aspects of social isolation, such as a limited and decreasing social networks, are longitudinal risk factors for loneliness (13).



Policy and practice implications

This study disputes the myths of high and increasing levels of loneliness and social isolation in the older population [cf. (38)]. Yet, the general public assumes that the majority of older adults experience loneliness (39). Stereotypes of lonely and isolated older adults are in line with perceptions of older adults as, e.g., incompetent and dependent, and it has been found that ageism has negative effects on loneliness (40). Perceptions of older adults as lonely can also be held by older adults themselves (41). To the extent that loneliness and social isolation are seen as natural and unavoidable elements of aging, this may become a barrier for older adults to develop strategies to change the situation and for practitioners to intervene. In line with this, previous research has shown that the risk of remaining lonely is higher among older adults who view aging as a time of social loss, as they may invest less in new social contacts (42). It is therefore important to avoid stereotypes of aging in, e.g., public debate and media, and instead give a more nuanced view of the heterogeneous older age groups.

Loneliness and social isolation may not be as common as often assumed, but this still leaves a negative impression on everyday life for those affected, and chronic loneliness and severe social isolation also have implications for health and wellbeing. In addition, with aging of the population and extending life spans, the numbers of lonely and isolated older adults are increasing. Thus, it is important that policy and practice continue to address these issues with effective and appropriate interventions. Jopling (43) has argued that one of the main challenges for reducing loneliness is to reach persons that experience loneliness. In order to do so, targeting of intervention has to be informed by research on groups vulnerable to loneliness and also social isolation (44). This study contributes with identifying such groups. At the same time, it should be noted that different risk factors for loneliness may be interrelated. For example, marital status and cohabitation reduces the risk of loneliness more in men than in women (45). Therefore, holistic approaches to loneliness are required, including community-based responses to support older adults’ integration in society (46, 47).



Strengths and limitations

A strength of this study is that it is based on national data, including both older adults living in institutions and in the community. The study includes people with an average age of around 82 years. Given that social interaction develops across the life-course, levels and trends in loneliness and social isolation may be different in younger groups of older adults. SWEOLD has had a high response rate over the years, although this was lower in 2021. Nevertheless, non-response analyses for the 2021 data show that the data is representative of the population in terms of gender and age, whereas the level of education was somewhat higher in the study compared to the national statistics, and attrition analyses show stable levels of loneliness between 2014 and 2021 (48). Another strength is that the data covers a long time-period, enabling analysis of trends in loneliness and social isolation over three decades.

In this study, a direct single item was used to measure loneliness. While this is common [see, (e.g., 8, 13)], it could lead to underreporting due to social desirability and bias in interpretation of the item (49), at the same time as direct single items may have high face validity (50). In previous research, social isolation has been operationalized in numerous ways. As no validated scale for social isolation is included in SWEOLD, we constructed a social isolation index in line with the recommendation to include objective and quantitative components of relationships (51). Still, there is a need for national studies generally to include better measurements of loneliness and social isolation.

The mode of data collection varied across data collection waves. In 1992, 2002 and 2011, interviews were primarily done face-to-face, while they were primarily done via telephone in 2004, 2014 and 2021. A recent review suggests that the prevalence of loneliness tends to be higher in face-to-face than telephone interviews (49). In this study, both the highest and lowest prevalence of loneliness were found in years when telephone interviews was the main mode of data collection (2004 and 2021, respectively).

In this study, some results have been reported as tendencies (p = 0.05–0.09), as the sample size was small in some subgroups. Thus, the lack of statistically significant results may be due to weak statistical power in some of the analyses. Still, findings reported as tendencies should be interpreted with caution since they can be due to chance.




Conclusion

This study challenges common perceptions of aging by showing that small proportions of older adults are lonely or experience severe social isolation. Another conclusion is that the prevalences of loneliness and social isolation are not increasing. On the contrary, there is an indication that loneliness may decrease. Nevertheless, loneliness and social isolation are more common in already vulnerable groups, such as persons with basic education, psychological distress and mobility limitations as well as in women and the older age group (85+), while living alone increases the risk of loneliness. These groups should be at the center of attention for efforts to address loneliness and social isolation.
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Background: Coronavirus pandemic (COVID-19) particularly affected older adults, with the highest risks for nursing home residents. Stringent governmental protective measures for nursing homes unintendedly led to social isolation of residents. Nursing home directors (NDs) found themselves in a dilemma between implementing protective measures and preventing the social isolation of nursing home residents.

Objectives: The objectives of this study were to describe protective measures implemented, to investigate NDs’ perception of social isolation and its burden for nursing home residents due to these measures, and to explore experiences of NDs in the context of the dilemma.

Methods: Cross-sectional embedded mixed-method study carried out by an online survey between April 27 and June 09, 2022, among NDs in the German-speaking part of Switzerland. The survey consisted of 84 closed-ended and nine open-ended questions. Quantitative findings were analyzed with descriptive statistics and qualitative data were evaluated using content analysis.

Results: The survey was completed by 398 NDs (62.8% female, mean age 55 [48–58] years) out of 1′044 NDs invited.

NDs were highly aware of the dilemma. The measures perceived as the most troublesome were restrictions to leave rooms, wards or the home, restrictions for visitors, and reduced group activities. NDs and their teams developed a variety of strategies to cope with the dilemma, but were burdened themselves by the dilemma.

Conclusion: As NDs were burdened themselves by the responsibility of how to deal best with the dilemma between protective measures and social isolation, supportive strategies for NDs are needed.
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 COVID-19 pandemic; protective measures; social isolation; nursing homes; nursing home residents; ethical dilemma; embedded mixed-method study


Introduction

In March 2020, the World Health Organization (WHO) declared the coronavirus disease 2019 (COVID-19) outbreak a global pandemic (1). Older adults were particularly affected (2, 3) and had increased risks for hospitalization (2, 4) and death (5). Nursing home residents were at particular high risk as they combined key risk factors for severe or fatal COVID-19 courses, such as advanced age and co-morbidity. Accordingly, the mortality rates were highest in nursing homes, especially at the beginning of the pandemic (6).

After the first confirmed COVID-19 case in Switzerland on February 25, 2020 and the subsequent increase in infection numbers (7), restrictive measures were gradually introduced to protect the overall population and high-risk populations like nursing home residents (8, 9). As an example the number of contacts (communal dining, group activities, etc.) and social activities were reduced (10). Additionally, contacts with all kinds of healthcare providers were kept to a minimum and suspected cases were confined to their rooms (11). On the international level, the majority of nursing facilities were affected similarly by the thread of the COVID-19 pandemic and the necessity to protect their residents (12).

In Switzerland, as in many other countries, nursing home directors (NDs) are responsible for the governance of structures, procedures and outcomes of healthcare in their nursing home facilities, in order to guarantee the quality of care for residents (13). Nursing home directors (ND), in their function to manage the nursing staff and overall nursing operations of their healthcare facility, were in a difficult situation and faced a dilemma (14): On one hand, they were responsible for the protection of nursing home residents from infection with a potentially life-threatening disease. On the other hand, they perceived that the protective measures negatively affected their nursing home residents (15). In addition, it was more difficult for NDs to cope with this dilemma due to different and even contradicting recommendations by regional and national authorities. Of note, Swiss healthcare governance is organized in a combined manner, both regionally and federally.

To our knowledge, it is unknown how NDs in Switzerland have experienced this dilemma and how they have dealt with it. The knowledge about their experience and coping strategies would allow developing strategies for NDs and their teams, in favor for a better preparedness for future pandemics. Thus, the aim of this study was to describe: (i) the implemented protective measures reported by NDs, (ii) the NDs’ perception of social isolation among nursing home residents due to the implemented protective measures, (iii) the NDs’ perception of the burden among nursing home residents due to this social isolation, and (iv) to explore perceptions and experiences among NDs in the context of the dilemma.



Methods


Study design/research design

Cross-sectional embedded mixed-methods survey study. The survey was implemented as a self-administered online survey using the survey software REDCap (Research Electronic Data Capture) (16). The authors decided to perform an embedded mixed-method study in order to obtain both quantitative and qualitative results regarding the dilemma (17).

We developed the item set of our survey instrument following the rationale of our research questions. Taking into account the explorative design of our study, there was no option to base our instrument on existing theoretical constructs nor on validated item sets.



Participants/study population

All nursing homes (n = 1,044) providing care for their residents either continuously (long-term care) or on a 24-h stand-by care base in the German-speaking part of Switzerland were eligible for participation. Nursing homes were identified using data provided by the Swiss Federal Statistical Office. All nursing homes, which were listed by the Swiss Federal Statistical Office at that time and fulfilled the inclusion criteria were invited to participate in the study. Therefore, the inclusion criteria were as follows: (1) Nursing Home in the German-speaking part of Switzerland, (2) Nursing Home where older adults in need of care are housed, (3) Nursing home where older adults are provided with 24-hours care and nursing services and, (4) Nursing home with long-term care (LTC) services. Nursing homes in which residents do not stay overnight were excluded. NDs were invited to participate in the survey study by email. The survey was open from April 27 to June 09, 2022. We sent two reminders within four weeks.



Survey instrument

The survey was piloted by a random sample of 30 NDs providing feedback on the comprehensibility of the questions, user-friendliness, technical functionality, and the content of the survey.

The final survey included seven chapters corresponding to the following themes: (i) physical distancing, (ii) visitors’ restrictions, (iii) restrictions to physicians and other healthcare providers’ contacts, (iv) restrictions to group activities, (v) NDs experiences in handling the dilemma, (vi) ND’s burden during the pandemic, and (vii) basic data of the participating NDs and the nursing homes. The items related to the entire period of the pandemic were stated at the beginning of the questionnaire. The questionnaire included closed-ended (multiple-choice and Likert style) and open-ended questions. In addition, all questions offered a response option of “Do not know,” “Not applicable,” or “I cannot evaluate.” Participants were able to check their answers at any time during the survey access and edit them if necessary. The total survey consisted of 93 questions, in German language, of which 84 were quantitative and nine were qualitative. An English translation and further information regarding the survey are provided in the Supplementary material 1.



Data analysis

We defined our response rate as the number of participants who answered at least one item, divided by the number of all invited participants (denominator). Due to the explorative nature of this survey study, we analyzed all available answers. The exact numbers of analyzed answers for each item is given in the results part.


Quantitative analysis

We performed statistical analysis using the statistical package R version 4.1.0 (18). We used descriptive statistics to characterize the nursing homes and the NDs. Data was checked for plausibility before analysis, and we excluded answers outside the valid value range from analysis. In the case of missing data in a given item, the nursing home was excluded from analysis for that item only.



Qualitative analysis

Each of the nine open-ended questions represented a pre-defined dimension of interest. Additionally, we pre-defined another dimension (for residents with dementia and cognitive impairment), without a specific question. Within each of these dimensions we identified themes and subthemes using the method of qualitative text analysis in a systematic and rule-based way described by Kuckartz (19). We used the triangulation method to ensure intersubjectivity, as follows: Four researchers coded the transcripts independently and met regularly to reconcile coding differences and to identify themes and subthemes. The research team discussed and determined the codes in five face-to-face meetings, and went through all of the analysis steps described above until consensus was reached. Data organization and analysis were performed using the software MAXQDA (20).

This study was reported according to the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) (Supplementary material 2) (21) and the COREQ Checklist for Reporting Qualitative Results (22) (Supplementary material 3).




Ethics

Due to the nature of the study, no ethics approval was necessary and the local Ethics Committee of the Canton of Zurich confirmed that the study did not fall under the scope of the national Human Research Act (BASEC-Nr. Req-2022-00153). Participation in the survey was voluntary and all participants accepted a general informed consent informing them about the purpose and aims of the study. All participants agreed to the publication of their anonymized data. The study was conducted in accordance with the Declaration of Helsinki (23).




Results

The survey was sent to 1,044 NDs and n = 398 filled out the questionnaire, resulting in a response rate of 38.1%. Baseline sociodemographic characteristics of the NDs and basic information about the analyzed nursing homes are shown in Supplementary material 4.

The most common reported protective measures were visitors regulations according to national regulations (n = 342, 97.7%), limitation in visitor numbers (per visit) (n = 335, 95.7%), and a visit ban allowing exceptions in special circumstances (emergencies or palliative situations) (n = 306, 87.2%). The less common reported protective measures were an absolute visit ban without any exceptions (n = 27, 7.7%), staggered mealtimes (n = 94, 23.6%), and a ban to leave one’s own private room (n = 183, 46.1%) (Table 1).



TABLE 1 Implementation of protective measures in the nursing homes.
[image: Table1]

Changes in the provision of care due to the implemented protective measures are described in Table 2. Core services such as physician home visits (n = 235, 68.7%), assistance in personal care & hygiene (n = 295, 86.3%), assistance in mobility (n = 249, 72.8%), psychological care by nurses (n = 236, 69.0%) and spiritual end-of-life care (n = 226, 66.1%) were perceived as unchanged by NDs. A majority of NDs (n = 268, 81.9%) reported that there was no or only a moderate negative impact of the pandemic on the quality of care provided by physicians, with similar results for non-physician care (n = 257, 78.6%).



TABLE 2 Change in the provision of care or activity by physicians, other healthcare providers and nursing home staff.
[image: Table2]

We found that both the social isolation among nursing home residents, due to the protective measures, Figure 1, and the burden of this social isolation as perceived by the NDs, Figure 2, were highest for bans to leave private rooms, wards or the home, for visitor restrictions and for restricted group and community activities. On the other hand, protective measures leading to a restriction of contacts with health care providers contributed less to social isolation and burden of social isolation.

[image: Figure 1]

FIGURE 1
 Perceived (by NDs) social isolation among nursing home residents due to protective measures. (Answers to the item “To what extent has the protective measure led to social isolation among nursing home residents?”).


[image: Figure 2]

FIGURE 2
 Perceived (by NDs) burden of the social isolation among nursing home residents. (Answers to the item “What do you think: How high was the burden of this social isolation for the home’s residents?”).



Qualitative survey results

In this chapter we present the main qualitative findings for all dimensions which were pre-defined by the corresponding open-text survey question (1–9). Additionally, we added one dimension for the findings related to residents with dementia and cognitive impairment. In each dimension section, we present the findings as themes, subthemes and corresponding quotes, according to our analysis. An overview table of dimensions, themes, subthemes and citations is provided in Supplementary material 5.


Negative impact on medical service quality

Three themes were identified: limitation of availability of physicians, overload, and inter-professional collaboration.

The NDs experienced that occasionally there was no or limited availability of physicians. Sub-themes included self-protection from infection, accessibility, and medical prioritization. One respondent stated:


“Physicians are visiting patients in severe cases only” (Respondent 328, Nursing Home Manager, 62 years, Line 66).

 

In addition, physicians’ high workload and shortage of time were identified as another reason for reduced medical service quality, with one participant concluding:


“General practitioners were overwhelmed by the situation and had fewer resources for the nursing homes” (Respondent 266, Nursing Home Manager, 47 years, Line 55).
 

As a next point, the shortage of healthcare workers was specified. Respondent 37 noted:


“The lack of professionals, such as physicians, pharmacists, physiotherapists, etc. is fundamentally a problem” (Respondent 37, Nursing Home CEO, 54 years, Line 11).
 

As a last theme, the inter-professional collaboration between the nursing home care team(s) and physicians was perceived as more difficult and poorer and medical tasks were more often shifted to the nursing home care team(s).



Negative Impact on non-medical service quality

The negative impact on non-medical service quality themes included the two themes: high workload, and the reduction of non-nursing therapy services.

The NDs reported a reduction or omission of non-medical healthcare, e.g., physiotherapy, activation therapy or spiritual care, due to the high workload. The reasons for this were a shortage of time, with one respondent stating:


“Organizational issues, communication, documentation and protective measures required a lot of time, so there was less time for the care of residents” (Respondent 9, Nursing Home Manager, 50 years, Line 105).
 

Furthermore, the NDs identified the fundamental shortage of healthcare professionals as the reason for the negative impact on the non-medical service quality.



In-house measures to cope with the dilemma

The NDs reported the following four measures that they had implemented to reduce the dilemma: activation offerings, internal and external communication, liberal implementation of protection measures, and recruitment of personnel. NDs stated that they started innovative offers, e.g., small group or individual activities, or new offers, as shown by the following responses:


“There were more individual visits by spiritual carers, skype for residents and next of kin, setup of a visitors’ room” (Respondent 32, Nursing Home Manager, 59 years, Line 231).

“Concerts to join on the balcony, a visitors’ tent, tablets for using zoom, volunteers for visiting residents individually, taking a walk with them, having a phone or skype call with them, and writing a letter to them. School classes were asked for support by writing letters or giving a drawing as a present” (Respondent 41, Head of Nursing Service, 46 years, Line 237).

 

Internal and external communication with residents was intensified. Protective measures were handled liberally. One respondent noted:


“We tried to find an optimal balance between protective measures and ‘let live’, in agreement with residents and family members” (Respondent 167, Nursing Home Manager, 53 years, Line 299).
 

Personnel (nursing and non-specialist staff) was increased. New tasks were taken over by other employees and “Every employee tried to substitute a part of the lacking offers” (Respondent 287, Nursing Home Manager, 57 years, Line 363).



Support for coping with the dilemma

NDs indicated the following five themes of support for coping: institutes and associations, team, no external support, technical innovation, and no dilemma perceived. The NDs perceived support for coping with the dilemma from official health authorities, professional associations, the care team (i.e., employees, volunteers, spiritual carers, General Practitioners (GPs), family members), the family members, and technical innovations such as social media (e.g., skype, video calls, etc.). As mentioned in one response:


“There was a strong team spirit and the confidence to manage, together in the multidisciplinary team” (Respondent 219, not specified, not specified, Line 613).
 

However, a few NDs perceived no external support or no dilemma at all.



Barriers toward coping with the dilemma

The NDs perceived some barriers towards coping with the dilemma. They indicated the following six themes: public authorities and institutions, family members, media, shortage of resources, uncertainty about pandemic progression, and no barrier. There was also a complaint of


“changing and confusing regulations by the authorities” (Respondent 405, Nursing Home CEO, 58 years, Line 987).
 

The NDs stated the misunderstandings of the family members very frequently, with one claiming


“a poor understanding (of measures) among family members” (Respondent 286, Head of Nursing Service, 58 years, Line 933).
 

Others blamed the media for its


“one-sided reporting” (Respondent 219, Line 899) of the situation “not knowing how long and how intensely the pandemic will develop” (Respondent 219, not specified, not specified, Line 899).
 



Lessons learned

NDs would adapt concepts, would allow for more autonomy for themselves, or would improve communication. For the adaption of the concept, NDs pointed out the following subthemes: prevent isolation, stock materials, involve family members in decisions, implement escalation levels, and increase key personnel.

Many NDs would allow for more autonomy for themselves, as supported by Respondent 78, who answered:


“I would hand over more responsibility to the residents and accept their decisions” (Respondent 78, Ward Manager, 50 years, Line 1,109).
 

Other NDs would indicate it was important


“to better communicate with employees, family members (using e-mail) and to better collaborate with authorities” (Respondent 363, Line 1,249) and “to establish regular consultations for family members” (Respondent 363, Head of Nursing Service, 56 years, Line 1,249).
 



Potentially positive impact of the pandemic

NDs identified as positive impacts of the COVID-19 pandemic the better preparedness for a next pandemic and the perceived thankfulness of the family members, the team spirit, the solidarity and collaboration between departments. Furthermore, they described that solidarity also came from residents, who were more grateful for the care service. For themselves, NDs identified a higher self-confidence to cope with conditions of crisis, improved digital communication skills (e.g., in the communication with residents and for meetings) and a better understanding and implementation of hygiene measures as positive impacts.



Wishes for support for future pandemics

When asked for their wish for support during future pandemics, respondents answered using the following six main themes: media, communication with third parties, resources, autonomy, psychological support, and end-of-life care.

Similar to the findings in dimension 6, a wish for


“less regulations and more responsibility for the nursing homes and the residents, in accordance with the family members” (Respondent 471, Nursing Home Manager, 68 years, Line 1,673)
 

Was mentioned. Several NDs would wish for (more) psychological support for themselves. Finally,


“the topic of dying must be shifted to the society. It has to be possible to openly discuss this with residents and family members” (Respondent 80, Head of Nursing Service, 48 years, Line 1,641).
 



Further comments related to the dilemma

NDs made further comments related to the impact of the pandemic on residents (e.g., an increase in depressive disorders), family members, care teams, and NDs, indicating


“There was a huge burden for the care team, physically and psychologically; with no support measures. Many of them quit their jobs after the pandemic” (Respondent 459, Head of Nursing Service, 55 years, Line 2014).
 

One respondent stated,


“The dilemma between protection and autonomy of residents brought me to my limits, and I am still tired and exhausted. The responsibility was enormous” (Respondent 309, Nursing Home Manager, 60 years, Line 1966).
 



Residents with dementia and cognitive impairment

In this dimension, four themes were identified: communication and understanding, untargeted stimuli, perception, and exceptions from rules and regulations for people with dementia and cognitive impairment.

Communication and understanding of residents were hindered by wearing face masks and reduced capacity of comprehension.


“Wearing face masks hindered communication and caring substantially, especially for people with cognitive impairment” (Respondent 536, Nursing Home Manager, 54 years, Line 207).
 

The decrease of untargeted stimuli resulted in less agitation among the residents.


“There was less agitation on dementia wards due to less stimuli from outside.” (Respondent 470, Nursing Home Manager, 61 years, Line 1,561).

 

The residents did not perceive the protective measures as a restriction.


“The residents were very relaxed. They did not even perceive the restrictions”(Respondent 472, Head of Nursing Service, Line 736).

 

Some authorities allowed less stringent implementation of rules and regulations for residents with dementia and cognitive impairment.


“The regional authority provided the option that they were allowed having exceptional regulations for people with dementia” (Respondent 95, Nursing Home Manager, 45 years, Line 548).
 





Discussion


Context and study rationale

During the first part of the pandemic, nursing homes were confronted with the dilemma between the strict implementation of protective measures demanded by national authorities on the one hand, and the resulting social isolation among nursing home residents on the other hand. In our cross-sectional mixed-methods survey study, we explored the perceptions of NDs regarding this dilemma and its consequences for nursing home residents, including factors which hindered or facilitated the coping with this dilemma, and the lessons they learned from this experience.



Main findings and comparison to existing literature

The perception of NDs of how strong a protective measure led to social isolation was in parallel to their perception of how much this social isolation led to a burden of residents, for the majority of protective measures.

In the perception of NDs, some protective measures were highly troublesome in terms of social isolation and its burden: for example restrictions to leave private rooms, wards or the entire home; restrictions for visitors; reduced group and community activities. In contrast, the restrictions of contacts with health care providers seem to have contributed to social isolation and its burden to a minor degree. The reason for this remains unclear. One may speculate that it was the result of successful coping strategies. For example, NDs’ answered to the question “What in-house measures were developed to cope with the dilemma?” that personnel was increased and took over new tasks in order to substitute a part of the lacking offers from other professionals. Another strategy mentioned was technical support by social media, for example by skype or video calls, which may have substituted for visits by professionals partially.

This is in line with the results of other studies investigating the burden of isolation by protective measures and how care teams, residents and families were coping with it (24–26). For example, as reported by the NDs in our study, digital technologies including social media and telemedicine techniques can efficiently support care and fight loneliness of nursing home residents (27–30).

Another finding how NDs and their teams were coping with the dilemma was the architectural adaption, for example cabins for visitors, which allowed them to bypass the strictness of isolation in favor of overcoming the isolation of the residents. This balance is not an easy task, but some experience exists (31).

As nursing home residents frequently suffer from dementia, this important subpopulation deserves special attention. As a highly vulnerable group, with an even higher morbidity and mortality during the COVID-19 pandemic (32), they are exceptionally prone to suffer from a negative impact of social isolation as well (24). Suárez-González et al. stated that “COVID-19 protection measures have damaged the cognitive and mental health of people with dementia across the world.” In our study, NDs stated that the communication between care teams and residents with dementia and cognitive impairment was challenging due to wearing face masks and the impaired comprehension. Interestingly, the NDs highlighted some positive aspects of the pandemic for these residents: For example, they often were relaxed due to less untargeted stimuli and they did not perceive protective measures as a restriction for them at all. This is perfectly in line with the findings recently reported by Knippenberg et al. (33).



NDs’ coping with the dilemma

Our results show that a majority of NDs was highly aware of the ethical dilemma between protective measures and social isolation. They provided a detailed insight into the many ways in which NDs and the nursing home teams were coping with the dilemma. They developed a huge variety of different coping strategies in order to overcome the negative effects of protective measures on social isolation, without violating the protection goal of stopping virus transmission. For successfully dealing with the dilemma and finding reasonable solutions against the social isolation they could rely on an inter-professional team (with a strong “team spirit”), including volunteers and family members, and innovative technical solutions such as social media (34).

However, NDs often felt alone and exhausted by the responsibility. Similar results were reported by Behrens et al. who also found that the nursing home managers felt on their own and without support (35). Major factors contributing to these negative feelings were the perceived poor communication between NDs and health authorities, with a lack of clear guidance on how to deal with the dilemma, a sometimes difficult understanding of the priorities among the family members of residents, and the one-sided reporting style of mass media (36).



Lessons learned and outlook

Asked for their wishes for the future in regard to the dilemma, NDs wished for more openly discussing the trade-off between (protective) regulations and autonomy / responsibility of nursing home residents. Ideally, this would also be mirrored by a more neutral reporting style of mass media. A better communication with employees, family members and authorities seemed crucial to the NDs to improve the coping with the dilemma. Finally some NDs wished for psychological support in order to prevent their exhaustion. The main findings of our study may inform stakeholders to integrate the support of NDs and their teams into their strategies and policies of coping with future pandemics. For example, the mass media and the public could develop a standard of commitment to neutral reporting and ethical discussion. Authorities could develop a clearer communication strategy with NDs for the condition of a pandemic, provide systematic psychological support and technical support for digital communication channels. The stakeholders of quality movements in favor of quality improvement may take up our findings for planning quality improvement activities. Finally, our results may inspire other research groups to further explore the dilemma in favor of the vulnerable group of nursing home residents.

As a lesson learned from these findings, best practices should be defined for a better preparedness of professionals, in order to meet the needs of the vulnerable population of nursing home residents (37).



Strengths and limitations

There has been a remarkable research activity regarding nursing homes during the COVID-19 pandemic, including psychological and social issues (38–40). However, to the best of our knowledge, the perspective of NDs has not specifically been addressed in Switzerland yet. As a strength of our study, we filled this gap by not only exploring NDs’ perception of the dilemma between protective measures and isolation among residents, but also by investigating how they perceived their own situation and how they, and the entire nursing home team, were dealing with it, including factors hindering or helpful for their coping.

The participation rate of 38% seems a limitation regarding external validity. However, considering NDs’ high administrative workload, it is not so surprising. We tried to counterbalance this fact by addressing all of the NDs in German-speaking Switzerland.




Conclusion

NDs are highly aware of the dilemma between protective measures and the burden of social isolation of nursing home residents during the COVID-19 pandemic and developed an impressive bundle of strategies for coping with it, together with other professionals, family members and authorities. As NDs are burdened themselves by the responsibility of how to deal best with this dilemma, they need support for a better preparedness in the future, including a better well-being of themselves. Our findings provide insights into what issues to consider for developing such supportive strategies.


Key points

• The COVID-19 pandemic resulted in a number of regulatory protective measures for nursing homes, unintendedly leading to social isolation of their residents.

• Our cross-sectional mixed-method study explored how nursing home directors (NDs) perceived the implementation of protective measures and the social isolation of the residents, and how NDs were coping with the situation.

• NDs were highly aware of the dilemma between protection and avoiding social isolation, and developed a bundle of strategies to cope with.

• NDs reported to need more support, in favor of a better preparedness for future similar conditions.

• Our study findings may ultimately contribute to improve the care quality for nursing home residents and to reduce psychological stress of responsible professionals.
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Introduction: Throughout the COVID-19 pandemic, the need to address digital inclusion and social well-being for older adults was particularly apparent for those from disadvantaged communities. This pilot program provided access to technology and intergenerational mentorship to older adult participants interested in receiving and learning how to utilize an iPad. Pre/post-changes were examined for social well-being in the areas of quality of life, social isolation, and loneliness.

Methods: This study conducted pre- and post-surveys with older participants (n = 145) from five disadvantaged communities in the United States utilizing standardized measures. One-on-one interviews were conducted post-program (n = 98) to examine participants’ perceptions of the program and evaluate its impact on social measures.

Results: The study sample included older adults (Mean age = 72.3) who were mostly lower income (82.3%) and self-reported as Black (13.6%), Hispanic (21.7%), and White (56.5%). Significant differences were identified in participant pre/post-survey scores for social isolation, loneliness, and a global measure of quality of life. Qualitative analyses suggest improvements in various aspects of social well-being. Themes showed that participants believed the program contributed to (1) enhanced mood and mental health, (2) improved quality of life, (3) sense of purpose and feelings of being less alone, (4) ability to use video calling to connect with others; and (5) ability to more freely use email, texting, and messaging to communicate with others.

Discussion: This research demonstrates that this pilot program seemed to contribute to reduced social isolation and loneliness for participants, and participants stated more positive social well-being following program participation. However, future research with larger samples is needed to expand upon these findings. Future studies will examine the pathways between technology improvements and social well-being and examine group differences.
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1 Introduction

The COVID-19 social connectivity paradox posited that older adults reduced social interactions to protect against COVID-19 and other illnesses but increased their risk for social isolation (SI), loneliness, and reduced quality of life (QOL) (1). The risk was heightened for individuals already experiencing SI or disconnectedness prior to the pandemic (1–4), and the ramifications of this paradox “will be seen for months and years to come (1).” The convergence of the COVID-19 social connectivity paradox and the recognized digital divide for older adults (5) motivated programs across the country toward innovation to meet community needs during the height of the pandemic (6–8). Furthermore, the need to address social well-being issues and enhance digital inclusion was particularly apparent for older adults from disadvantaged communities, such as those with lower income, with disabilities, and who do not speak English (1, 4).

QOL is defined as the degree to which an individual is healthy, comfortable, and able to enjoy and participate in life experiences. Older adults tend to have a lower QOL due to geriatric syndromes such as lower cognition, depressive symptoms, functional limitations, and additional chronic illnesses (9–12). The effects of the COVID-19 quarantine significantly impacted older adults and their QOL. This was especially true during “lockdown,” the implementation of stay-at-home orders, curfews, quarantines, and societal restrictions. Individuals older than 50 in Chile felt sad or depressed during the lockdown, with confinement increasing anxiety and depressive symptoms (12). A longitudinal study (13) followed an older adult population throughout the two lockdown periods in Canada and examined QOL. Results suggested that QOL was reduced during the pandemic and linked to physical activity, energy, happiness, and perceived isolation.

Social isolation (SI) is associated with QOL but is a distinct aspect of social well-being and is defined as an individual’s physical and/or psychological distancing from their networks of desired or needed relationships with others (14). Research has found SI to be a risk factor for poorer physical and mental health (15), including an increased risk of developing Alzheimer’s disease (16), higher mortality risk specifically for Dutch males (17), and reduced cognitive functioning (18). Prior to the pandemic, although many older adults were active participants in social activities, such as community events, attending senior centers, church events, and travel (19); worries about SI were still a common trend. A qualitative study of 30 older adults in Canada revealed that half the participants brought up themes of exclusion (20). Throughout the world, aging and isolation during the pandemic negatively impacted older adults’ emotional well-being, making them easily frustrated and feeling helpless (21).

SI is a known risk factor for experiencing loneliness (22). Loneliness, another multi-faceted aspect of social well-being, is an unpleasant and unwelcome feeling (23) and a painful feeling that occurs when one is not as socially or intimately connected to people in their network, as desired (24). Individuals with lower socioeconomic status and those with poor-quality relationships are at an increased risk of emotional loneliness (25). Unsurprisingly, individuals of all ages experienced increased loneliness at the beginning of the pandemic. Specifically, the older adult population (26) found themselves isolated to reduce COVID-19 health risks. In June 2020, more than half of older adults (56%) in the US reported feeling isolated from others compared to 27% in 2018. A New Zealand study found that loneliness in older adults is significantly associated with depression and suicidal ideation, particularly for minority groups and females (26).

Technology-based interventions have been used to address social well-being in older age by examining outcomes such as SI, loneliness, and social connectedness (27) with most showing little evidence of effectiveness (28). Researchers found that a specially designed computer system for personal reminders and social management assistance effectively reduces loneliness in older adults (29). However, reducing SI was not identified in significance testing. Prior to the pandemic, complex, multi-strategy and technology-related interventions showed the most promise for reducing SI and/or loneliness, but it was recognized that the literature in this area was vast and in need of measurement refinement and more conclusive findings (30). In reviewing technology-based interventions (31), most interventions showed positive but somewhat varied results in reducing social isolation and loneliness among older adults with video games, PRISM, tele-care, general information and communication technologies, and robotics showing promising but not robust findings. A 2020 review (28) found that internet access was fundamental in supporting long-distance interactions, that most interventions provide training and support, and that different combinations of technologies, such as video chat, email, and social networks, were favored as technology-related interventions for improving social well-being in older age. However, a study of older adults from 21 different countries during the COVID-19 pandemic identified that dissatisfaction with video calling contributed to feelings of loneliness and increased isolation (32). Finally, a systematic review (33) regarding older adults in Australia and the United States indicated the growth in popularity of touch-screen technology usage among older adults. This is due to the ease in which older adults can engage in features that promote social interaction, such as sharing photographs or initiating video conferences.

In response to the feelings of loneliness caused by the pandemic, some older adults were motivated to begin learning and expanding their knowledge and use of social technology to stay connected with their friends and family (34). Unfortunately, those without knowledge or access to technology were unable to utilize this form of communication. The disadvantage for older adults who lacked technological skills became more apparent during the COVID-19 lockdown, as the Centers for Disease Control and Prevention (CDC) (35) recommended that families communicate with their loved ones in long-term care centers or those immunocompromised via technology. Failing to provide a recommendation for older adults who lacked technological skills left the needs of those still suffering from SI unaddressed. A prior systematic review (28) highlighted that while there is no evidence that technology-based interventions cause any harm, they might amplify feelings of SI among participants who lack the necessary physical or mental capabilities, or those lacking confidence in technology usage. Furthermore, the same review found a diverse range of interventions with no defined key elements consistent across groups or types of loneliness but that tailoring the intervention to the specific needs of individuals would improve the results. There is a particular need to identify evidence-based interventions for addressing social well-being among low-income older adults of diverse racial and ethnic backgrounds, with one study in San Francisco showing evidence of success with a peer program involving home visits and community connections (36). Ensuring older adults from Spanish-speaking communities are included in outreach efforts and educational interventions is also suggested since evidence shows strong connections between language segregation and depressive symptoms among older Latinos (37).

Since the late 1970s, intergenerational programs have been implemented in educational settings to bridge the divide between older and younger generations, allowing these individuals to nurture and support each other (38). These programs have allowed older generations to pass along wisdom, values, and life experiences to younger generations (39), and much of the research on intergenerational programs has focused on challenging young adults’ stereotypes of older adults (40). Some exceptions to this trend include programs focused on the needs of older adults, including social needs (41), reduced negative self-perceptions and depression (42), and well-being (43). Researchers emphasize how building friendships, providing training, mentoring, using technology, and promoting cooperation are evidence-based intergenerational practices (44). An interprofessional pilot study utilizing an intergenerational program to combat loneliness and isolation among older adults identified, from the student perspective, positive social interaction benefits for older adults and students (8); however, data were not collected from older adults. Recent research has shown that loneliness for older adults can be influenced by intergenerational technology programs (45).

While many programs across the country found new ways to get technology into the hands of older adults during the pandemic (7), not many collected data, leaving researchers unable to rigorously examine connections between technology use and social well-being. Based on the research, we believe that intergenerational technology programs may help decrease SI and loneliness and improve QOL in older adults by allowing them to adapt and learn new technologies, partake in social activities and connect with others. This study sought to determine if a program combining intergenerational and technological elements could better address social well-being for older adults.

This study is guided by social exchange theory that emphasizes how relationships (older and younger) are often focused on avoiding costs/difficulties and pursuing rewards/benefits (46) and contact theory that addresses the value of building trust and confidence across generations (47). Regarding older adult learning, the Knowles theory of andragogy (48) and sociocultural learning theory (49) guided program development. Last, this pilot aligns with many of the tenets of the implementation science framework (50), which emphasizes how the maximal benefit of a program/intervention is best realized through ongoing development, evaluation, and refinement within diverse populations and systems and that sustainability/success can happen when there is a reciprocal fit within a practice setting and the larger ecological system.

The Cyber-Seniors Organization (51) offers an intergenerational technology program that bridges the digital divide by training younger persons to assist older adults in technological learning. As one of the partners, The University of Rhode Island Engaging Generations (URI eGen) Program successfully created intergenerational infrastructure with university/community partnerships to help older adults digitally connect with others (52) and found improvements in technology use and digital competence among older adults (53). However, the outcomes related to social well-being have varied, and prior to the pandemic, the samples lacked economic or racial/ethnic diversity or included already experienced technology users (52–54).

When the COVID-19 pandemic began, the eGen Program greatly expanded its efforts and received funding for a pilot from the state unit on aging to enhance digital inclusion for older adults from disadvantaged communities, alleviate SI in the at-risk older adult population, and combat COVID-exacerbated ageism (55). This goal was met by offering an intergenerational program, developed using previous experience and the literature, to support older adults’ continued learning, growth, and meaningful connections. In eGen, both generations benefit, with older participants learning technology to improve their lives and younger participants gaining professional experience/internship/service hours while building trust and confidence through multiple interactions focused on growth and development. The idea is that this reciprocity across generations helps everyone learn from and about those with divergent perspectives from their own. In eGen, there is a strong fit between the program and the implementation setting (senior centers), and we are continuously focused on utilizing evaluative research to refine systems and tailor the program to meet needs.

This study conducted an intervention within community/senior centers focused on increasing technology access (i.e., providing an iPad and internet connection). We utilized an intergenerational approach to help older adults inexperienced with technology to learn the basics of using the iPad and utilize apps or programs available to enrich their lives in a person-centered way to enhance their social well-being. This combination of features was designed based on previous literature and experience and offered a novel contribution to the literature compared to previous programs/interventions. The data came from a larger study examining technological outcomes, which showed improvements in older participants’ technology use and digital competence (54). Future work will evaluate outcomes for younger participants. Although many studies have inferred that greater online use can serve as a tool to enhance social connectedness, these studies fall short in identifying how technology programs can improve community engagement among older adults.

The current study aims to address gaps in the literature by piloting an intergenerational technology program to address social well-being in older adults. This pilot utilizes multiple social well-being measures from a diverse sample of technologically inexperienced older adults. The novel contribution to the literature is that URI eGen differentiates itself from previous interventions, incorporating participation across the state and gathering insight on QOL, SI, and loneliness from older adults of various demographic and socioeconomic backgrounds.

As part of implementing URI eGen, two research questions guided the methodology for this mixed methods research:

1. Were significant improvements detected in quality of life, social isolation, and loneliness from pre- to post-survey for older participants?

2. How did the pilot contribute to social well-being from the perspective of the participants?

The hypotheses were that individuals who participated in the pilot program would show improvements in QOL, SI, and loneliness.



2 Materials and methods


2.1 Research design

These data were collected using a mixed methods convergent parallel design; quantitative and qualitative data were collected simultaneously, analyzed separately, and the findings were compared to draw overall conclusions (56). This study was approved by the university IRB (769500).


2.1.1 Recruitment

The inclusion criteria for older adult participants were: (1) aged 50 or older; (2) residence in the five selected communities; (3) lack of and desire a digital device &/or internet access; (4) English or Spanish-speaking; (5) willingness to receive 3 months of technology training with student mentors; (6) willingness to take part in the research study. eGen worked with the state unit on aging to determine the age-cut off based on identified needs within the state, such as workforce/job retraining purposes as well as health/social needs. The five geographically dispersed senior/community centers in mostly urban areas were chosen to participate in the study due to having higher COVID-19 rates at the time (2021) and due to being ideal spaces for participant recruitment. These five sites included four senior centers dedicated to older adult life enrichment for those living in the community, and one was a community center with a dedicated senior program for community-dwelling older adults. These sites were located in communities with higher proportions of lower-income populations that were racially/ethnically diverse (English- and Spanish-speaking) to accomplish our goal of promoting social and economic equity. Recruitment was by printed flyers and emailed newsletters. Interested individuals called the centers, and staff members sent registration information to the study team. These efforts resulted in 272 people showing interest in the pilot study.



2.1.2 Data collection

After participants provided informed consent, students asked pre-survey questions over the phone and entered data electronically. Of the 272 people who registered, there were 184 participants who completed the pre-survey questions and received an iPad, thus becoming part of the study sample in 2021. Once participants completed eGen, they completed the post-survey (phone) and were told they could keep the iPad (incentive for study completion). In cases where a participant did not complete the program during their time with the student (n = 46), they were re-assigned the following semester and given the post-survey after completion (completion generally occurred within 2 months). Some of those participants are not included in post-survey analyses, as the data was not available at the end of 2021 (n = 24); the remaining never finished the program. Similar to the pre-survey, the post-survey also included program evaluation questions. Student researchers asked participants if they would participate in a short, audio-recorded interview about their experiences. There were 145 participants who completed the post-survey questionnaire (78.8% completion/response rate), and of those, 98 agreed to participate in the qualitative interview. The researchers informed participants that this was their chance to give details about eGen and how it may have influenced their lives. If the participant agreed, the researcher began recording (recordings were professionally transcribed). Recordings in Spanish were transcribed in Spanish, translated into English (translation service), and verified by bilingual student researchers. Transcripts were uploaded into qualitative software, NVivo, for analysis (57).



2.1.3 Intervention elements

Participants completed an over-the-phone pre-survey, then were given a new iPad with Wi-Fi capability (hotspot device with unlimited data given to those without internet), binder kit, screen protector, iPad cover, and styluses. The iPads were pre-loaded with various applications and links to state resources. In addition to many of the standard Apple apps, such as iMessage and FaceTime, the additional preloaded apps included Zoom, Facebook, Instagram, YouTube, Spotify, Pandora, and Talkatone. The binders (available in English and Spanish) included program information, resources, and instructions/suggestions designed for older adults. Participants were assigned student mentors whom they met with for about an hour weekly or biweekly (ideally about 4–5 times throughout the semester over a 4-month period) via phone or Zoom, though this did vary based on individual interest and availability (M = 3.5, range = 1–24). The number of meetings was intentionally individualized to meet each person’s needs. During these meetings, the intergenerational pairs worked toward meeting learning goals from the program checklist, and each person varied in how quickly they learned the items included on the checklist. Additional optional group meetings were offered to participants to discuss technology-related topics. For a more detailed description of the eGen pilot program, please see Pilot Program Elements (54).




2.2 Measures


2.2.1 Quality of life

The Older People’s Quality of Life questionnaire [(58); OPQOL] was used to measure quality of life. The scale contains 13 items with responses on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). A composite score is constructed by summing the 13 responses (higher scores indicate better quality of life). The alpha for the pre-and post-survey were 0.854 and 0.922, respectively. The quality-of-life scale also includes a global question that asks respondents to rate their overall quality of life from 1 (very good) to 5 (very bad). For the global question, lower scores indicate better quality of life.



2.2.2 Social isolation

The scale used to measure SI was the Social Isolation Scale (14). This scale contains six questions examining interactions with others, relationships, and group belonging. Three items pertain to frequency of interactions, with response options being none, 1, 2–3, 4–5, 6 or more. Three questions ask about relationships with individuals or groups. Respondents are asked to which level they agree, 1 (strongly disagree) to 5 (strongly agree). The composite score is summed responses, with lower scores indicating more isolation. The six questions are separated into two subscales. The subscales examine connectedness and belongingness. Within these subscales, scores can range from 3 to 15. The calculated McDonald’s omega was 0.701 for the pre-survey and 0.746 for the post-survey.



2.2.3 Loneliness

The Loneliness Scale (59) was used to measure feelings of loneliness. The scale contains six items with response options of Yes (1), More or less (0), and No (0). Composite scores are summed responses, with higher scores indicating more feelings of loneliness. The calculated McDonald’s omega was 0.727 for the pre-survey scale and 0.680 for the post-survey scale. Two subscales are empirically validated, Emotional Loneliness and Social Loneliness, with each factor containing three questions with a range of 0–3.



2.2.4 Demographics

Demographic variables were collected pre-survey, including age, gender, race and ethnicity, primary language, relationship status, employment status, living arrangements, annual household income, highest level of education, and self-reported health status.



2.2.5 Interview

Open-ended interview questions included the following: What was your favorite part of the program? What has it meant for you to be involved in the program? Has your iPad helped you connect with family and friends in different ways? What social groups or activities have you joined (or been able to do) since getting your iPad?




2.3 Analysis

To address aim one, items and scales were analyzed from the pre- and post-surveys. Changes in score from pre- to post-survey were analyzed using a paired samples t-test for each variable to determine significant changes. Participants who did not complete the post-survey were not included in t-test analyses. The hypothesis was that scores would change from the pre- to post-survey.

Responses were analyzed from 98 individuals who responded to post-survey interviews using a narrative approach to address the second aim. In the narrative approach, participants tell their stories to the researcher, and the researcher encourages the participants to expand upon their answers in search of additional meaning and detail about the environment and lived experiences (60). Analyses of interviews were conducted by a research team involving a graduate student and an advanced undergraduate student and supported by the PI. To analyze the interviews, researchers reviewed the interview guide and a selection of transcripts. From that initial review, each researcher wrote down key themes based on the research questions and compared lists with one another, which led to a developed list of codes. Next, each researcher coded the same five transcripts and compared codes. In instances of disagreement, differences were discussed until there was an agreed path for moving forward. After agreements were made, another five transcripts were reviewed. The remaining transcripts were divided and coded once an 80% agreement was achieved. Code categories were refined over time through literature review and upon review of quantitative analyses.




3 Results


3.1 Demographics

Demographic characteristics of participants are found in Table 1. Individuals were included if they completed a pre-survey and were assigned an iPad. Participants ages ranged from 55 to 100 with a mix of racial/ethnic identification. Most individuals’ primary language was English (77.7%) or Spanish (20.7%). Relationship status varied, with the highest group identifying as single; participants could choose more than one response. Most identified as retired, and about a quarter were unemployed. Most individuals lived alone and were lower income (less than $30,000 annually). Nearly half of the participants had a high school education or less, and half had some college or graduated college. Individuals self-reported health status, with the highest response being “good” health. Conclusively, over half (57.2%) reported having internet access, with 79.3% reporting never using a tablet before the pilot.



TABLE 1 Demographics of participants in 2021.
[image: Table1]



3.2 Analysis


3.2.1 Pre/post change

To address Aim 1, paired samples t-tests, shown in Table 2, showed statistically significant changes in participant scores pre- to post-survey for the QOL global measure, SI scale and subscales (social belonging and social connectedness), and the loneliness scale and emotional loneliness sub-scale, suggesting that participants had improved SI and loneliness following participation in eGen. Results were nonsignificant for the QOL scale and the social loneliness sub-scale.



TABLE 2 Paired samples t-test in social well-being outcomes.
[image: Table2]



3.2.2 Qualitative findings

The second aim was analyzed using qualitative data from the post-survey interviews to understand how the eGen program contributed to improving participants’ social well-being. See Table 3 for themes, quotes, and numbers of comments/participants.



TABLE 3 Qualitative research questions by themes, quotes, and comment/participant frequency.
[image: Table3]

In addressing well-being and overall health, most older adults alluded that participating in eGen helped enhance their mood and mental health (theme 1). Participants discussed feeling better about themselves and their situations after the pilot. They often described how effectively connecting with family and friends using their iPad has elevated their mood. Those who participated in virtual exercise classes or mindfulness activities stated that those activities made them feel better about themselves. A few participants noted that they surprisingly enjoyed joining classes and found them helpful. Participants also appreciated classes or activities that engaged them cognitively and felt they improved their memory and focus.

In addition to mood improvement, some individuals mentioned that their overall quality of life (theme 2) has improved after participating in the program. Participants described how they felt their minds were more active and engaged after gaining access to the iPad and the internet. Many participants also appreciated communicating better with others due to the technology, stating that this improved their lives meaningfully. Many people also felt good about learning how to use technology because they could now assist others who wanted to learn. This ability to “pay it forward” enabled people to feel good about receiving assistance from student mentors and making a meaningful contribution to others’ lives.

Further, eGen provided older adults with a sense of purpose and feeling less alone (theme 3). Oftentimes participants mentioned feeling disconnected or helpless due to their age and the ever-changing world of technology. Participants stated that the iPad and eGen helped them find a renewed sense of purpose and social connection. In the past, they often felt out of touch or as if they could not contribute to the conversations of younger family members; however, now that they had a device and were learning to use it, participants gained a newfound ability to converse with others about interesting topics. In gaining this sense of purpose, participants started feeling less alone. One participant noted that connecting with others as they age becomes increasingly difficult but getting more involved with technology has helped with that challenge. By utilizing the iPad to talk or email, individuals felt they could use social media to keep up with and connect in new ways, such as posting a comment on someone’s picture.

One aspect of learning technology is the ability to communicate with others. Several participants commented how using video calling applications to connect with others (theme 4) increased their contact with loved ones. Participants felt they could more easily communicate with those who lived at a distance and found ways to participate in events using video calling platforms.

After participating in eGen, participants mentioned that it became easier to communicate more freely with people in their network (theme 5). Mentors were able to teach participants multiple and effective ways to communicate with their friends and family through email, texting, or other message-type apps. Participants appreciated being able to communicate with others on their own (i.e., not having to rely on others for support) and communicated more after the pilot due to the iPad.





4 Discussion

As technology becomes more integrated into everyday life, ensuring digital inclusion for older adults is increasingly important due to the slower rate of technology adoption and usage among older adults compared to the overall population (61). The previous homogenous sample of program participants of mostly White individuals did not detect changes in SI, so we sought to expand eGen access to minority populations and those with lower income and education, as those groups are more severely impacted by digital exclusion than typical volunteer samples (62). The primary aims were to identify if an intergenerational technology program could contribute to social well-being for older participants in greater need of technological support and resources.

There are two key findings of the present research. First, results partially support the aim one hypothesis in that older adult participants’ scores significantly improved in overall social isolation, loneliness, and the global measure of QOL. Within subscales, program participants increased feelings of social connectedness (SI subscale) and decreased feelings of emotional loneliness. These types of findings are helpful in understanding the specific aspects of people’s social lives that may be influenced by the program. Increasing social connectedness is particularly important, as prior research shows it has a positive association with health and well-being in older adults (63). In this study, QOL (scale score) and social loneliness (loneliness subscale) did not significantly change before and after the program.

Secondly, qualitative results support aim two findings in that post-intervention interviews indicated that eGen met its goal of enhancing participants’ social well-being. Participants stated the program enhanced their mood due to improved connections with family, friends, and community programs, and they also talked about how the program made them feel like they had a renewed sense of purpose. Many found that using video calling applications (e.g., FaceTime and Zoom) enabled them to connect with others more regularly, and being able to more freely connect with people using technology through texting, emailing, and messaging helped people feel more integrated into society. The themes identified by this study provide further insight into the ways in which social well-being is impacted by the program. The novel contribution of this study is that addressing social well-being can occur through an intergenerational program that both teaches older adults about technology and utilizes technology to connect the generations.

According to researchers (64), technology can successfully contribute to older adults aging in place when the following conditions are met, needs and wishes are prioritized, technology is accepted, technology provides benefits, and when the technology is easy to use, affordable, and reliable. This program was designed to meet those needs and ensure inclusion was possible for all older adults, specifically those from disadvantaged communities. The pilot also aimed to ensure participants could connect with family, friends, and their community in new ways, as researchers (6) suggest a focus on technology training for social purposes. By incorporating extensive assistance around email, social media sites, and video calling, the participants in this intervention improved their social well-being by enhancing their mood, providing a sense of purpose, and offering new ways to connect with family/friends.

The current study builds on the theoretical frameworks of implementation science (50) and introduces the Engaging Generations (eGen) Framework (shown in Figure 1). This theory is defined by five themes adapted toward intergenerational technology learning activities leading to higher technology usage for older adults and enhanced social well-being. This intervention included university student mentors, technology resources for older adults (inner setting), community partnership (outer setting), and the participants (individuals involved). Lastly, the pilot was accomplished, sustained, and successful with ongoing evaluations and refinement.

[image: Figure 1]

FIGURE 1
 Engaging Generations (eGen) Framework. *Intergenerational theories include Social Exchange Theory and Contact Theory. Adult learning theories include the Adult Learning Theory and Sociocultural Learning Theory. Social Well-Being includes social isolation, loneliness, and quality of life.


This pilot indicates that through program implementation, community/university partnerships can be effective and supportive (65). Due to eGen addressing a substantial community need (e.g., the need for digital inclusion and reduced SI among older adults) and having early success working with community partners, a larger number of individuals are interested in partnering than the program can support. This influx of participation indicates community/university partnerships can be successful. For more details on implementation strategies, see Supplementary material.


4.1 Limitations and future directions

This study has limitations. When interpreting the findings, it is important to note that this sample has no control group and did not use random sampling or random assignment. Furthermore, the data were collected in 2021 during the pandemic, when individuals may have gradually increased or resumed their everyday activities and, thus, may contribute to the analyzed responses. The pilot is ongoing and collecting continuous data to determine reproducibility in the current sample. Future research will examine the pathway between technology use and digital competence in social well-being to determine the magnitude in which technology use and learning drive the relationship toward better social well-being outcomes. Future research is needed to further understand the various social well-being outcomes. For example, QOL (scale score) and social loneliness scores did not significantly change from pre- to post-survey in this study, but qualitative results support that participants felt eGen contributed to enhanced quality of life and better health behaviors and outcomes. A larger sample would benefit from examining potential group differences in social well-being outcomes or relationships between social well-being outcomes. With larger sample sizes, we plan to investigate sub-samples, such as racial groups, gender, and income, to determine if there are significant changes from pre- to post-survey within sub-groups. Future research will also examine outcomes across intersectional groups (e.g., Black women who are widows, White men with little education) to further understand how intergenerational technology programs impact people differently. A strength of this sample is that 43.5% were from minoritized groups, and we continue to recruit older adults from underrepresented populations. Finally, we plan to investigate the impact of participation differences on changes in outcome measures as well as potential differences across the community sites since there was variation in support provided at each site.

A state-wide eGen program began in January 2022 and has gained continuous momentum, and we will continue to assess social well-being changes for participants. We believe that offering an iPad for completing pre- and post-surveys is an appropriate incentive for individuals to take part in the research and that phone surveys are an effective, sustainable method for collecting data to help avoid missing data issues. With low attrition rates, individuals are generally committed, and we are confident we have found the right balance of research participation, incentives, and program elements.




5 Conclusion

The current pilot study suggests that the eGen Program contributes to significant improvements in participants’ social isolation and loneliness, but further studies with bigger sample sizes are required to examine social well-being outcomes in relation to changes in technology use outcomes and investigate potential group differences in social isolation, loneliness, and quality of life. Further, qualitative findings revealed the program’s ability to foster new connections and strengthen existing social ties, ultimately contributing to improved social well-being for these individuals. These findings highlight the potential for technology and intergenerational programs to enhance older adults’ overall health and well-being.
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Background: To explore how to prevent the social isolation of the older adult, this study constructed a model of the influence of community environmental satisfaction on the social isolation of the older adult from the three dimensions of environmental facilities, transportation, and supporting facilities around the community. Methods: The social network scale and environmental satisfaction scale were used to collect the sample data of nine communities in Xi’an, and the maximum likelihood estimation method was used to analyze the data and test the model.

Results: (1) Environmental facilities, transportation, and community surrounding facilities promoted community environment satisfaction (R2 = 0.904). Among them, environmental facilities (β = 0.869) had the greatest impact on community environmental satisfaction, followed by transportation (β = 0.118), and surrounding facilities (β = 0.084) had the least impact on community environmental satisfaction. (2) Environmental satisfaction had a direct positive impact on social isolation. Among them, the impact of environmental satisfaction on friend isolation (R2 = 0.895, β = 0.829) was greater than that on family isolation (R2 = 0.718, β = 0.747).

Conclusion: Environmental satisfaction can directly affect the social isolation of the older adult in the community and can be used as an intermediate variable of environmental facilities, transportation, and surrounding facilities in the community so that it can indirectly affect the social isolation of the older adult. The results of this study provide a scientific basis for the design of aging environments in the future.
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1. Introduction

China’s aging problem is becoming increasingly serious. According to the latest census results of China, the number of people over 60 years old has reached 264.02 million, accounting for 18.70% of the total population (1). Research finds that most of the older adult in the community have lost their social participation and social interaction after retiring (2). American sociologist Burgess called this situation social isolation (3); that is, “people are passively or actively derailed from society, and their social interaction, interpersonal communication, activity participation and other communications are in isolation” (4). Studies on the consequences of social isolation and harm have conducted sufficient scientific research, but the research on preventing social isolation is limited (5). Therefore, the effect of community environment satisfaction on helping the older adult take the initiative to communicate, exercise, and travel is unknown. The prevention of social isolation requires further exploration.


1.1. Effects of social isolation

Social isolation has a serious impact on the quality of life of the older adult (6–8) and increases their sense of loneliness and produces a variety of negative emotions, thus causing a series of diseases, such as depression (9), stroke (10), and senile dementia (11). Long-term social isolation can even lead to extreme behaviors such as suicide (12). On the other hand, the health of the older adult directly influences their social isolation (13, 14), and a lack of exercise makes the older adult more prone to social isolation (15). Family factors can also produce social isolation in older people. Currently, the social isolation conditions of the older adult worldwide are not optimistic, and attention needs to be given to various social aspects.



1.2. Community environment satisfaction

The physical function of the older adult gradually declines with age, and the community and its surrounding space become the preferred place for the older adult to engage in activities and have social interactions. People are no longer limited to meeting through the daily use of the community environment but have begun to pursue other features. For example, Anthony Barnett et al. Claimed that the community environment and neighborhood relations has a great impact on the physical and mental health of the older adult (16). A good natural ecological environment in the community has a certain rehabilitation effect on the psychological and physiological health of the older adult (17). The evaluation of the quality of the community environment depends on people’s satisfaction with the community environment, among which community recreational facilities, healthcare facilities, and so on are important factors of community satisfaction (18).

Initial indicators were obtained through interviews with the target population and bibliometric analysis of CiteSpace. Combined with expert opinions, three indicators of environmental satisfaction were finally determined, namely, community environmental facilities, transportation, and supporting facilities around the community. On the basis of community satisfaction, the satisfaction index related to living was eliminated, and only the satisfaction index related to the outdoor activity space of community residents was targeted. Such indicators are more conducive to exploring the relationship between the community environment and social isolation.



1.3. Research hypothesis and model

A structural equation model can solve many problems that cannot be directly observed and deal with the causal relationships between some fuzzy variables and multiple variables at the same time, making up for the shortcomings of traditional statistical methods (19). However, no study has used structural equation modeling to discuss the social isolation of the community environment and community older people. Based on this, this study identifies and analyzes the influencing factors of community environmental satisfaction and social isolation from the perspective of the community environment. In addition, a structural equation model, such as Figure 1, is constructed by taking environmental facilities, transportation, and supporting facilities as independent variables, environmental satisfaction as an intermediary variable, and family isolation and friend isolation as dependent variables. Based on the above discussion, the following hypotheses are proposed:

[image: Figure 1]

FIGURE 1
 Impact model of environmental satisfaction and social isolation.




H1. The facilities surrounding the community have a positive impact on the environmental satisfaction of the community.



H2. Community transportation has a positive impact on community environmental satisfaction.



H3. Community environmental facilities have a positive impact on community environmental satisfaction.



H4. Environmental satisfaction has a positive impact on family isolation.



H5. Environmental satisfaction positively impacts friend isolation.



H6. Family isolation has a positive impact on friend isolation.

 




2. Materials and methods


2.1. The study area

The study was conducted in Xi’an, the capital of China’s Shaanxi province, with a total population of 12.6 million. According to the seventh census data, the older adult over 60 years old accounted for 16.02% of the city’s permanent population, an increase of 3.48 percentage points since 2010 (20). The population density of the older adult also shows that the aging speed is accelerating in Xi’an (21). This study selected three types of communities that contain mostly older adult residents from the three typical communities in the questionnaire (Table 1) (22). Among them, nine communities significantly differed in terms of the internal spatial structure, surrounding environment, and business environment. This allows a more comprehensive exploration of the problems related to the relationship between environmental and social isolation of older adult people in Xi’an to avoid data limitations.



TABLE 1 Community classification.
[image: Table1]



2.2. The research methods

The research questionnaire was divided into three parts according to the research objectives:

1. The general information scale measured gender, education level, age, marital status, monthly income, household registration, physical health status, etc.

2. The social isolation survey scale was the Lubben Social Network Scale, LSNS-6 (23) (a total of six items, three items for each dimension).

3. The environmental satisfaction scale contains 22 items, including 4 items on environmental satisfaction, with 8 questions in the environmental facilities dimension, 3 questions in the supporting facilities dimension, 3 questions in the transportation dimension, and 3 questions in the community service dimension.

The environmental satisfaction questionnaire and the social isolation questionnaire used a 7-point Likert scale (24, 25) (each item was assigned 1–7 points, with 7 points indicating “highly approve” and 1 point indicating “highly disapprove”; some items were trap questions, and such questions were revere scored).



2.3. Data collection

The survey period was from March to May 2022, and the participants were residents aged ≥60 years old, in good health, with autonomy and cognitive ability from the above nine communities. The questionnaire was administered during random interviews in the community. To ensure the accuracy of the survey data, the author explained the questionnaire to the participants individually to ensure that the participants fully understood the meaning of the questionnaire before completing it. To ensure the quality of the sample, the following method was used to screen the final questionnaire (26):

1. Some reverse-scored questions were added to the questionnaire, and if participants gave inconsistent answers to the positive and negative versions of a question, the questionnaire was considered invalid.

2. It took approximately 2–5 min to complete the questionnaire. The participants who completed the questionnaire within one minute were considered to have not answered the questionnaire seriously, and the questionnaire was regarded as invalid.

In the final field survey, a total of 220 questionnaires were distributed, and all 220 were recovered. Of these, 210 were valid, for a questionnaire recovery efficiency of 89%. Therefore, the amount of data in this study meets the requirements of the structural equation model (27–30).



2.4. Data processing

SPSS 26.0 software was used for statistical description and reliability testing of the data to determine the data reliability. Amos Graphics CLI software was used to construct a structural equation model to verify the variable relationship and test the model fitting degree. Thus, the hypothesized association between variables is verified to determine whether the hypothesis holds.




3. Results and analysis


3.1. Descriptive statistics

According to the analysis of the survey data (Table 2), 92 (43.8%) were male and 118 (56.2%) were female. Thus, the number of males and females was relatively balanced. In terms of academic qualifications, 89 of the participants (42.3%) had a junior high school education, 50 (23.8%) had a high school education, 31 (12.3%) had a secondary school education, and 26 (12.3%) had a junior college education or above. The number of older adult people with a high education level was low, and they primarily came from the commercial community and the old community attached to the unit.



TABLE 2 Basic information description.
[image: Table2]

Second, for the daily travel mode of the older adult in the various communities, the study found that 92 people (44%) chose internal community activities and 118 people (56%) chose external community activities. Due to the ability of the commercial communities to meet the daily sports, shopping, leisure, and other needs of older adult individuals, the older adult’s commercial activities are generally limited to their own communities. Other communities have insufficient space for community activities, shopping, and leisure. The older adult need to go to parks, squares, and shopping malls far from their communities, which results in passive isolation for the older adult with poor physical quality. Further statistics show that before retirement, 25 led cadres (12%), 103 had been workers (49%), and 82 had been freelancer workers (39%) in all communities.



3.2. Reliability and validity tests

This study primarily uses the Alpha coefficient to test reliability, and the reliability analysis is summarized in Table 2. The total alpha coefficient of the questionnaire is 0.994, and the Alpha coefficients of environmental satisfaction, environmental facilities, supporting facilities, traffic travel, and social isolation are all greater than 0.80. Thus, the sample data of this questionnaire are relatively reliable (31). The validity test is shown in Table 2. The KMO value is 0.985, and the significance of Bartlett’s sphericity test is 0.000, so the validity of the obtained data meets the standard. The combined indicators of evaluation are shown in Table 2, revealing that the data add AVE [(yi – (mxi + b)) extraction quantity] met the requirements (>0.5); the reliability CR of the combined factors met the requirement (>0.7). In summary, the scale of this study has good reliability and convergent validity. Therefore, the inventory item set is reasonable (see Figure 2).
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FIGURE 2
 Community level.




3.3. Model test model fit test

In this study, Amos Graphics CLI was used to fit the model of environmental satisfaction and social isolation, as shown in Figure 3 (see Table 3).
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FIGURE 3
 Model fitting.




TABLE 3 Convergent validity test.
[image: Table3]

The specific value of the model fit test is shown in Table 4, and the chi-square/degree of freedom = 1.833 meets the requirement of a value less than 3 (32). The similarity indexes CFI and TLI and the dissimilarity indexes RMSEA and SRMR all meet the requirements of ideal values, which indicates that the model has a good fit with the data (33–35), allowing further study (see Table 5).



TABLE 4 Test of model fit.
[image: Table4]



TABLE 5 Road test results.
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3.4. Research hypothesis testing

The model was tested to determine the relationship between environmental satisfaction and social isolation. The results of the data analysis show that the R2 of the model with environmental satisfaction as the dependent variable is 0.904, the R2 of the model with family isolation as the dependent variable is 0.718, and the R2 of the model with friend isolation as the dependent variable is 0.895. The above indicators meet the standard requirements. This research model has a certain predictive effect on the relationship between environmental satisfaction and social isolation. The final path coefficients and significance level results of this study are shown in Figure 4. The solid line indicates that the hypothesis is true, and the dashed line indicates that the hypothesis is not true.

[image: Figure 4]

FIGURE 4
 Model path coefficient output plot. Combined with Table 4, it can be concluded that community supporting facilities, traffic travel, and environmental facilities can effectively affect community environmental satisfaction. Community environmental satisfaction can also effectively affect friend isolation and family isolation in the community. However, family isolation cannot directly affect friend isolation, and there is no significant causal relationship between them.





4. Discussion


4.1. Impact analysis of community environmental satisfaction

Community environmental facilities (β = 0.869, p < 0.001), transportation (β = 0.084, p < 0.005), and community supporting facilities (β = 0.118, p < 0.005) positively and directly affected environmental satisfaction and together explained 90.4% of the variance in environmental satisfaction (H1, H2, and H3 were confirmed). That is, community environmental facilities, community supporting facilities, and transportation play an important role in the community environmental satisfaction of the older adult.

Environmental facilities scored highly in the community environment satisfaction of the older adult because the older adult are more inclined to walk and enjoy leisure in their community during their daily activities (36). Good traffic continuity and road comfort are conducive to promoting older adult walking and leisure (37), and cleanliness, an active population, and the environment are important factors affecting walking (38). The community environment and facilities can affect the quality of life of the older adult (39). Community facilities are important because older adult people like to walk for entertainment and travel. Therefore, transportation is more concerned with whether department stores, supermarkets, hospitals, and other supporting areas are within walking distance. Transportation scored lowest in community environment satisfaction. This is because most older adult people are not willing to drive or take public transportation, and hitchhiking is the most popular mode of transportation for older adult people (40).

In conclusion, community environmental facilities play a dominant role in the evaluation of the environmental satisfaction of the older adult in the community. Therefore, in future aging designs, priority should be given to the internal green environment, hard decoration, and facilities.



4.2. Associations between environmental satisfaction and social isolation

Environmental satisfaction directly affected friend isolation (β = 0.829, p < 0.001) and family isolation (β = 0.747, p < 0.001). Therefore, the more satisfied the older adult are with the environment, the less social isolation occurs (H4 and H5 are confirmed). Moreover, environmental satisfaction had a greater effect on friend isolation and a slightly smaller effect on family isolation. Among them, although the environment of some industrial communities is poor, most of the community members are factory workers who are familiar with each other. Therefore, family isolation is more significant, but friend isolation is not obvious. There was no social isolation among the cadre leaders. This is because cadre leaders are generally highly educated and better at communicating with their children, neighbors, and friends, so their social network is strong.

Studies have found that most older adult people in China participate in square dance community entertainment activities, which are in high demand (41); through these social activities, they can effectively inhibit social segregation and improve their happiness index (42). However, scholars have also found that the current urban communities leave nearly half of the older adult individuals isolated (43).

Therefore, to prevent the social isolation of older adult individuals, we should first improve the green landscape environment of the community. Second, to meet the needs of older adult community recreational activities, corresponding facilities should be added. Finally, the continuity of community road traffic and road comfort should be optimized to encourage older adult people to travel outdoors.



4.3. Limitations of the study

There are still some shortcomings in this study. First, all participants in this study were older than 60 years old. Due to the great changes in social networks after retirement, the older adult become a high-incidence group for social isolation. Older adult individuals are the most frequent users of community public spaces. However, other age groups may also face social isolation, so to fully explore the relationship between community environmental satisfaction and social isolation, we should consider further related research on other age groups. Second, due to the limitations of the structural equation model, this study studied only the Xi’an area. However, this research method is applicable to any region. Therefore, this research method should be used for future research and analysis in other regions. Finally, this study primarily focuses on the older adult in urban communities. Since the older adult in rural areas of China primarily live in self-built houses, their lifestyles, life behaviors, and social interactions are quite different from those of the older adult in urban communities of China, so a comparative analysis cannot be carried out. Therefore, the follow-up study can focus on the living habits and environment of the older adult in rural areas of China.




5. Conclusions and suggestions

Starting from the community environment, this study is the first to comprehensively construct a structural equation model of the impact of community environmental satisfaction on the social isolation of older adult individuals.

First, there are significant differences in the focus on the older adult’s environmental satisfaction. Environmental facilities have a much higher impact on environmental satisfaction than transportation and supporting facilities, while transportation has the least impact on environmental satisfaction. Second, the relationship between the community environment and the social isolation of the older adult was revealed; that is, environmental satisfaction had a direct positive effect on social isolation, and the effect of environmental satisfaction on friend isolation was more obvious. The results showed that the older adult paid more attention to the environmental facilities of the community, such as greening, sanitation, equipment, and road paving. Most older adult people do not need to go far away, so they do not care much about the convenience of transportation. Older adult people prefer to have complete facilities around the community, including hospitals, supermarkets, and shopping malls. There is no direct effect of family isolation or friend isolation on older adult individuals, but a clean, comfortable, and well-equipped community can effectively decrease social isolation. This study provides a new idea for the prevention of social isolation and provides data support for the design of aging environments in the future.

Based on the results of this study, three suggestions are proposed for the prevention of social isolation and age-appropriate design. A high-quality community environment and landscape should be provided, diversified activity facilities should be improved, road continuity and comfort should be ensured, and outdoor activities and communication should be promoted for the older adult in the community.
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Introduction: The aging population in South Korea, characterized by an increasing number of older adults living alone, has raised concerns about its implications on mental health, specifically social isolation and loneliness that accompanies solitary living arrangements. This study explores the impact of living arrangements on the mental well-being of Korean older adults by focusing on the prevalence of depression and the role of social isolation in the context of evolving family structures and the COVID-19 pandemic.

Methods: This cross-sectional study analyzed the responses of older adults aged 65 years and above (mean: 73.1, SD: 5.1) by using data from the Korea National Health and Nutrition Examination Survey conducted in 2018 and 2020. In total, responses from 3,365 older adults (1,653 in 2018 and 1,712 in 2020) were employed in this research. The participants’ mental health status was assessed using the Patient Health Questionnaire-9, with living arrangements categorized by household size. A zero-inflated Poisson regression analysis was employed to investigate the relationship between living arrangements and depression severity, controlling for demographic, socioeconomic, and psychological factors.

Results: The study found that older adults living with others exhibited a lower depression severity than those living alone. Notably, the severity of depression decreased as the number of household members increased up to a certain threshold. Socio-economic factors, such as income level, marital status, and psychological stress were also identified as significant predictors of depression severity. However, the COVID-19 pandemic did not have a statistically significant impact on depression rates among older adults during the study period.

Conclusion: Living arrangements play a critical role in the mental health of Korean older adults, with solitary living being associated with higher levels of depression. These findings underscore the importance of social support systems and suggest the need for policies and interventions that promote social connectivity and address the challenges of loneliness faced by them. Future research should explore longitudinal and qualitative studies to further understand causal relationships and develop targeted interventions to improve the mental well-being of the aging population.
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1 Introduction

Global increases in life expectancy has resulted in a growing population of older adults, coinciding with evolving family structures that have contributed to smaller family units (1). Consequently, older adults, particularly in industrialized nations, are increasingly residing alone (2–5). The per capita increase in the prevalence of the older adults living alone stems from a combination of ongoing social transformations and the aging demographic (6). This phenomenon has led to negative subjective well-being among older adults (7). Older adults living alone are at an increased risk of experiencing social isolation and loneliness (8). With diminishing family connections, accessing social and emotional support has become more challenging, leading to potential mental health issues (7). Furthermore, cultural shifts and advancements in industrialization and urbanization have disrupted traditional family based support frameworks (9).

Over the years, the landscape of living arrangements in South Korea has witnessed significant transformation (1), with profound implications for the mental health of the country’s aging population. This study examined the impact of these evolving living arrangements on the mental health of older adults, particularly in the context of the Coronavirus (COVID-19) pandemic. With a notable increase in single-person households, especially among older adults, South Korea presents a unique case for understanding the intricate relationship between living conditions and mental health in older adults (10).

Before the pandemic, South Korea had witnessed a surge in the number of single-person households, a trend that extended to older adults. This shift, emblematic of broader societal changes, has raised concerns about the phenomenon of “lonely deaths,” in which older adults living alone pass away unnoticed, a stark manifestation of social isolation (11, 12). Additionally, the poverty rate among older adults in Korea is one of the highest among the OECD countries, compounding the challenges faced by this demographic (13, 14).

According to official figures from Statistics Korea, older adults comprise 15.9% of the total population, and the proportion of older adults living alone among the older population in South Korea is approximately 20% as of 2020 (15). The increasing number of older adults living alone has led to several social problems. Lonely deaths among older adults is increasing due to an increasing number of them living alone (11, 16). The proportion of older adults over 60 among all lonely deaths has increased over the past 5 years to 37.1% in 2017, 42.7% in 2019, and 47.5% in 2021 (17). In addition to lonely deaths, suicide rates among older adults are increasing. As of 2020, the suicide rate among older adults in South Korea was higher than in other age groups, with an approximate rate of 30 suicides per 100,000 between the ages of 40 and 60, but 38.8 in the 70s and 62.6 in the 80s age group, demonstrating an increase of suicidal rate with age (18). In particular, the average suicide rate among older adults in South Korea was 46.6 suicides per 100,000, more than double the OECD average of 17.2, and the highest among OECD countries (18). The suicide rate among older adults was found to be associated with living arrangements, showing that the prevalence of suicidal ideation among older adults living alone is more than twice as compared with those living with others (19).

The COVID-19 pandemic period represented a highly atypical phase, characterized by enforced isolation and heightened stress levels, challenging the normative conditions of social interaction and mental well-being (20–22). Specifically, the need to measure the impact of this period arises from its unprecedented global disruption, which has significantly altered daily life, especially for vulnerable populations such as older adults.

South Korea is an exception in this context. Despite the global struggle, South Korea’s effective management and containment strategies for COVID-19 have been widely recognized, potentially mitigating the severity of isolation impacts compared with other countries (23, 24). This unique scenario makes South Korea an ideal case study for examining the effects of the pandemic on the mental health of older adults in a managed environment.

Understanding these impacts in the South Korean context not only provides insights into the resilience and vulnerabilities of older adults during such crises, but also offers a nuanced understanding of how well-defended communities navigate the challenges posed by global pandemics. This analysis is crucial for tailoring interventions and policies that support the mental health of older adults, not just in times of global health crises, but in any situation that isolates them from their social networks and support systems.

This study explores the nuanced ways in which living arrangements affect the mental health of Korean older adults, both before and in the wake of the COVID-19 pandemic. By examining variables such as social support systems and socio-economic challenges unique to this demographic, this study aims to shed light on the critical issue of mental health among Korean older adults and suggests pathways for policy and community interventions.



2 Materials and methods


2.1 Data source

The datasets used in this study was from the Korea National Health and Nutrition Examination Survey (KNHANES), conducted by the Korea Centers for Disease Control and Prevention, an agency of the South Korean government. The survey participants were chosen through a comprehensive process involving questionnaire surveys and medical examinations. While the number of respondents may exhibit slight variations annually, the 2018 KNHANES employed in this study involved 13,000 individuals across 4,416 households. In the 2020 KNHANES, 14,000 individuals from 4,800 households were surveyed. The survey encompassed individuals aged 1 year and above, covering a broad age range of up to 100 years. The participants were categorized into children, adolescents, and adults. Each group underwent tailored survey inquiries based on their individual characteristics. In the case of adolescents, parents responded on their children’s behalf. The survey content was organized into two modules, with one module consistently applied annually and the other subject to periodic replacement.

The sampling approach used in this study involved area probability sampling with multi-cluster sampling. Under this sampling design, once the survey area was determined, households were chosen through household member verification, facilitated by interviewers. The interviewer, in collaboration with local health and community centers, examined the survey area boundaries and determined the appropriate number of households. In accordance with the designated household count in the survey area, the interviewers further divided the area into zones and selected 25 households from each designated zone. Subsequently, the chosen households underwent a visitation process to confirm essential survey information and collect contact details for scheduling future phone interviews for participation in the survey. Selected households were notified of their participation through the “Notice of Household Selection for the Korea National Health and Nutrition Examination Survey.” This notice, issued by the head of the local government, was distributed 1 month before the survey commenced. A week before the survey initiation, the interviewers proactively reached out to selected households to coordinate a preliminary appointment. This early engagement aimed to facilitate communication between the respondent and interviewer, allowing for a pre-determined mutual arrangement of interview times. Interviewers conducted the interviews using the Computer-Assisted Personal Interviewing (CAPI) method.



2.2 Measures


2.2.1 Mental health

Various tools exist to assess an individual’s mental health, and the Patient Health Questionnaire-9 (PHQ-9) is a commonly employed instrument to gauge mental well-being, including depressive symptoms (25, 26). The PHQ-9, a nine-item scale crafted by Spitzer, Kroenke and Williams evaluates mental health conditions. The PHQ-9 scale includes the following question: “Over the last 2 weeks, how often have you been bothered by any of the following problems?” The items listed are: (1) Little interest or pleasure in doing things, (2) Feeling down, depressed, or hopeless, (3) Trouble falling or staying asleep, or sleeping too much, (4) Feeling tired or having little energy, (5) Poor appetite or overeating, (6) Feeling bad about yourself—or that you are a failure or have let yourself or your family down, (7) Trouble concentrating on things, such as reading the newspaper or watching television, (8) Moving or speaking so slowly that other people could have noticed? Or the opposite—being so fidgety or restless that you have been moving around a lot more than usual, and (9) Thoughts that you would be better off dead or of hurting yourself in some way. Each item is rated on a four-point scale, ranging from 0 (“Not at all”) to 3 (“Nearly every day”).

In this study, we used the Korean-translated version of the PHQ-9 scale, as used in the KNHNES, to assess mental health. The original PHQ-9 and its Korean translation have demonstrated validity and reliability within the medical community (27). In this study, the Cronbach’s alpha coefficient for the scale was 0.80 for both samples, attesting to its reliability. Furthermore, we conducted confirmatory factor analysis (CFA) to ascertain the scale’s validity, revealing significant findings ([image: image]=858.12, p < 0.001; CFI = 0.97; TLI = 0.95; RMSEA = 0.06; SRMR = 0.03). Following prior studies, we consolidated the nine items into a single variable in the statistical models owing to their adequate reliability and validity.



2.2.2 Living arrangement

Living arrangement is the main independent variables affecting the mental health of older adults. This was measured by the number of household members. The response category for this survey item ranged from single to eight or more. As households with five or more people are relatively rare, this study recoded four household categories ranging from single to four or more people, creating dummy variables in the statistical models.



2.2.3 Covariate

Statistical models using nonexperimental observational data are indispensable to account for variables that can impact the outcome variable. In this study, we incorporated an array of covariates into the statistical models to account for their potential influences on the mental health of older adults. Demographic, socioeconomic, and subjective stress variables were used as covariates in the statistical models. Regarding demographic variables, gender served as a fundamental control variable, as men and women may experience varying levels of mental health. Age is another crucial control variable, as we anticipated variations in mental health conditions based on age, despite focusing on older adults aged 65 years and above. For socioeconomic variables, marital status was treated as a dichotomous variable: married or unmarried. Household income was also considered an important control variable and was categorized into five brackets ranging from 1 (lowest) to 5 (highest). Education level was measured on a four-point scale ranging from less than 6 years (indicating no formal education) to graduate level (+13). Current employment status was dichotomously measured as “employed” or “unemployed.” Household ownership was categorized as either owner or non-owner. As for the current psychological status, which potentially influences mental health, we controlled for subjective stress levels, which ranged from 1(almost never) to 4(feels very stressed). Finally, a year variable was added to account for the impact of COVID-19, with 2018 representing the period before and 2020 representing the period during COVID-19.




2.3 Statistical analyses

To conduct our analysis, we focused on a specific subset of our data consisting of older adults aged 65 years and above. This subset was extracted from a larger dataset, which enabled us to concentrate on this demographic group. We used a statistical technique known as Zero-inflated Poisson Regression Analysis to investigate the factors influencing the mental health of older adults. Poisson regression models are commonly used when analyzing count data, where the outcomes are represented by nonnegative integer values. In our case, we were interested in understanding mental health outcomes, which often involve counts of symptoms or indicators. However, standard Poisson regression may not adequately handle datasets with an excess of zero counts, which is common in mental health studies where many individuals may not exhibit any symptoms. To address this issue, we employed a specialized form of Poisson regression, known as the Zero-inflated Poisson Regression. This technique was specifically designed to handle datasets with excess zero counts such as those encountered in our study.

As shown in Figure 1, the distribution of mental health scores (measured using the PHQ-9) for respondents in 2018 and 2020 was not normal. Instead, it exhibited a highly skewed distribution with a preponderance of values clustered toward the lower end, resembling a Poisson distribution with excess zeros. This phenomenon is indicative of overdispersion, in which the variance of the data exceeds what would be expected under a standard Poisson distribution. We evaluated two possible models: the standard Poisson model and the Zero-inflated Poisson (ZIP) model. To determine the most suitable model, we conducted the Vuong test, which is utilized for comparing non-nested models (28, 29). Based on the Z-statistics (0.15, 0.01) from the Vuong test for models incorporating only main effects and those including both main and interaction effects, we were unable to reject the null hypothesis at the level of 0.05 that the standard Poisson model and the ZIP model fits the data equally well. Despite the possibility of choosing either model, we ultimately selected the ZIP model due to additional criteria such as the Akaike Information Criterion (AIC) and the Bayesian Information Criterion (BIC). The AIC and BIC indices were lower for the ZIP model compared to the standard Poisson model, indicating a better fit (see Supplementary Appendix). All statistical analyses were conducted using the SAS 9.4 software.

[image: Figure 1]

FIGURE 1
 Distribution of scores of sums of PHQ-9 scales in 2018 and 2020.





3 Results


3.1 Sample characteristics

Table 1 outlines the sample characteristics of the two-time-point data used in our study. In the 2018 dataset, females comprise 57.65% of the sample, whereas males represent 42.35%. The age distribution indicates a concentration in the 65–74 age range, with 30.55% aged 65–69 and 50.51% aged 70–74. Households predominantly consist of two members (51.02%), followed by single-member households (23.81%). Marital status indicates a vast majority (99.09%) of married individuals. Educational attainment varies, with a significant proportion having no formal education (56.84%), while employment status indicates that 66.57% are unemployed. Income distribution skews toward lower categories, with 39.87% falling into the lowest-income bracket. For home ownership, the majority (73.71%) own their homes. Although there is a slight variation, the distribution of the 2019 sample conforms to this pattern.



TABLE 1 Sample characteristics.
[image: Table1]



3.2 Mental health disparity across factors

Table 2 shows the disparities in mental health, as measured by the PHQ-9 scale instrument, across various demographic and socio-economic factors. Gender exhibits a significant difference, with females reporting a higher mean score (2.73), compared to males (1.68), indicating potentially poorer mental health among females (p < 0.001). Age does not show a consistent pattern, with slight variations across age categories, but these are not statistically significant differences. The number of household members presents a notable disparity in mental health scores. Individuals living in households with a single-member report the highest mean score (3.07), indicating that potentially poorer mental health compared to older adults in households with two or more members (p < 0.001). Older adults who are not married report significantly higher mean scores (4.62) compared to married ones (2.25), suggesting that marital status may influence mental health outcomes. Similarly, those with no formal education report higher mean score (2.70) compared to those with higher levels of education (p < 0.001).



TABLE 2 Mental health (PHQ-9) disparity across factors.
[image: Table2]

Furthermore, employment status and household income category also demonstrate significant differences, with employed individuals and those in higher income categories reporting lower mean scores (p < 0.001) as compared with those who are unemployed and belong to lower income categories. House ownership is also associated with mental health disparities, with homeowners reporting lower mean scores (2.04) than non-homeowners (2.93). Finally, the year factor indicates no significant difference in mental health scores between 2018 (before COVID-19) and 2020 (during COVID-19), suggesting that while the pandemic may have influenced overall mental health trends, it did not manifest a significant difference within this specific age population. The proportion of the low-educated females living alone without ownership was found to be 7.8 percent in 2018 and 5.5 percent in 2020.



3.3 Effects of living arrangements and covariates on mental health

Table 3 presents the results of the Zero-inflated Poisson Regression analysis that examined the association between various factors and depression severity. Model 1 demonstrates that older adults living in larger households exhibited lower rates of depression than those living alone. Specifically, older adults residing in two-person households have an incidence rate ratio (IRR) of 0.85 (95% CI: 0.75–0.90), indicating a 15% reduction in depression severity. Similarly, older adults in three-person households show a greater reduction (IRR: 0.81; 95% CI: 0.73–0.89), while those in households of four or more persons have a modest reduction (IRR: 0.87; 95% CI: 0.78–0.90).



TABLE 3 Predictors of depression severity: incidence rate ratios from a Poisson regression model.
[image: Table3]

We hypothesized that the level of depression severity among older adults would be higher in the era of COVID-19 than the period before it; however, our study did not find a significant change in depression severity in the year 2020, marked by the COVID-19 pandemic, compared to the reference year of 2018 (IRR: 0.98; 95% CI: 0.93–1.04), suggesting that the pandemic’s onset did not have a uniform impact on depression rates across the study population.

For gender, females exhibit a slightly higher depression severity (IRR: 1.06; 95% CI: 1.01–1.13) compared to males. Participants aged 75–79 show a slight increase in depression severity (IRR: 1.08; 95% CI: 0.98–1.16), but it did not show statistical significance. Other age groups did not show significant differences from the 65–69 reference group. For income levels, compared to the middle income group, the lowest income group is more likely to experience depression severity (IRR: 1.11; 95% CI: 1.02. 1.22). Married individuals and those with higher household income, higher levels of education, employment, and house ownership are associated with lower depression severity, highlighting the protective effects of socio-economic stability and social support.

Notably, older adults reporting higher levels of stress reveal significantly increased depression severity, with those feeling very stressed showing nearly three times the severity (IRR: 2.67; 95% CI: 2.40–2.96) compared to those who almost never feel stressed.

To test our hypothesis that older adults living alone are more likely to experience increased depression severity during the pandemic compared to those living with family members, we included the year as a moderating variable in Model 2. Model 2 reveals that the three interaction effects of year and living arrangement on mental illness is not statistically significant. This suggests that the impact of living arrangements on mental health remains consistent, regardless of the COVID-19 period.

One of the strengths of ZIP model is that it allows us to analyze the likelihood of having excess zeros (or a PHQ-9 score of zero) for depressive symptom. Although this analytical property is not our main interest, we have additionally provided these analytical results. Table 4 presents the results of a logistic regression model from the ZIP model, focusing on the probability of an excess zero in PHQ-9 depression scores. The analysis indicates that all living arrangement categories, compared to the single household reference group, do not have significant effects on the likelihood of an excess of zero. Gender is found to be a significant predictor, with females showing lower log-odds of an excess zero outcome compare to males (B: −0.39, p < 0.001). Advancing age is associated with a higher likelihood of an excess zero, particularity evident in the 70–74 ae bracket (B:0.29, p < 0.01). Socioeconomic factors such as lower household income categories exhibit lower log-odds of an excess zero (B:-0.30 for the lowest income and − 0.36 for low income, p < 0.05), suggesting a possible greater acknowledgment of depressive symptoms among economically disadvantaged groups. Higher education beyond 13 years also correlates with a higher likelihood of an excess zero (B: 0.35, p < 0.05), as does being employed (B: 0.25, p < 0.01). Stress levels markedly affect the likelihood, with those feeling stressed or very stressed showing significantly lower log-odds of an excess zero (B: −1.78 and − 1.5, p < 0.001), emphasizing the influence of perceived stress on the non-reporting of depressive symptoms. These results consistent in Model 2, which contained the interaction effect, indicating that the COVID-19 variable had no effect.



TABLE 4 Zero-inflated logistic regression model: predicting non-depressive responses in PHQ-9.
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4 Discussion and implication


4.1 Discussion

Our study investigated the impact of living arrangements on the mental health of older adults, with a particular focus on the severity of depression among older adults in South Korea. We found compelling evidence that older adults living with others experienced lower depression severity than those living alone. Furthermore, we identified a notable trend wherein the incidence of depression severity decreased as the number of household members increased: older adults living with one person fare better than those living alone, those with two family members fare better than those with one, and those with three or more members did not exhibit further improvement compared with those with two or more members. The result indicates several factors inherent in living with others, such as increased social interaction, emotional support, and a sense of belonging collectively act to buffer against the negative mental health impacts of loneliness and social isolation. These findings underscore the significance of living arrangements in influencing the mental health of older adults, which aligns with prior studies conducted across diverse national contexts (7, 30, 31).

From a theoretical standpoint, this study posits that the relationship between household environment and mental health is mediated by loneliness stemming from social isolation. While existing studies have predominantly focused on the impact of loneliness on mental health outcomes such as depression (32–34), our study offers a novel perspective by examining the household environment as a precursor to loneliness, which affects the mental well-being of older adults (35–37). Recent studies highlights the role of social support from household members in moderating the effects of loneliness on depression. These findings suggest that the nature of household dynamics directly correlates with the mental well-being of older adults, emphasizing the necessity of a supportive home environment (38, 39). We hypothesized that loneliness is not an inherent characteristic of older adults, but rather a consequence of their environment, with the household context playing a pivotal role. Older adults living alone are susceptible to social isolation and receive limited social and emotional support compared with those residing with family members, which can exacerbate feelings of loneliness and contribute to mental health decline (7).

Older adults who reside alone often experience compromised physical health, primarily due to limited access to healthcare without assistance. However, the correlation between older adults living alone and the experience of loneliness is a pressing concern, which subsequently contributes to a decline in their mental well-being (40, 41). Research indicates that loneliness primarily stems from social isolation characterized by a lack of meaningful social relationships (42). Consequently, the solitary living arrangements of older adults can foster an environment of social isolation, exacerbating feelings of loneliness, and thereby negatively impacting mental health. Studies have consistently identified loneliness as a significant factor that contributes to depressive symptoms in older adults (43, 44). The absence of daily social interactions and the lack of emotional and practical support mechanisms within the household can lead to heightened feelings of loneliness, thereby increasing the risk of depressive symptoms. The increased contact frequency with family and frequent participation in social activities, such as attending adult daycare centers, were associated with reduced loneliness among older adults (45). The importance of family social support in reducing loneliness levels among the older adult suggests that interventions designed to enhance social support systems could help mitigate loneliness and its detrimental effects on mental health (46).

While living alone has become increasingly prevalent in contemporary society, it is imperative to recognize the substantial economic costs associated with loneliness resulting from social isolation in many countries (47). Moreover, mental illness not only incurs an economic burden, but also poses significant social costs, including severe outcomes such as suicide, which warrant serious attention. It is essential to acknowledge that, while living alone may offer convenience and independence to younger generations, it represents a potentially hazardous social environment for older adults, posing risks to their mental and physical health.



4.2 Implications

South Korea is a high-risk society, with a high number of suicides among older adults. Given that the relationship between mental illnesses such as depressive symptoms and suicide (or suicidal ideation) is straightforward (48), depression due to loneliness may be one of the leading causes of suicide among older adults in South Korea. Our findings have several policy implications.

First, there is a pressing need to revamp the support programs for older adults living alone. Currently, South Korea offers various services for solitary older adults, such as safety verification, life skills education, and in-home assistance (49). However, this study indicates that older adults living with others tend to experience lower levels of depression. This underscores the importance of promoting co-living arrangements through policies and programs tailored to facilitate shared living among older adults, thereby mitigating loneliness and enhancing their mental well-being. Given the increased vulnerability of older adults living alone to social isolation and loneliness, it is imperative that these initiatives target this demographic. Additionally, housing policies should be re-evaluated to prioritize social connectedness and overall well-being, potentially exploring alternative housing options such as co-housing communities or age-friendly developments.

For example, the Naturally Occurring Retirement Community (NORC) program serves as a relevant model (50–53). Furthermore, NORCs residential communities for older adults fosters companionship and support among residents along with opportunities for collective activities and collaboration on common goals. Implementing similar collective residential programs for older adults living alone could effectively reduce social isolation and mitigate the mental health outcomes stemming from loneliness.

Second, our observation of reduced depression severity with increased household size up to a certain threshold underscores the potential benefits of larger households. Living with family members or others offers older adults both companionship and essential practical and emotional support, including assistance with health care needs which can be challenging for those living alone. This support system within the household helps alleviate loneliness and can significantly lessen the severity of depression (38, 39, 45). Policies encouraging multigenerational living arrangements or support systems for older adults cohabiting with family members can contribute to improved mental health outcomes. South Korea is typically categorized as a collectivistic culture (54). The country has changed from a large family system with multiple generations living together centered on the patriarch to a nuclear family system with increased individualism, leading to an increase in single-person households. It is important to emphasize the importance of family support and care for older adults.

Finally, it is crucial to acknowledge the socio-economic costs associated with loneliness and mental illness among older adults. Policies addressing social isolation not only enhance individual well-being but also alleviate economic burdens and prevent severe outcomes such as suicide. Given the correlation between living alone and social isolation among older adults, proactive measures are required to prevent and mitigate social isolation. This may entail community-based interventions, leveraging technology for social connections and fostering intergenerational interactions.




5 Conclusion

Our study provides compelling evidence that living arrangements significantly affect the mental health of Korean older adults, with social isolation and loneliness playing a critical role in the severity of depression. These findings highlight the protective effects of cohabitation and underscore the mental health risks associated with living alone, particularly in the context of South Korea’s rapidly aging population and the unique challenges posed by the COVID-19 pandemic. These insights are crucial for informing public health policies and interventions aimed at mitigating loneliness among older adults and improving their overall mental well-being.

However, this study had several limitations. The cross-sectional nature of the data limits our ability to infer causality between living arrangements and mental health outcomes. Additionally, the reliance on self-reported measures to assess mental health status introduces potential biases that could affect the accuracy of the findings. Furthermore, the study’s focus on South Korean older adults may limit the generalizability of the results to other cultural or geographical contexts, where different social dynamics may influence the relationship between living arrangements and mental health in various ways.

Future research should address these limitations by employing a longitudinal study design to better understand the causal relationships between living arrangements and mental health over time. Qualitative studies could also provide deeper insights into the experiences of social isolation and loneliness among older adults, offering a more nuanced understanding of how these factors affect mental well-being. Comparative studies across different cultural and geographical contexts could explore the universality of the findings and identify specific cultural or policy interventions that effectively address the challenges faced by older adults globally. Intervention studies are needed to test the effectiveness of strategies aimed at reducing loneliness and improving mental health among older adults living alone, including community-based programs, technology-driven social connectivity solutions, and housing policies promoting co-living arrangements.

Building on the findings of this study and addressing its limitations, future research can contribute to the development of more comprehensive and effective interventions to support the mental health of older adults. This is especially pertinent as societies worldwide grapple with the challenges of aging demographics and their implications for individual well-being, social cohesion, and public health infrastructure.
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The COVID-19 pandemic has brought unprecedented challenges to the wellbeing of the older adults worldwide. Both social isolation and loneliness are associated with decreased subjective wellbeing, but it is uncertain whether their effects are independent or if loneliness represents the affective pathway through which social isolation impairs subjective wellbeing. We therefore assessed the extent to which the association between social isolation and subjective wellbeing is mediated by loneliness. We utilized data from the 2020 China Family Panel Studies (CFPS) and focused on a sample of 3,821 individuals aged 60 and above as the participants for our study. The results revealed a significant negative association between social isolation and subjective wellbeing among the older adults during the COVID-19 pandemic. Furthermore, loneliness was found to mediate this relationship, indicating that social isolation led to increased feelings of loneliness, which in turn negatively impacted subjective wellbeing. These findings highlight the detrimental effects of social isolation and loneliness on the wellbeing of the older adults in China during the pandemic. The implications of these results emphasize the need for interventions and support systems that address social isolation and loneliness among the older adults, promoting their wellbeing and overall mental health during challenging times such as the COVID-19 pandemic.
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1 Introduction

The outbreak of the COVID-19 pandemic has compelled the Chinese government to implement a series of measures aimed at curtailing the spread of the virus. These measures include the imposition of strict social distancing policies to reduce interactions between people. In January 2020, Wuhan, Hubei Province, for the first time in China, imposed a variety of lockdown measures, including the closure of non-essential businesses and public transportation and restrictions on the movement of individuals (1). This was followed by a city-wide lockdown in many provinces and cities, where residents’ events were cancelled and gatherings were discouraged. However, these policies have posed significant challenges for the older adults in terms of their ability to engage in face-to-face communication with family and friends, leading to profound feelings of loneliness and depression (2, 3). Previous studies have demonstrated that social distancing policies increase loneliness among the older adults (4). Prolonged loneliness may lead to depression and a decrease in subjective wellbeing (5). In addition, in China that the rate of older than 65 years with COVID-19 infection was 15.1%, which was significantly higher than that of the younger group (6), and the risk of death in this age group was reported to be 23 times higher than those under 65 (7). When older people perceive these risks, they can trigger psychological problems such as fear (8). These psychological problems not only affect people’s mental health, but may also affect their life satisfaction and wellbeing (9–11).

Social isolation is recognized as a risk factor for poor health and diminished wellbeing (12–14). A recent report also listed social isolation in late life as one of the key modifiable risk factors for dementia (15). Some argue that the health risks associated with isolation and loneliness are comparable to the well-established detrimental effects of smoking and obesity. In old age, social isolation and loneliness pose significant challenges due to reduced economic and social resources, as well as functional limitations. Furthermore, the COVID-19 pandemic has underscored social isolation as a potential risk factor that may exacerbate psychological distress (16). Previous studies have indicated that the pandemic reduces the subjective wellbeing among the older adults due to their inability to participate in social activities and maintain a normal daily routine as a result of isolation policies (17–19). The older adults are a particularly vulnerable group during the pandemic due to age-related changes and health conditions, making them more susceptible to disease and psychological stress (20). Consequently, social distancing policies during the pandemic have imposed greater challenges and pressures on the health and wellbeing of the older adults.

Loneliness is a prevalent experience among older adults, often attributed to age-related changes and shifts in social roles (21). Extensive literature highlights the significant correlation between loneliness and psychological wellbeing among older adults (5, 22, 23). The implementation of social distancing policies during the COVID-19 pandemic has had profound impacts on the social relationships and activities of older adults, potentially exacerbating their feelings of loneliness (2, 24). Furthermore, this can result in a decrease in the subjective sense of wellbeing among older adults (17). Recent research conducted in China has indicated that more than 20% of older adults frequently experience feelings of loneliness, with females, low-income individuals, and rural residents being particularly vulnerable (25, 26). The social distancing measures and travel restrictions implemented during the pandemic have hindered older adults’ connections with their families and society, intensifying their feelings of loneliness (3). Moreover, the mental health of older adults, especially those facing adverse living conditions, has been negatively affected during the pandemic (27). Research suggests that supporting older adults through social support, hobbies, and positive emotions is a viable strategy for alleviating their feelings of loneliness and improving subjective wellbeing (28–30).

Loneliness is commonly defined by researchers as the subjective perception of feeling socially isolated, while social isolation refers to the objective state of being physically separated from others (31). Both social isolation and loneliness have consistently been linked to negative psychological outcomes, such as depression (32, 33), and a reduction in subjective wellbeing (34–36). An essential scientific inquiry arises regarding the nature of the relationship between social isolation and loneliness, and their respective impacts on subjective wellbeing. It is crucial to determine whether loneliness, with its associated biological factors, acts as a mechanism through which social isolation affects subjective wellbeing, or if social isolation and loneliness are distinct processes that independently contribute to subjective wellbeing. Resolving this question is of great significance as it can help identify effective strategies for intervention and support tailored to the needs of older individuals. Therefore, the aim of our study was to investigate the associations between social isolation, loneliness, and subjective wellbeing in a nationally representative sample of older adults, while also examining the extent to which loneliness mediates the relationship between social isolation and subjective wellbeing.

Subjective wellbeing refers to an individual’s overall evaluation of their life based on personal criteria, providing a comprehensive and relatively stable perspective that serves as a psychological indicator of life quality (37). It encompasses a holistic subjective assessment that includes the pleasurable experiences of the body and mind, emotional wellbeing, and life satisfaction. In this study, subjective wellbeing was assessed using two indicators: life satisfaction and personal wellbeing, which takes into account considerations of future security, personal relationships, and the impact of positive events (38). The conceptualization of subjective wellbeing by Diener et al. (38) highlights the significance of including life satisfaction as a key component. Additionally, Cummins et al. (39) proposed the Theory of Subjective Wellbeing Homeostasis, which suggests that subjective wellbeing comprises various dimensions, such as satisfaction with the standard of living, future security, personal relationships, the impact of positive or negative events, and health. Therefore, this study measured subjective wellbeing through assessments of life satisfaction, confidence in the future, interpersonal relationships, and experiences of happiness (40). Given the outbreak of the COVID-19 pandemic, it is expected that older adults would face increased social isolation and loneliness. Consequently, we hypothesized that heightened social isolation and loneliness would be associated with reduced subjective wellbeing during the COVID-19 pandemic.

Hence, the aim of this study is to examine the impact of social isolation during the pandemic on the subjective wellbeing of older adults. Furthermore, we will examine the mediating effect of loneliness on the association between social isolation and subjective wellbeing. This investigation aims to offer valuable insights into the underlying mechanisms that drive the relationship between social isolation, loneliness and subjective wellbeing in older adults during the COVID-19 pandemic. Ultimately, the findings of this study aim to inform the development of targeted interventions to promote wellbeing among old adults.



2 Materials and methods


2.1 Data and study population

We utilized data from the China Family Panel Studies (CFPS), a comprehensive nationwide social survey jointly conducted by the Institute of Social Science Survey at Peking University and the Survey Research Center at the University of Michigan (41). The sample of CFPS covered 25 provinces (excluding Hong Kong, Macao, Taiwan, Xinjiang, Tibet, Qinghai, Inner Mongolia, Ningxia, and Hainan), representing 94.5% of the total population in Mainland China. Our analysis focused on the CFPS data from 2020, which were the most recently available. The survey was conducted from July 2020 to the end of that year, when the epidemic in China had been effectively prevented and controlled, with fewer new cases and the prevention and control of the epidemic entering a normalized phase (42). At the same time, in order to avoid the increased risk of epidemic transmission, the Chinese government has urged residents to reduce unnecessary outings and avoid large gatherings. Therefore, the 2020 Survey mainly used telephone interviews. If the respondent requests a face-to-face interview, the interviewer will conduct the face-to-face interview according to local public health policy requirements. The study received approval from the Peking University Biomedical Ethics Committee (IRB00001052-14010), and we included participants aged 60 years and above in our sample. Out of the initial 28,590 survey participants in 2020, individuals below the age of 60 (n = 14,252) and those with incomplete information (n = 10,516) were excluded, resulting in a final analytical sample of 3,821 eligible participants.



2.2 Measurements


2.2.1 Subjective wellbeing

We assessed the participants’ subjective wellbeing, encompassing aspects such as life satisfaction, future confidence, interpersonal relationships, and experience of happiness. To measure these constructs, we selected four items: “satisfaction with your life” (rated on a scale of 1–5), “confidence in your future” (rated on a scale of 1–5), “the quality of your relationships” (rated on a scale of 0–10), and “how happy are you” (rated on a scale of 0–10). To ensure a more accurate reflection of subjective wellbeing, we adjusted the scores by transforming 0 points into 1 point for “the quality of your relationships” and “how happy are you,” and applied a two-fold weighting to the scores of “satisfaction with your life” and “confidence in your future” (40).



2.2.2 Social isolation

The index of social isolation was generated by assigning one point if participants were not married (never married, separated, divorced, widowed), living alone, having less than weekly contact (including face-to-face, telephone, or e-mail) with their children, living in the rural rather than an urban area, and not using internet (14, 43). Scores ranged from 0 to 5, with higher scores indicating greater social isolation. Given the constraints on social activities imposed by social distancing policies during the pandemic, this study incorporates internet usage, which is less affected by these policies, as a measure of social isolation (44).



2.2.3 Loneliness

In this study, we examine the construct of loneliness as the mediated variable. Loneliness is measured by assessing participants’ self-reported frequency of experiencing loneliness within a week. To operationalize this, we employ a 4-point ordinal scale response option, ranging from 1 (less than a day) to 4 (5 days or more). Higher scores on this scale indicate higher levels of loneliness (45).



2.2.4 Covariates

In our study, we included several covariates that have been identified as having associations with subjective wellbeing among older adults. These covariates encompassed gender, age, educational level, socioeconomic status (SES), pension, chronic disease and subjective health (40, 46). SES was assessed using two items: “What is your personal income?” (SES-economy) and “What is your social status?” (SES-society). Respondents rated these items on a 5-point scale, ranging from 1 (very low) to 5 (very high).




2.3 Data analysis

The primary objective of this study is to explore the influence of social isolation on subjective wellbeing among the older adults in China during the COVID-19 pandemic. Moreover, we seek to examine whether loneliness mediates the relationship between social isolation and subjective wellbeing. The statistical analysis was conducted using STATA 17 software, employing regression models to examine the associations between social isolation, loneliness, and subjective wellbeing. Additionally, pathway analysis was utilized to assess the mediating role of loneliness (Figure 1).

[image: Figure 1]

FIGURE 1
 Research model.





3 Results


3.1 Characteristics of the study population

Table 1 displays the demographic characteristics of the study sample. The sample comprised 2,024 males (52.97%) and 1,797 females (47.03%), with an average age of 67.88 years. The age range of participants in this study was 60–93 years old. Education levels varied, with the majority of participants reporting no formal education (44.18%), followed by primary education (23.13%), junior high school education (19.79%), and high school education or above (12.90%). A significant proportion of participants reported receiving a pension (68.86%). Furthermore, a considerable number of participants reported having a chronic disease (68.86%). The average economic status was 3.21 (range 1–5), and the average social status was 3.52 (range 1–5). The findings indicate that the majority of individuals perceived their socioeconomic status to be above average. Participants had an average subjective health rating of 2.66 (range 1–5). The results suggest that a significant proportion of older adults perceive their health status to be within the average range. Regarding the descriptive statistics, the mean score for subjective wellbeing is 8.20, indicating a relatively high level of wellbeing on average. Social isolation has a mean score of 2.42, indicating a moderate level of social isolation. Loneliness has a mean score of 1.52, suggesting a relatively low level of loneliness on average.



TABLE 1 Characteristics of the study population (N = 3,821).
[image: Table1]



3.2 Correlation of the main variables

Table 2 presents the correlation coefficients and descriptive statistics for subjective wellbeing, social isolation, and loneliness. In terms of correlations, subjective wellbeing demonstrates a weak negative correlation with social isolation −0.084 (p < 0.001) and a moderate negative correlation with loneliness −0.191 (p < 0.001). These findings suggest that higher levels of social isolation and loneliness are associated with lower subjective wellbeing. In addition, the correlation coefficient of 0.196 (p < 0.001) between social isolation and loneliness indicates a positive relationship between social isolation and loneliness. This suggests that further analysis can be conducted.



TABLE 2 Correlation and characteristics of the main variables.
[image: Table2]



3.3 Mediation model

Table 3 showed the model fit indices for the collected values and the recommended values among older adult model. In terms of model fit, the χ2 value is 105.895 (p < 0.001), indicating a significant discrepancy between the observed and expected covariance matrices. The root mean square error of approximation (RMSEA) is 0.050, which falls below the recommended threshold of 0.08, suggesting an acceptable fit. The standardized root mean square residual (SRMR) is 0.021, below the recommended threshold of 0.05, indicating a good fit. The comparative fit index (CFI) is 0.927, which is above the recommended threshold of 0.9, indicating a satisfactory fit. Furthermore, the p-value for the probability close (pclose) statistic is 0.473, which is above the recommended threshold of 0.05, indicating a good fit between the observed data and the hypothesized model. Overall, based on the recommended values for the model fit indices, the collected values indicate a reasonably good fit between the proposed model and the observed data.



TABLE 3 Model fit among older adult model.
[image: Table3]

Table 4 showed the mediation model among older adults, which revealed a mediation role of loneliness in the relationship between social isolation and subjective wellbeing. Model controlled for gender, age, education, economic status, social status, pension, chronic disease and subjective health. The mediating effects of loneliness were − 0.040 (p < 0.001), and the mediating effects accounted for 26.5% of the total effects. Both the direct effects and the indirect effects were significant. Figure 2 depicts the mediation model of loneliness between social isolation and subjective wellbeing. In our investigation of the influence of social isolation and loneliness on subjective wellbeing, we observed that loneliness (β = −0.238, p < 0.001) exerted a greater impact on subjective wellbeing when compared to social isolation (β = −0.111, p < 0.001).



TABLE 4 Subjective wellbeing with social isolation mediated via loneliness among older adults.
[image: Table4]
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FIGURE 2
 Mediating effect of loneliness among older adults.



3.3.1 Comparative analysis of middle-aged and older adults

In addition to the primary analysis focused on older adults aged 60 and above, a comparative analysis was conducted to examine the impact of social isolation and loneliness on cognitive function among middle-aged adults. We selected 7,252 middle-aged individuals, aged 40–60 years, from the CFPS dataset as the subjects for comparative analysis. The same path analysis model was applied to both age cohorts, allowing for a direct comparison of the effects across these two age groups.

Table 5 showed the model fit indices for the collected values and the recommended values among middle-aged adult model. In terms of model fit, the χ2 value is 98.798 (p < 0.001), indicating a significant discrepancy between the observed and expected covariance matrices. The root mean square error of approximation (RMSEA) is 0.037, which falls below the recommended threshold of 0.08, suggesting an acceptable fit. The standardized root mean square residual (SRMR) is 0.015, below the recommended threshold of 0.05, indicating a good fit. The comparative fit index (CFI) is 0.962, which is above the recommended threshold of 0.90, indicating a satisfactory fit. Furthermore, the p-value for the probability close (pclose) statistic is 0.557, which is above the recommended threshold of 0.05, indicating a good fit between the observed data and the hypothesized model. Overall, based on the recommended values for the model fit indices, the collected values indicate a reasonably good fit between the proposed model and the observed data.



TABLE 5 Model fit among middle-aged adult model.
[image: Table5]

Table 6 showed the mediation model among middle-aged adults, which revealed a mediation role of loneliness in the relationship between social isolation and subjective wellbeing. Model controlled for gender, age, education, economic status, social status, pension, chronic disease and subjective health. The mediating effects of loneliness among middle-aged adults were −0.021 (p < 0.001), and the mediating effects accounted for 15.0% of the total effects. Both the direct effects and the indirect effects were significant. Figure 3 depicts the mediation model of loneliness between social isolation and subjective wellbeing. The comparative analysis results between Table 4 (older adults) and Table 6 (middle-aged adults) indicate that the effects of social isolation and loneliness are also significant in the middle-aged group, but they are more pronounced in the older adults. Specifically, the total effect of social isolation and loneliness in the mediation analysis is greater in the older adults’ model (−0.151) compared to the middle-aged model (−0.140). Additionally, the proportion of the mediation effect in the older adults model (26.5%) is also larger than that in the middle-aged model (15%).



TABLE 6 Subjective wellbeing with social isolation mediated via loneliness among middle-aged adults.
[image: Table6]
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FIGURE 3
 Mediating effect of loneliness among middle-aged adults.


Table 7 presents the specific results of the comparative analysis between middle-aged and older adults. In the older adults’ Model 1, we regressed subjective wellbeing onto social isolation without including loneliness. In Model 3, we incorporated the effect of loneliness, resulting in a decrease in the β value from −0.141 to −0.111, a reduction of 0.030. Similarly, in the middle-aged adults’ Model 4, we regressed subjective wellbeing onto social isolation without including loneliness, and in Model 6, we added loneliness. This inclusion led to a decrease in the β value from −0.145 to −0.119, a reduction of 0.026. Using a three-step method, the change in β values further substantiates the mediating role of loneliness in both middle-aged and older adult groups.



TABLE 7 Comparative analysis results between middle-aged and older adults.
[image: Table7]





4 Discussion

This study aimed to examine the impact of social isolation on subjective wellbeing among the older adults in China during the COVID-19 pandemic, with a focus on the mediating role of loneliness. Although social isolation and loneliness are detrimental to subjective wellbeing across the mid to late adulthood, older adults are particularly vulnerable. The findings shed light on the psychological consequences of social isolation and loneliness during a period of crisis and provide insights into potential interventions to improve the wellbeing of older adults in similar circumstances.

The findings of our study validate and expand upon previous research, which demonstrates a significant negative association between social isolation and subjective wellbeing among the older adults in China during the COVID-19 pandemic. These results are consistent with existing literature, including studies by Chappell & Badger (47) and Clair et al. (48), which consistently highlight the detrimental effects of social isolation on mental health and wellbeing, particularly in older adults. The implementation of strict physical distancing measures and restrictions on social interactions during the pandemic has greatly limited opportunities for social engagement and support, resulting in increased levels of loneliness and subsequent declines in subjective wellbeing among the older adults. Moreover, our study contributes to the understanding of the underlying mechanisms linking social isolation and subjective wellbeing by identifying loneliness as a significant mediating factor. Extensive research, such as the work of Okruszek et al. (49) and Lorber et al. (50), consistently links loneliness to various negative mental health outcomes, including an elevated risk of depression, anxiety, and diminished life satisfaction. The COVID-19 pandemic has intensified feelings of loneliness among the older adults due to the disruption of their social networks, limited access to social activities, and heightened fear of infection. In addition, the database was collected from a relatively healthy population, especially vulnerable subgroups, such as the very older adult and patients with chronic or severe diseases, who may experience more feelings of loneliness and distress when deprived of personal social contacts (51). Our findings highlight the critical importance of addressing loneliness as a key factor in promoting subjective wellbeing among the older adults during periods of social isolation.

The identification of loneliness as a mediator suggests potential pathways through which social isolation impacts subjective wellbeing. The absence of social interaction and meaningful connections may contribute to heightened feelings of loneliness, which, in turn, can lead to a decline in subjective wellbeing. Therefore, interventions aimed at mitigating the negative effects of social isolation should prioritize addressing loneliness as a primary outcome. To achieve this, virtual social support programs, online group activities, and outreach initiatives can be implemented to maintain regular communication and foster social connections with the older adults. These interventions can help alleviate the sense of isolation and provide avenues for social interaction, ultimately promoting subjective wellbeing. Additionally, it is crucial to allocate sufficient resources and support to address the mental health implications of social isolation and loneliness among the older adults, ensuring that appropriate mental health services are accessible and readily available.

It is important to note that our study focused specifically on the older adults in China during the COVID-19 pandemic, and the findings may not be generalizable to other populations or contexts. Cultural factors, social norms, and individual differences may influence the experience of social isolation, loneliness, and subjective wellbeing. Future research should aim to replicate these findings in diverse populations and explore potential cultural variations in the impact of social isolation and loneliness on subjective wellbeing. Despite these limitations, our study contributes to the growing body of literature on the psychological impact of social isolation and loneliness, particularly during times of crisis such as the COVID-19 pandemic. By highlighting the mediating role of loneliness, our findings underscore the importance of addressing social isolation and promoting social connectedness to enhance the wellbeing of the older adults. Policymakers, healthcare providers, and community organizations should consider implementing targeted interventions to alleviate loneliness and improve the subjective wellbeing of older adults, not only during times of crisis but also in normal circumstances.

In conclusion, our study not only reinforces the existing body of knowledge regarding the detrimental impact of social isolation on subjective wellbeing among the older adults during the COVID-19 pandemic but also contributes by identifying loneliness as a significant mediator in this relationship. Our findings underscore the importance of implementing interventions that specifically target loneliness to enhance the wellbeing of the older adults. By offering virtual social support programs, facilitating online group activities, and establishing outreach initiatives, societies can maintain regular communication with older individuals, promoting social connectedness and improving their overall wellbeing. Additionally, it is crucial to provide adequate mental health support and resources to address the psychological consequences of social isolation and loneliness. These efforts are not only essential during times of crisis but also in normal circumstances, ensuring the long-term wellbeing of the older adults.



5 Conclusion

In conclusion, this study sheds light on the impact of social isolation on the subjective wellbeing of the older adults in China during the COVID-19 pandemic, with a particular focus on the mediating role of loneliness. Our findings highlight the detrimental effects of social isolation on subjective wellbeing, as evidenced by lower levels of life satisfaction, decreased emotional wellbeing, and diminished overall happiness among older adults. Importantly, we found that loneliness partially mediates the relationship between social isolation and subjective wellbeing, suggesting that the emotional experience of loneliness plays a significant role in the negative psychological outcomes associated with social isolation. These results underscore the importance of addressing both social isolation and loneliness in interventions and support systems targeted towards older individuals, particularly during times of crisis such as the COVID-19 pandemic. By implementing strategies to mitigate social isolation and foster social connections, healthcare professionals, policymakers, and communities can contribute to the enhancement of subjective wellbeing and overall quality of life among the older adults. Further research is warranted to explore additional factors and interventions that can effectively alleviate social isolation and loneliness, thereby promoting the wellbeing and mental health of older adults in challenging times.
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Objectives: Despite the growing evidence regarding the influence of social factors on frailty in older adults, the effect of social support remains unclear. This study aims to assess the association between social support and frailty progression (transition and incidence) in a sample of community-dwelling older adults.

Methods: Using a cohort study design, 1,059 older adults from the Berlin Initiative Study were followed up for 2.1 years. Multinomial and logistic regression analyses were performed to assess the association of social support using Oslo Social Support Scale-3 with frailty transition and incidence, respectively. Gender differences were explored using stratified analyses.

Results: At baseline, frailty prevalence in the study population [mean (SD) age 84.3 (5.6) years; 55.8% women] reached 33.1% with 47.0, 29.4 and 23.6% of the participants reporting moderate, strong and poor social support, respectively. Over the follow-up period, social support was not significantly associated with the frailty transition categories in the adjusted model. Conversely, the adjusted logistic regression analysis showed that participants with poor social support had twice the odds of becoming frail compared to those with strong social support (OR 2.07; 95% CI 1.08–3.95). Gender-stratified analyses showed comparable estimates to the main analysis but were statistically non-significant.

Discussion: Our study results underpin the role of social factors in frailty incidence and highlight social support as a potential target for frailty-preventing interventions in older adults. Therefore, it is important to adopt a biopsychosocial model rather than a purely biomedical model to understand and holistically improve the health of community-dwelling older adults.
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1 Introduction

Due to aging populations, frailty has become a considerable public health challenge (1). Frailty is characterized by loss of biological reserves and resistance to stressors resulting from cumulative declines across multiple physiologic systems with subsequent vulnerability to a range of adverse outcomes such as falls, disability, delirium, depression, hospitalization and premature mortality (2–5) with increased healthcare costs (6). It is commonly assessed using frailty phenotype by Fried whose prevalence in older adults aged 75 years and above reaches 18–46% (4). According to the frailty phenotype, individuals could be robust, prefrail or frail depending on the number of frailty criteria they fulfill (2). Frailty is commonly preceded by prefrailty, a prodromal phase that represents potentially reversible mild depletion of physiological reserves (7, 8). Prefrailty is more prevalent than frailty with prefrail individuals having a higher risk of transitioning to frailty than robust individuals (2, 9, 10). Frailty is a dynamic condition that could remain stable, worsen or even improve over time (11). This highlights the merit of exploring modifiable factors associated with its progression and their underlying mechanisms to develop interventions aiming to prevent frailty worsening or incidence (1).

Fostering healthy aging in community-dwelling older adults entails prevention of frailty through the preservation and enhancement of the individuals’ intrinsic physical and mental capacities as well as their interaction with their environments (12). Hence, the perspective on potential risk factors for frailty has developed into a comprehensive approach that includes socio-demographic factors as well as several biopsychosocial factors (13, 14). However, despite the increased adoption of a patient-centered approach to health management, research addressing social vulnerability and frailty in old age is still lacking (15). A pivotal determinant of the external environment and a universally acknowledged social determinant of health is social support (14, 16). It is defined as the perception and actuality that a person is cared for by others and is an esteemed and valued part of a social network (17). Social support prevents functional loss and impacts the physical and mental health of older adults through allowing them to cope with daily stressors, hence promoting their subjective well-being and healthy aging (18).

Social support is understood as part of social isolation which is also an emerging public health challenge since socially-isolated older adults are at an increased risk of several physical and psychological conditions (19, 20). A recent scoping review has shown that there is an association between social isolation and frailty in community-dwelling older adults (19); while another systematic review found inconclusive results (21). However, most studies adopted a cross-sectional design or did not provide information about the validity and reliability of utilized social support scales (19). Longitudinally, there is limited evidence on the association of social isolation and loneliness with frailty progression in older adults, thus warranting further research (19, 22). Moreover, in light of the culturally dependent perception of social support, it is important to highlight that studies conducted on this topic in European populations are limited in quantity, especially studies assessing social support using previously validated instruments (23). It is also debatable whether perceived social support differs between genders (24). Previous research addressing gender differences with regard to the association between social support and frailty reported mixed results (25, 26).

Given the significance of social support especially for community-dwelling older adults, the current analysis aims to investigate its contribution to frailty progression (transition and incidence) in this group; (1) the first research question addresses frailty transition in older adults – i.e., whether they improve, remain stable, worsen in frailty status or die – over the observation period, hypothesizing that the frailty status of those with poor social support at study baseline is more likely to worsen and less likely to improve over the observation period in comparison to others with strong or moderate social support; (2) the second research question addresses frailty incidence in non-frail older adults over the observation period, hypothesizing that those with poor social support at baseline are more likely to become frail over the follow-up period in comparison to others with strong or moderate social support.

Addressing these research questions aims to establish whether social support could be a viable target for interventions aiming to improve frailty status in frail older adults or prevent its incidence in those who are non-frail.



2 Methods


2.1 Study population

The current analysis utilized data from the Berlin Initiative Study (BIS). The BIS is a population-based cohort study of 2,069 community-dwelling older adults initially aiming to assess the incidence and progression of chronic kidney disease (CKD) in older adults over time with the goal of improving medical care provision for them with special focus on kidney health. Data collection commenced in 2009 and extended over 10 years by way of five biennial study visits (27). To be included in the study, participants had to be at least 70 years old and a member of the statutory health insurance fund “AOK Nordost – Die Gesundheitskasse” (AOK). To assess CKD incidence and progression in older adults, individuals requiring nursing care or any kind of kidney replacement therapy such as dialysis as well as those who underwent kidney transplantation were not included in the BIS. All participants provided informed consent and the study was approved by the Charité – Universitätsmedizin Berlin ethics committee (EA2/009/08).

Frailty assessment was included in the study procedures of the third (between 2016 and 2017; hereinafter referred to as frailty baseline visit) and the fourth (between 2018 and 2019; hereinafter referred to as frailty follow-up visit) BIS follow-up visits. Hence, the current analysis included data from only those two study visits. Of the 1,166 individuals who participated at the frailty baseline visit, 1,059 participants with a valid assessment of their frailty status as well as their perceived social support at baseline were included (Figure 1).

[image: Figure 1]

FIGURE 1
 Overview of the Berlin Initiative Study (BIS) population. The flow chart shows the selection process and participants included in each of the research questions.




2.2 Exposure: social support

Social support was measured using the Oslo Social Support Scale (OSSS-3) (24). This measure captures three aspects of perceived social support; (i) the number of people one can depend on during personal problems with the following response options (none, 1–2, 3–5, and 5+); (ii) how much interest and concern the others show in one’s life with the following response options (none, little, uncertain, some, and a lot); and (iii) how easy it is to get practical help from neighbors when needed with the following response options (very difficult, difficult, possible, easy, and very easy). Scores of the individual questions are summed to create the total score ranging from 3 to 14 with higher scores indicating stronger social support. Based on the total score, social support is categorized into strong (12–14 points), moderate (8–11 points), and poor (3–7 points). The validity of OSSS-3 has been established with a Cronbach’s alpha value of 0.64 which is acceptable in light of the instrument’s brevity (24).



2.3 Outcome: frailty

Frailty was assessed using the modified Fried criteria (28); exhaustion, shrinking, and weakness which were adapted from Fried without modifications, slowness (requiring 15 s or more to complete the Timed Up and Go test), and finally, low physical activity (taking up physical activity exceeding 30 min less than once weekly). Participants were considered frail when they met at least three of the aforementioned criteria; prefrail when they met one or two criteria; and robust when they met none of the aforementioned criteria.

To address the first research question, five frailty transition categories were created. Participants were assigned to (1) the stable non-frail category when they were robust or prefrail and remained in the same category during both study visits; (2) the stable frail category when they were frail during both study visits; (3) the improvement category when they were frail at the frailty baseline visit and became either robust or prefrail at the frailty follow-up visit or prefrail at the frailty baseline visit and became robust at the frailty follow-up visit; (4) the worsening category when they were robust at the frailty baseline visit and became prefrail or frail at the frailty follow-up visit or prefrail at the frailty baseline visit and became frail during the frailty follow-up visit; and finally; and (5) the death category when they died before the frailty follow-up visit (28, 29).

Whereas for the second research question on frailty incidence, only non-frail participants (robust or prefrail) at frailty baseline were included. Incident frailty was operationalized as a dichotomous variable where participants who became frail during the observation period were categorized as incident frail and those who were robust or prefrail at the frailty follow-up visit remained in the non-frail category as done in previous studies (30–32).



2.4 Covariable assessment

Using a standardized computer-based questionnaire, primary data were collected on demographics, lifestyle variables, and comorbidities complemented by anthropometric and geriatric assessments. Moreover, primary data were augmented by individual level AOK claims data in which comorbidities were coded according to the 10th Revision of the International Classification of Diseases, German Modification (ICD-10) allowing the corroboration of self-reported data.

The following covariables were derived from the BIS data at the frailty baseline visit: age, gender, partner status as a dichotomous variable, self-rated health (SRH) as a three-category variable (good, moderate, and poor), general and vocational education as a three-category variable (low, intermediate, and high) according to the Comparative Analysis of Social Mobility in Industrial Nations (CASMIN) scale (33), body mass index (BMI) as a three-category variable (≤22, 22–≤30, and >30 kg/m2) as recommended by the Global Leadership Initiative on Malnutrition (34), and polypharmacy as a dichotomous variable which is defined as the regular intake of five or more prescription medications. Furthermore, multimorbidity was assessed using the Charlson Comorbidity Index (CCI) (35) based on the information derived from the AOK claims data.



2.5 Statistical analyses

Baseline characteristics of the study population stratified by social support categories were reported as absolute and relative frequencies for categorical variables, whereas for continuous variables, means and standard deviations (SD) or medians and interquartile ranges (IQR) were reported according to variable distribution.

To address the first research question, participants who were lost to follow-up before the frailty follow-up visit, did not have a valid frailty assessment at the frailty follow-up visit, or those with missing data regarding one or more covariables were further excluded from the initial study population resulting in the inclusion of 907 participants (Figure 1). Multinomial regression analysis was then conducted to assess the association between social support and frailty transition categories with the stable non-frail category as reference, and to estimate crude and adjusted relative risk ratios (RRR) and their corresponding 95% confidence intervals (95% CI). As for the second research question addressing frailty incidence in only non-frail participants, the previous exclusion criteria were applied followed by the further exclusion of participants who were already frail at the frailty baseline visit as well as those who died before the frailty follow-up visit yielding an analysis sample of 588 participants (Figure 1). Logistic regression analysis was conducted to assess the association between social support and incident frailty.

To address the potentially introduced selection bias through exclusion, the baseline characteristics of included and excluded participants were compared for each of the research questions separately. Both analyses were adjusted for the following knowledge-based set of covariates determined using a directed acyclic graph (36); age, gender, partner status, SRH, BMI, CASMIN, polypharmacy, and CCI. Possible gender differences were addressed through exploratory stratified analyses.

All analyses were conducted using R (Version 4.3.1; R Foundation for Statistical Computing, Vienna, Austria). Results were reported according to the Reporting of Observational Studies in Epidemiology (STROBE) statement (Supplementary A).




3 Results


3.1 Baseline characteristics of the study population

Table 1 shows the baseline characteristics of the study participants. The sample mean age (SD) was 84.3 (5.6) years and 55.8% were women. At baseline, most study participants reported moderate social support (47.0%), whereas participants with strong and poor social support comprised 29.4 and 23.6% of the study population, respectively. Some baseline variables showed a gradient across social support categories. With regard to gender, the proportion of women increased with decreasing social support ranging from 52.7 to 61.6%. Similarly, participants with poor social support had less often a partner compared to those reporting strong social support (39.6 vs. 57.6%). The proportion of participants reporting poor SRH increased with decreasing social support ranging from 11.6 to 21.2%, whereas the proportion of those reporting good SRH ranged from 53.1 to 39.2% with decreasing social support. Participants with weaker social support had also worse medical status indicators. Those with poor social support more often had five or more comorbidities (66.8%) and polypharmacy (53.2%) compared to their counterparts with strong social support (57.2 and 40.2%, respectively). At baseline, 33.1% of the total study population were frail. Frailty prevalence increased with age (Supplementary Table S1) and was also higher in participants with poor social support than in those with strong social support (38.0 vs. 26.4%).



TABLE 1 Baseline characteristics of the study population stratified by social support categories.
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3.2 Social support and frailty transition

Over a median follow-up period of 2.1 (IQR 2.0–2.3) years, the majority of study participants remained stable in frailty status across all three categories of social support (Table 2 and Figure 2). However, the proportion of participants in the stable frailty transition categories was highest among those with strong social support and lowest among those with poor social support (73.1 vs. 64.6% respectively) (Table 2). Frailty status improved more often in the moderate social support category (9.1%) than in the strong and poor social support categories (4.9 and 6.8% respectively). The proportions of participants whose frailty status worsened and those who died were highest in the poor social support category (14.1 and 14.5% respectively).



TABLE 2 Multivariable multinomial regression model showing the association between social support and frailty transition categories in the total population.
[image: Table2]
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FIGURE 2
 Sankey diagram showing the frailty transition categories over the observation period stratified by social support categories at baseline. (A) Frailty transitions in participants with strong social support. (B) Frailty transitions in participants with moderate social support. (C) Frailty transitions in participants with poor social support. The color coding refers to the frailty transition categories; orange corresponds to the stable non-frail category, yellow corresponds to the worsening category, blue corresponds to the improvement category, purple corresponds to the stable frail category, red corresponds to the death category, and finally, green corresponds to the lost to follow-up group.


Loss to follow up of participants over the observation period was very similar across the exposure categories ranging from 8 to 10% (Figure 2).

With regard to the first research question, multinomial regression showed that participants in the poor social support category had comparably elevated risks of being in the stable frail (adjusted RRR 1.24; 95% CI 0.66–2.35) and death (adjusted RRR 1.28; 95% CI 0.67–2.45) categories. Conversely, they had lower risks of being in the improvement category (adjusted RRR 0.76; 95% CI 0.42–1.37). A comparison of baseline characteristics between the included participants and the total study population was not significant. Moreover, the distribution of the exposure between included and excluded participants was very similar (Supplementary Table S2).



3.3 Social support and incident frailty

As for the second research question, participants at frailty baseline were restricted to those who were non-frail (709 participants). After 2.1 years, 101 (14.3%) participants became frail and 36 (5.1%) died.

The baseline characteristics across inclusion status were very similar (Supplementary Table S3). Despite the excluded participants being older with a higher frequency of multimorbidity, their distribution across social support categories was similar. Of the included non-frail participants with poor social support at baseline (N = 131), 31 (23.7%) became frail (Table 3), whereas 42 (15.6%) and 25 (13.4%) participants became frail among participants with moderate (N = 270) and strong (N = 187) social support at baseline, respectively. Having poor social support was associated with twice the odds of becoming frail (adjusted OR 2.07; 95% CI 1.08–3.95), while moderate social support was not associated with a significant increase in the odds of becoming frail (adjusted OR 1.16; 95% CI 0.66–2.06) over the observation period.



TABLE 3 Multivariable logistic regression model showing the association between social support and incident frailty in the total population.
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3.4 Gender differences

Gender-stratified analyses for both research questions showed comparable effect estimates to those of the respective total population; however, the corresponding CIs became much wider rendering them statistically non-significant (Supplementary Tables S4–S7). Nevertheless, the results of gender-stratified analyses should be interpreted with caution due to the relatively low number of events.




4 Discussion

In this study of social support and frailty in older adults, most study participants reported having moderate social support (47.0%), followed by strong social support (29.4%), and finally, poor social support (23.6%). The frailty prevalence in our study reached 33.1% at baseline. Over the observation period, frailty transitions did not differ significantly across social support categories. Conversely, non-frail participants with poor social support had twice the odds of becoming frail over the observation period in comparison to their counterparts with strong social support. These results did not differ significantly between genders.

The frequency distribution of social support in our study population was comparable to that of the general German population using the same validated instrument (strong 29.4 vs. 30.3%, moderate 47.0 vs. 45.3%, poor 23.6 vs. 24.2%) with a comparable mean (SD) OSSS-3 score for individuals aged 75 years and above [10.1 (2.2) vs. 9.8 (2.4)] (24).

Regarding frailty, its prevalence depends on the age of the population and the assessment tool used (4). Our prevalence was similar to that previously reported in a German sample with comparable mean age (37). The age-specific frailty prevalence in our study of 25% among individuals aged 80–84 years was also comparable to that of the same age group in Australia, Finland and China (38–40).

Frailty transition rates vary depending on study observation periods (22). A study conducted in China reported comparable transition rates to our study (improvement 16.6 vs. 15.3%, worsening 19.1 vs. 19.3%, stable 54.6 vs. 53.3%, and death 9.7 vs. 12.1%) over the same observation period of 2 years (41). When assessing the association between social support and frailty transition, our results show modest and non-significant effect estimates. Results from other studies conducted in the European context were mixed. Social isolation was not found to be associated with frailty transition over 6 years in an English study with a mean population age of 69.3 years (25). Conversely, it was found to be significantly associated with frailty trajectories in the same cohort over a 14-year period (42). It was also found to be associated with frailty worsening but not improvement in a European multinational cohort with a mean age of 70.5 years over a 2-year observation period (43). Studies conducted in Asian countries also reported mixed results showing no association between social factors and frailty transition trajectories (44) or an association between social activity and frailty improvement (45).

The varying results could be attributable to the use of different instruments to measure frailty (46) and its different operationalisations, the variation of constructs underlying social support in different studies, and subsequently, the use of various – sometimes non-validated – instruments for its measurement (19). Further influencing factors could be the difference in observation periods (22, 47), sample mean ages, and finally, the potential confounders adjusted for as comorbidities – which were reported to be associated with social support in older adults (48) – were not adjusted for in some studies (16, 42).

On the other hand, incident frailty was found to be significantly associated with poor social support in our study. These results are in agreement with those reported in an English study as well as by studies conducted in Singapore and Japan (16, 26, 42). This consistently significant association between social support and frailty incidence across contexts despite the previous considerations points to its robustness and relevance.

Frailty is a multifactorial condition with closely interlinked physiological and psychosocial components through which social support is believed to exert its impact and these pathways sometimes reciprocally influence social support as well (49, 50).

Physiologically, social support is assumed to prevent frailty worsening through reduction of disease burden (50). More specifically, a stress buffering effect of stronger social support was described through lowered cardiovascular reactivity (51). The resultant lower resting blood pressure subsequently hampers the decline of kidney function associated with frailty incidence and worsening in old age (29, 52). Moreover, frailty incidence is thought to be facilitated by chronic inflammation mediated by inflammatory cytokines whose levels were found to be lower in individuals with stronger social support (29, 53). The role played by these pathophysiological processes in developing frailty could partly explain the lack of association between social support and frailty transition in our study after adjusting for comorbidities. On the other hand, social support could impact frailty through a psychological and behavioral pathway as it could promote healthy behavior and better medication adherence (50). The negative impact of this pathway is possibly mediated by depression which was described as psychosocial frailty (49). Depression was found to coexist with and to aggravate physical frailty as well as to predict its incidence in individuals with cerebrovascular disease commonly found in older adults (49, 54, 55). Furthermore, depression was associated with a higher risk of fatigue and sarcopenia leading to less engagement in physical activity (56).

Social support and the level of social participation may be negatively affected in frail older adults due to multimorbidity and depression which highlights that the link between social support and frailty through the aforementioned pathways is not unidirectional, but exists more so in a feedback loop (50, 57).

The concept of social support and how it contributes to buffering the damaging effects of stress varies widely depending on one’s cultural background (23, 58). Hence, cross-cultural comparisons should be done with caution as generalizability of results is limited. This underscores the need to consider the evidence generated within culturally-comparable contexts and assessed using culturally-specific social support instruments to avoid construct bias (59). This is especially relevant with respect to gender differences in the association between social support and frailty. In our analysis, the effect estimates differed slightly, albeit non-significantly between genders. Perceived social support is believed to vary between individuals due to their biological sex-dependent socialization which is continuously changing to varying degrees in different cultures (24, 60). However, such variation could be mediated by other factors such as educational level or partner status (61, 62), which could partly explain the lack of gender differences in our results when these factors are adjusted for. This warrants adopting an intersectional approach regarding gender and culture and a nuanced depiction of gender differences in other social dimensions such as social ties and participation.

This study has several strengths. Social support was assessed using an instrument that was validated in the German population (24), and measured self-reported perceived social support which is sensitive to how far individuals are able to cope with stresses (63). This study adopted a longitudinal design clearly outlining the temporal relationship between social support and frailty. We operationalized frailty transition comprehensively by including death as a transition category. Our study population is representative for its source population of the AOK Nordost insurance fund which includes the largest proportion of older adults. Finally, through the combination of primary data with complementary claims data, we were able to adjust for several relevant confounding factors. The study results should also be interpreted against the backdrop of some limitations. The limited observation period may not have been sufficient to show the impact of social support and frailty transition as physical factors such as multimorbidity may have a more salient role on frailty transition on the short-term than social support. Also, the used frailty instrument considered only frailty phenotype – reflecting only physical frailty – and not varying severities of frailty, hence other dimensions of frailty as well as transition between frailty levels within frail participants could not be investigated. Further, this study could not consider the impact of other social isolation aspects such as social participation. Finally, we were not able to assess the mediating effect of depression as its assessment based solely on claims data leads to inaccurate estimates of its prevalence (64).

In conclusion, our results help identify social support as a viable target for interventions aiming to prevent frailty incidence and promote healthy aging in older adults. Strengthening social support of older individuals is advisable to promote their psychosocial well-being, foster health-promoting behavior and improve their physical condition. Empowering older adults by including them and considering their preferences is crucial when planning activities to strengthen their social support and increase participation. Furthermore, future research using validated social support instruments as well as multidimensional frailty instruments over a longer observation period is required to verify the robustness of our results.
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Objective: This study aimed to identify the latent subtypes of subjective well-being (SWB) and associated factors in older adults without a confidant in China.

Methods: The data came from the most recent (seventh) wave (2018) of the Chinese Longitudinal Healthy Longevity Survey (CLHLS). This cross-sectional study included 350 older adults who lacked a close confidant. We utilized latent class analysis and multiple logistic regression models to examine the latent SWB subtypes and associated factors.

Results: Three distinct patterns of SWB were identified: the very low SWB class (32%), the medium-low SWB class (46%), and the low evaluative and high affective SWB class (22%). The results indicated that compared to the low evaluative and high affective SWB class, respondents who self-rated their health as not good, currently drank alcohol and rated their financial status as poor/very poor were more likely to be in the very low SWB class, while those who participated in social activities were less likely to be in the very low SWB class. Respondents who had limitations in instrumental activity of daily living (IADL) and rated their financial status as poor/very poor were more likely to be in the medium-low SWB class. However, gender did not affect SWB patterns.

Conclusion: Our findings highlight awareness of the heterogeneity of SWB in older adults without close confidants and provide valuable information for the development of tailored intervention programs to improve their well-being.

KEYWORDS
 older adults, confidants, subjective well-being, latent class analysis, CLHLS


1 Introduction

During the past decades, considerable achievements have been made in reducing mortality and increasing life expectancy in many countries (1, 2), and most people can expect to live longer than ever. However, whether older adults experience these added years in good health or with decreased physical or mental capacity has different implications for these individuals and for society. It has become the consensus that fostering healthy aging is the most cost-effective means to address the rising aging population (3). Healthy aging is defined by the World Health Organization (WHO) as the process of developing and maintaining functional ability that enables well-being in older age (4), and the ability to build and maintain relationships is proposed as one of the five functional areas that need to be optimized among older adults (3). An active social life and supportive social interactions serve as protective factors against a decline in well-being in late life (5).

Maslow’s hierarchy of needs theory suggests that establishing connections with others, intimacy and a sense of belonging are some of the most important human needs that must be fulfilled. According to socioemotional selectivity theory (6–8), although there is an age-related reduction in the size of older adults’ social networks, this occurs primarily in more peripheral relationships. As people age, they tend to restrict their social networks because they feel that the future is limited. They are likely to be motivated to preserve and improve their closest social ties, which helps to stabilize well-being in late life. The availability of trusted, close confidants is considered the “core” of older adults’ social ties. Considering the above analysis, it can be expected that close social ties and their benefits matter more for the well-being of older adults than novel or peripheral ties.

The “social buffering” hypothesis suggests that social support can improve adaptability and facilitate individuals’ long-term well-being (9). Studies have shown that the confidant relationships available to older adults are associated with higher well-being, better quality of life and lower depression and anxiety (10–14). In contrast, the lack of a close confidant is especially difficult for older adults. A study conducted in 16 European countries found that older respondents with no named confidants had the lowest level of well-being, highlighting the importance of identifying older people who have no confidants on whom to rely (10). Newton et al. (15) found that in a primary care setting, ill middle-aged and older adults without a close confidant tend to have higher levels of anxiety and depression. Likewise, in a sample of 2,670 community-dwelling older people residing in Quebec, Mechakra-Tahiri et al. found that confidant availability was negatively linked with depression in both older men and older women (13). However, gender differences may exist in confidant network types and the response to confidant availability or unavailability. Previous studies have found that being with or without a family or friend confidant is more strongly associated with depressive symptoms in women than in men (14, 16).

While existing research sheds light on the significance of close confidants to the well-being of older adults, there is an increasing awareness of the diverse and intricate factors influencing their subjective well-being (SWB). Sociodemographic variables extend beyond gender (14, 17), as mentioned previously, to include age (10, 14, 15), living arrangements (10), educational attainment (10, 14), marital status (14, 17), and so on. Health-related factors such as self-rated health (17, 18) and limitations in physical activity (19, 20) are thoroughly examined, alongside financial stability (14). The literature further underscores how the presence or absence of a confidant profoundly impacts older adults’ inclination to pursue mental health services and engage in psychological treatments (21, 22).

However, the majority of studies have focused on the association between the presence of confidants and a single dimension of well-being, frequently in relation to negative emotions such as depression and anxiety, and these studies are largely based within Western cultural settings. Nevertheless, subjective well-being (SWB), recognized as a justified proxy for an individual’s level of well-being (23), is inherently multidimensional, encompassing both evaluative and affective components (24, 25). Evaluative well-being refers to how people appraise the overall state of their own lives, while affective well-being focuses on the degree of positive or negative emotions and moods a person experiences. A happy life should include rare experiences of negative affect as well as high life satisfaction and frequent experiences of positive affect. Therefore, it seems meaningful to focus on the association between the availability of close confidants and older adults’ SWB from multiple domains. In addition, we should consider the heterogeneity of SWB in older adults without close confidants.

This study used latent class analysis (LCA) to identify the latent subtypes of SWB in older adults who had no confidant in China, a non-western culture. It also aimed to explore how these SWB patterns are associated with or influenced by their characteristics. A more detailed understanding of the profiles of different SWB classes can guide the development of targeted interventions. In addition, we hypothesized that there would be gender differences in patterns related to older adults’ SWB.



2 Materials and methods


2.1 Data and sample

The study adopts a cross-sectional methodology, utilizing data from the latest (seventh) wave (2018) of the Chinese Longitudinal Healthy Longevity Survey (CLHLS), a comprehensive nationwide prospective cohort study. The baseline survey was conducted in 1998; subsequent follow-up waves were performed in 2000, 2002, 2005, 2008, 2011, 2014, and 2018. The survey was initially launched to investigate factors that affected healthy longevity in humans and thus provided an excellent source for the research. This study was approved by the Ethics Committee of Peking University (IRB00001052-13074), and all participants and/or their families gave written informed consent.

Considering that our aim was to explore SWB patterns in older men and women who lacked a confidant, two inclusion criteria were imposed on the study sample. (a) Respondents should be ≥65 years old. Based on previous studies, people aged 106 and older were excluded due to insufficient information to validate these extremely high ages (26, 27). (b) Respondents answered that they had no one to confide in when needed. A total of 138 older men and 212 older women were included as the research sample for the present analyses (Supplementary Figure S1).



2.2 Measures


2.2.1 Confidant availability

In the 2018 wave of the CLHLS, information on the availability of confidants was obtained through the question, “Is there someone with whom you can share your very private feelings and concerns?” The potential responses were spouse; son; daughter; daughter-in-law; son-in-law; grandchildren and their spouses; other relatives; friends/neighbors; social workers; housekeeper; nobody. Our analyses were restricted to the respondents who answered “nobody.”



2.2.2 Subjective well-being

In this study, we used two measures that covered the evaluative and affective dimensions to examine respondents’ SWB patterns (28, 29). Evaluative SWB was assessed by a single question, “How do you feel about your present life?” Affective SWB was measured with five items. Two of them asked the respondents how often they “look[ed] on the bright side of things” and “[were] as happy as when they were young” in the previous week, which reflects the positive indicators of affective SWB. The other three items asked the respondents how often they felt fearful or anxious; lonely; or that the older they get, the more useless they are, which provided an indication of negative affect. The responses were scored on a five-point Likert scale (excellent/always, good/often, so-so/sometimes, bad/rarely, and very bad/never) for each item, which resulted in summary scores from 6 to 30, with higher scores indicating greater SWB. Based on previous research (30), the responses to each item of SWB were categorized as always, often, and sometimes/rarely/never (excellent, good and so-so/bad/very bad).



2.2.3 Covariates

Relevant covariates in this article included five aspects: sociodemographic characteristics, health status, lifestyle, financial status, and community psychological consulting services. Sociodemographic variables included age (65–79 years, ≥80 years), gender (male, female), place of residence (urban, rural), coresidence (with household member, alone, nursing home), marital status (currently married, divorced/widowed/single), and educational level (illiterate, primary school, junior high and above). Health status was measured by self-rated health (excellent/good, average, poor/very poor), activity of daily living (ADL) limitations (yes, no), and instrumental activities of daily living (IADL) limitations (yes, no). Only participants who were fully independent in ADL (bathing, dressing, toileting, indoor transferring, continence, and eating) or IADL (visiting neighbors, going shopping, cooking meals, doing laundry, walking 1 km, carrying 5 kg weight, crouching and standing three times and taking public transportation) were deemed to have no I/ADL limitations (31, 32). Lifestyle variables included whether the respondents currently smoked (yes, no), and drank alcohol (yes, no), exercised regularly (yes, no), participated in outdoor activities (yes, no), and participated in social activities (yes, no). Financial status was assessed by asking the respondents to rate their family financial status (very rich/rich, average, and poor/very poor). They were also asked whether psychological consulting services were available in their community (yes, no).




2.3 Statistical analysis

Latent class analysis (LCA) is a statistical method used to discover and understand distinct latent classes based on individuals’ responses to a set of observed variables. The goal of LCA in this study was to identify the optimal latent SWB classes and determine the probabilities of older adults without a close confidant belonging to each class. The optimal number of latent classes was obtained by increasing the number of identified SWB classes until no improvement was observed. Model fit was assessed by commonly used fit measures, including Akaike’s Information Criterion (AIC), the Bayesian Information Criterion (BIC), and the sample size-adjusted BIC (aBIC), for which relative minimum values indicated better model performance. In addition, the bootstrap likelihood ratio test (BLRT) and the Lo–Mendell–Rubin (LMR) were used to compare the differential distribution of the log likelihood ratio between nested models, and statistical significance (p < 0.05) implied that the k-class model was better than the k-1 model (33). Entropy was also used to assess the model fit, with values close to 1.0 indicating better class separation and values >0.8 indicating that individuals were precisely classified (34, 35).

Descriptive statistics were calculated by applying counts and frequencies for the categorical variables and mean or median for the continuous variables. The distribution differences of the entire sample against each SWB latent class were examined by the chi-squared test and nonparametric tests, as appropriate. Multiple logistic regression models were used to explore the relationship between the SWB latent classes and the observed variables, and class three was used as the reference group. LCA models and analysis were performed with Mplus (v8.3), and all other analyses were performed with SPSS 26.0 (SPSS Inc., Chicago, IL, United States). The statistical significance was set at p < 0.05 for all analyses.




3 Results


3.1 Sample characteristics

The characteristics of the study respondents are presented in Table 1. As expected, the sample population in this study had a significantly lower median SWB score than people who had someone to confide in (22.0 vs. 23.0, p < 0.001; Supplementary Table S1), and female respondents scored lower than male respondents (21.5 vs. 23.0, p = 0.035).



TABLE 1 The characteristics of the study respondents.
[image: Table1]

In the study sample, approximately two-thirds of the respondents were female and oldest-old (aged 80+ years), and more than half of them lived in urban areas (56.0%) and had no formal education (51.3%). However, relatively more male respondents were educated than female respondents. Remarkably, within the Chinese context, during the era in which the oldest-old individuals in our study lived, there was a distinct gender bias favoring males over females. This bias resulted in limited educational opportunities for women, shaping the demographic characteristics observed in our sample. It is worth noting that although more than half of the respondents (53.6%) lived with household members, they still reported that they had no confidant to share their private feelings and concerns. This may be because only 23.0% of the respondents were currently married, and they lived with adult children or other relatives who could not provide them with emotional support.

For health-related data, most of the respondents rated their general health as not poor (78.3%) and reported that they were independent in ADL (82.9%). However, most of them (69.1%) had difficulty performing at least one IADL, and the proportion of female respondents with IADL limitations was higher, which may be related to the older age of women in the sample population. Although most of the respondents did not currently smoke or drink, only a few of them (36.8%) exercised regularly. A total of 62.6% of the respondents reported that they participated in outdoor activities; however, the majority of them (83.9%) did not participate in social activities. Most of the older adults rated their financial status at the average level and above (76.2%), and only 17.4% of the respondents reported that psychological consulting services were available in their community.



3.2 LCA results of subjective well-being patterns

Table 2 shows the performance of latent class analysis (LCA) models with 1–5 classes. As Table 2 presented, the AIC was lowest when the number of classes was 5, the BIC was lowest when the number of classes was 3, and the aBIC was lowest when the number of classes was 4, however, the p value of the LMR was nonsignificant when the number of latent classes was four or five. Though the value of Entropy of three-class model was below 0.8 (0.756), it still beyond the criteria for good class separation cutoff point of 0.6 (36). Hence, the model with three groups was considered as the final model in this study. Figure 1 shows conditional probability distribution for the three classes of SWB, and Supplementary Table S2 shows the conditional probability of SWB indicators among three classes in detail (Supplementary Table S2). Using latent class analysis, we identified three SWB patterns: class 1, “very low SWB” (n = 112, 32% of the sample); class 2, “medium-low SWB” (n = 161, 46% of the sample); and class 3, “low evaluative and high affective SWB” (n = 77, 22% of the sample).



TABLE 2 Performance of latent class analysis (LCA) models with one to five classes.
[image: Table2]
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FIGURE 1
 Conditional probability distribution for the three classes of SWB. (A) Life satisfaction (excellent); (B) look[ed] on the bright side of things (always); (C) [were] as happy as when they were young (always); (D) felt fearful or anxious (never); (E) felt lonely (never); and (F) self-perceived uselessness with age (never).


Table 3 shows the descriptive statistics and group differences among three patterns of SWB. Samples in the “very low SWB” class had the lowest probability of experiencing a high level of SWB across all six SWB items. In comparison to other classes, individuals in this group were predominantly female, older, less educated, had poorer self-rated health and more IADL limitations, did not participate in exercise and social activities, and had poorer financial status. People in class 2 experienced medium to low levels of SWB in each SWB item, so we labeled class two as “medium-low SWB.” Samples in this group had characteristics similar to the first group (e.g., mainly female, older, and less educated), but their self-rated health and financial status were better, and they tended to participate in social activities. Class 3 represented the smallest sample. Despite having lower satisfaction with life, respondents in this group were more likely to have the highest affective SWB compared to other classes, especially in the dimension of negative affect, so we labeled this class as “low evaluative and high affective SWB.” Compared to other classes, this class mainly included individuals who were younger, better educated, and physically and socially active, the proportion of individuals with poor self-rated health, IADL limitations, and poor financial status in this class was low, and the proportion of male respondents in this class was the highest (50.6%).



TABLE 3 Descriptive statistics and group differences among three patterns of SWB.
[image: Table3]



3.3 Factors affecting the patterns of subjective well-being

Multiple logistic regression analysis was conducted to identify factors that affected the patterns of subjective well-being (Table 4). Respondents who were currently drinkers (yes vs. no, OR = 3.716, p = 0.043), rated their health as poor/very poor or average (poor/very poor vs. excellent/good, OR = 4.397, p = 0.016; average vs. excellent/good, OR = 3.503, p = 0.009), and had poor/very poor self-rated financial status (poor/very poor vs. very rich/rich, OR = 32.255, p < 0.001) were more likely to be in the “very low SWB” class than in the “low evaluative and high affective SWB” class, while older adults who actively participated in social activities (yes vs. no, OR = 0.252, p = 0.038) were less likely to be in the “very low SWB” class than in the “low evaluative and high affective SWB” class. Participants who had IADL limitations (yes vs. no, OR = 2.321, p = 0.043) and poor/very poor self-rated financial status (poor/very poor vs. very rich/rich, OR = 6.803, p = 0.008) were more likely to be in the “medium-low SWB” class than in the “low evaluative and high affective SWB” class.



TABLE 4 Results of multiple logistic regression analysis.
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4 Discussion

Previous studies have generated important insights into the association between confidant relationships and older adults’ emotional well-being (14, 15, 37). However, it is unknown whether there are different SWB subtypes among older adults without close confidants. What are the different subtype profiles of these people and their determinants, if any? In the current work, we applied the LCA method to examine the heterogeneity of SWB within older adults without close confidants and associated factors rather than treating them as a whole without distinction or focusing on their well-being at the mean. Moreover, we explored potential gender differences in the latent classes of SWB among socially isolated older adults.

The results showed that older respondents who had no one to confide in scored significantly lower in SWB than those who did have, which was consistent with previous researches showing that confidant availability was linked to higher SWB (14, 38, 39). These findings not only reinforce the established research but also spotlight the critical need for developing and implementing mechanisms to proactively identify lonely older adults within the community. Addressing this often-neglected and under-researched segment of the older population is essential for comprehensive community health strategies. By applying the clustering method, our study identified three SWB patterns among older people who lack a close confidant: “very low SWB,” “medium-low SWB,” and “low evaluative and high affective SWB.” We found that “medium-low SWB” represented the largest class, while the proportion of older people in the “low evaluative and high affective SWB” class was the smallest of the three classes. In particular, our study found that about one-third of older respondents were in the group of very low SWB, indicating that they are missing out on a happy life. In addition, our research found that the three classes differed significantly in SWB scores: older adults in the “very low SWB” class had a median SWB score of only 17.0 (14.0, 19.0), while the “low evaluative and high affective SWB” class scored much higher (26.0). Moreover, we found large differences in the level of negative affect among the three classes and smaller variations in life satisfaction and positive affect. Previous research has demonstrated that harmonious relationships with others are valued more in collectivistic cultures compared to individualistic cultures, which may partially explain the lower life satisfaction in all three classes (40). Given the heterogeneity in the overall state and three measures of SWB in older adults without confidants, this study suggests the need to explore the latent SWB types in this vulnerable group to facilitate more effective and targeted intervention.

Furthermore, the bivariate analysis revealed that a significantly higher proportion of female respondents than male respondents were in the “very low SWB” class. However, when considering the impact of multiple factors on SWB in a multinomial logit model, gender was not significantly associated with respondents’ SWB patterns. The result may be because compared to their male counterparts, the proportion of female respondents who were the oldest old, less educated, divorced/widowed/single, and had I/ADL limitations was higher, which may weaken the direct relationship between gender and subjective well-being.

The same situation has also occurred with factors such as age, coresidence and educational level. This implies that the interplay between different sociodemographic characteristics is intricate, and the effect of any single factor on subjective well-being can be obscured when the combined influence of several factors is considered. The lack of statistical significance in the multinomial logit model indicates that the predictive power of age, co-residence, and educational level on SWB may be contingent on other variables in the model, highlighting the multifaceted nature of subjective well-being determinants.

We used a multiple logistic regression analysis to identify factors associated with SWB patterns and considered “low evaluative and high affective SWB” as the reference group. The study revealed that membership in each of these classes was influenced by a different array of factors. Respondents who did not participate in social activities, had self-rated poor/very poor health, currently drank alcohol and rated their financial status as poor/very poor were more likely to report very low SWB, while those who had IADL limitations and rated their financial status as poor/very poor were more likely to report medium-low SWB.

It is worth mentioning that compared to older people who did not participate in social activities; we found that those who participated in social activities were less likely to be in the “very low SWB” class than in the “low evaluative and high affective SWB” class. However, this correlation did not exist for participation in outdoor activities, which reflects the unique sense of benefit to older people from social participation. Unlike outdoor activities, for social participation, the individual must be involved in an activity that provides contact with others in society or the community (41, 42). Our study found that older people who lacked confidant relationships might benefit from participating in social activities and exhibit better well-being, especially affective well-being. Similar studies have demonstrated a positive association between social participation and physical and mental health and well-being (43–46). This finding further validates previous research stating that social participation should be proposed as a mean and intervention goal of health professionals to reduce the adverse health effects of social isolation and loneliness in older adults (46, 47). Furthermore, increasing attention should be given to the social determinants of mental health and well-being in later life.

Respondents who rated their health as not good were more likely to be in the “very low SWB” class than those who rated their health as excellent or good. This result was consistent with previous studies. The relevance between self-rated health and the well-being of older adults has been demonstrated in different cultural backgrounds (30, 48, 49). In fact, some researchers suggest that self-rated health is an important, reliable and modifiable indicator of an individual’s physical, psychological, and social well-being (48). In a prospective study of 719,671 UK women, the researchers demonstrated that poor self-rated health was strongly associated with self-reported unhappiness (30). On the other hand, well-being was considered a protective factor in health maintenance at older ages (50). Hence, we assume that self-rated health and SWB also interact in our sample population. However, we could not determine a causal inference in this cross-sectional study. Respondents who reported drinking alcohol were more likely to be in the “very low SWB” class compared to those who did not drink alcohol. Numerous studies have confirmed a positive association between a healthy lifestyle and SWB (28, 51). Previous research has found that heavy alcohol consumption might cause adverse SWB in middle-aged men (52). Conversely, unhappiness might cause people to engage in unhealthy behavior and lifestyles (53). Unfortunately, the data we used do not indicate the amount of alcohol consumed by the respondents. However, to make more precise inferences in a sample of older adults who lack close confidants, it would be reasonable to consider in future studies whether alcohol consumption is excessive.

Previous reports have established the effects of subjective financial satisfaction even more than objective income on well-being (54–56). This may be because subjective income adequacy is often influenced by social comparison and expectations (56, 57). Relevant literature notes that income can not only directly improve people’s sense of well-being but also indirectly improve their SWB by increasing their social capital (58). Our results with a sample of socially isolated older adults are aligned with these previous studies. Respondents who rated their financial status as poor were more likely to be in the “very low SWB” class or “medium-low SWB” class than in the “low evaluative and high affective SWB” class. In addition to improving absolute income, the results have implications for strategies to reduce older adults’ relative deprivation to effectively enhance their SWB.

Our results showed that participants with IADL limitations were more likely to be in the “medium-low SWB” class than in the “low evaluative and high affective SWB” class, which means that whether the respondents had IADL limitations mainly affected their affective well-being rather than their life satisfaction. IADL, such as visiting neighbors, shopping, and cooking, represent complex activities that require a higher level of autonomy and cognitive ability (59, 60). It is not surprising that impairment of IADL functions may result in reduced affective well-being. This finding is consistent with the literature that shows that functional deficits in IADL are directly associated with depression (61). However, evidence of the relationship between IADL limitations and life satisfaction is inconsistent. Although this may not be entirely correct, scholars who hold the top-down perspective regard life satisfaction as a function of personality and other stable traits (62). Using growth curve modeling, Cheng KJG et al. revealed that I/ADL limitations adversely affected life satisfaction among middle-aged and older adults (63). In this study, we observed a lack of correlation between ADL limitations and SWB, which is inconsistent with results from other studies (61, 63–65). This could be a consequence of only 17.1% of the sample having ADL limitations and only 9.1% of them being assigned to the “low evaluative and high affective SWB” class. Furthermore, a smaller sample size may make it more difficult to reach statistical significance.

The strength of the current study is that, to our knowledge, this is the first study to apply LCA to investigate SWB patterns among older adults without close confidants rather than relying solely on their mean SWB score. In addition, the present study reveals predictors of very low SWB among socially isolated older adults, which may enable tailored interventions in the future. Furthermore, our study adopts a multidimensional approach to research the impact of confidant relationships on respondents’ SWB, whereas existing work has typically focused on single domains, such as depression, anxiety, and life satisfaction. However, it should be noted that there are some limitations in the current study. First, the cross-sectional design could only reveal correlations, and the nature of this methodology may not be applicable for drawing causal conclusions between the unavailability of confidants and older adults’ SWB. Thus, longitudinal research is needed to explore causality. Second, the explanatory variables investigated in this study may not be perfect indicators of older adults’ SWB because the CLHLS was not specifically designed for our research.



5 Conclusion

Our study contributes to a better understanding of the SWB patterns in older men and women who lack a confidant. The findings of this study also have important policy implications. First, routine screening for older people with unmet needs for confidant relationships is advocated, similar to screening for other health risk factors, to identify those who are socially isolated and inform efforts to address their needs. Furthermore, future research is recommended to develop health care programs tailored to the specific SWB group of socially isolated older adults, particularly those who suffer from very low SWB. This vulnerable population has been largely unexplored in the current literature.
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Objective: The goal of this research was to reveal the association between living alone and depressive symptoms in older adults. It also aims to explore the mediating role of social activity and adult children’s relationship satisfaction. Ultimately, the study seeks to add to the body of knowledge for lowering the risk of depression among older people and promoting positive aging.

Methods: Based on information from the 2020 China Health and Retirement Longitudinal Study, the ordinary least square (OLS) regression model and propensity score matching (PSM) were used to investigate the association between living alone and depressive symptoms in older adults and to explore possible heterogeneity in different groups. Utilizing the SPSS PROCESS macro application, the mediation model was constructed. The significance of the mediation effect was investigated using the Bootstrap technique.

Results: The average level of depressive symptoms of older people living alone (10.55 ± 6.962) was higher than that of older people who do not live alone (8.80 ± 6.363). The baseline regression analysis revealed a significant connection between living alone and the depressive symptoms of older people (β = 0.842, p < 0.001). The association between living alone and the level of depressive symptoms was significantly higher in those aged 60–74 years (β = 1.698, p < 0.001) than in those aged 75 and older (β = 0.953, p < 0.05). The association between living alone and depressive symptoms was significantly higher in rural older adults (β = 1.512, p < 0.001) than in urban older adults (β = 1.141, p < 0.001). Between living alone and the level of depressive symptoms experienced by older people, there was a substantial mediation impact on social engagement and adult children’s relationship satisfaction, which contributed to 2.91 and 13.62% of the overall effect.

Conclusion: For older age groups, living alone is associated with higher levels of depressive symptoms. This effect is stronger in older adults aged 60–74 or rural areas. In older age groups, the association between living alone and depressive symptoms is mediated by social activity and adult children’s relationship satisfaction.

Keywords
 depressive symptoms; living alone; social activity; adult children’s relationship satisfaction; older adults


1 Introduction

The National Bureau of Statistics has released data displaying that the percentage of people aged 65 and above in China’s overall population has risen from 9.1% in 2011 to 15.4% in 2023. The proportion is expected to continue growing, highlighting the increasingly significant issue of population aging. Depression is a common psychiatric condition marked by enduring feelings of sorrow, emptiness, and disinterest, accompanied by somatization and cognitive changes (1). It is predicted that major depression will become the largest factor in the global illness burden by 2030 (2). According to WHO, almost 280 million individuals globally experience depression, which makes up 4.3% of the total illness burden. Among them, 5.7% are aged 60 years or older. Research conducted in several nations indicates an increasing frequency of depression among older adults (3, 4). The incidence of depression in older adults in China witnessed a significant rise from 36.8% in 2011 to 44.5% in 2018, reflecting an increase of around 10% (5). As an important public health problem, depression seriously endangers the health of the population (6). For example, depression increases the risk of cardiovascular disease (7), diabetes (8), and chronic obstructive pulmonary disease (9). In severe cases, depression can even result in mortality, placing a significant cost on both families and society. Therefore, how to lower the depressive symptoms of older people and avoid suffering from depression is one of the key goals of implementing health interventions.

China, deeply influenced by Confucian culture, has a well-established custom of intergenerational cohabitation, where older adults reside with their offspring. Nevertheless, as a result of the aging population, the rise in life expectancy, and the size of families gradually shrank, the percentage of older people living alone has been steadily rising (10). Most older people living alone are not accompanied by their adult children and other family members due to their widowhood or separation. This renders them a vulnerable subset of older people who require particular care and attention (11). Older people living alone are more prone to loneliness and depression, which can potentially result in an increased occurrence of illnesses, including suicide and mortality (12). However, living alone is not always detrimental to the physical and mental health of older people. Research has indicated that older adults who live alone have a decrease in their health burden (13). Additionally, living alone alleviates the life pressure experienced by older women (14), allowing them to have more time and energy to enjoy later life while diminishing their depressive symptoms. This study utilizes the 2020 China Health and Retirement Longitudinal Study (CHARLS) to investigate the association of living alone with depressive symptoms in older adults and to reveal the role of potential factors. The purpose is to formulate targeted measures to lower the risk of depression among older people living alone.



2 Literature review


2.1 The direct influence of living alone on the depressive symptoms of older people

Depression is a prevalent disease. Long-term depression has significant detrimental effects on the patient’s mood, cognition, body, and behavior. These effects include a lack of interest in their surroundings, reduced contentment with life, and impaired cognitive performance (15). In order to mitigate the detrimental consequences of depression and the ongoing rise in its prevalence, it is vital to comprehend the factors that lead to depression in various demographic groups. Older adults living alone are a vulnerable group among older people and require special attention. They may face a range of problems including shrinking social networks, social isolation, and loss of social roles (16). They have limited access to social support and emotional comfort, intensifying feelings of loneliness and contributing to a deterioration in mental health (17). In particular, older adults who live alone due to the death of a spouse experience extended periods of anxiety and depression to adjust to negative shocks (18). Nevertheless, older people living alone are highly heterogeneous. While some older people living alone may be socially disconnected, others remain actively integrated into society (19).

Therefore, different scholars hold different views on the relationship between living alone and the mental health of older adults. A study conducted in China indicates that living alone is a predictor for identifying a high prevalence of depression in older adults (20). Compared with those living with others, older adults who live alone are at higher risk of feeling lonely (12) and depressed (21). Srivastava’s study revealed that widowed older adults in India who lived alone had a 56% greater chance of experiencing depression compared to those who were married and did not live alone (22). This finding was confirmed by a large sample of research in the UK, which found that living alone was a high-risk factor in developing depression (23). However, living alone did not mean that older adults living alone were any more likely to feel lonely or depressed than those not living alone. Living alone has less of an impact on older adults’ mental and physical wellness because most of them have comparatively strong physical and cognitive abilities (24). A study in South Korea showed that older women in nuclear households were more prone to depressive symptoms than female older people living alone (25). Similarly, a Chinese scholar found that living with children may lead to a decline in the ability of older people to take care of themselves, and may even be a disadvantage that affects their physical and mental health (26). According to the theory of intergenerational conflict, the conflict between family members will lead to greater pressure on older people who do not live alone (27). Some studies have shown that the amount of depression was not significantly affected by whether older people lived alone or with family over many generations, and for older women, living alone actually improved mental health (14).



2.2 The mediating role of social activity

The degree of a person’s participation in various social activities, such as volunteer work and recreational activities, was referred to as their social activity (28). This includes the specific activities and how often the individual participates in them. Previous studies have demonstrated that older people who live alone may experience social dislocation or a loss of social cohesiveness (16). Nevertheless, research conducted in Singapore has revealed that 85.6% of older adults who lack social connections do not live alone (29). Within economically advanced nations, older people who live alone pay more attention to the role of friendship, have more friends in their social networks, and have less dependence on their families (30). Older adults living with disabilities who are capable of living alone probably have fewer limitations compared to those who are living with their families. They can engage in social activities that mitigate the negative association of living alone with depressive symptoms (31).

In addition, older adults’ mental health benefits from high-level social activities. The mental health of older people is influenced by neighborhood care, social support, and social networks (32). The theory of social integration holds that individuals maintain strong connections with their families, neighbors, and friends, forming social networks through which older adults’ thoughts or behaviors are controlled or regulated (33). Older adults’ social activity may be stabilized and their subjective well-being raised by engaging in more social activities on a regular and high-quality basis (34). Older adults with the highest degree of social activity exhibited superior mental health compared to other groups (35). Both online and offline social participation contribute to older adults’ development of a feeling of belonging and identity, as well as alleviating their depressed symptoms and negative emotional encounters (36).



2.3 The mediating role of adult children’s relationship satisfaction

Social relationships have an essential function in the overall well-being of older adults, with the bond between adult children being the fundamental social connection (37). Adult children’s relationship satisfaction refers to the degree of contentment experienced by older people with regard to their relationships with their offspring. Higher satisfaction means closer relationships between adult children and older adults, and more frequent parent–child contact. Living alone is an important predictor of adult children’s relationship satisfaction (38). A study showed a positive correlation between living with adult children and the subjective well-being of older people compared to those living alone (39). Under the condition of insufficient pension and social welfare system, disadvantaged older people rely heavily on the financial, emotional, and nursing support provided by their adult children to maintain their daily lives. Therefore, living with their adult children is considered one of the most direct types of family support (40). However, older people living alone have limited opportunities to exchange support with their adult children, which in turn affects the intimacy of the parent–child relationship (41). Living alone and lower adult children’s relationship satisfaction are risk factors for social isolation among older adults, leaving them in a state of disrupted interpersonal and social interaction (42). Lower adult children’s relationship satisfaction means that older adults are at risk of falling into family isolation as their expectations of family are not realized (24). Similarly, family closeness can be considered a potential protective factor for depressive symptoms in older adults living alone (43). Older adults with higher satisfaction with their adult children’s relationships are more likely to feel a sense of family belonging, accept help and companionship from their adult children, and reduce the risk of social isolation.




3 Theoretical framework

This study utilizes ecosystem theory as a theoretical framework. Ecosystem theory acknowledges that people do not exist independently but interact with and have an impact on the environment in which they live (44). Based on the degree of influence from small to large, ecosystem theory classifies systems into three levels: micro, meso, and macro. The microsystem pertains to the immediate environment in which a person lives. The mesosystem refers to smaller-scale environments like family, friends, neighbors, and other direct contacts. The macrosystem refers to ecosystems that are larger than the meso level, such as the community, social, and cultural environments in which a person lives (45).

Ecosystem theory emphasizes that the health status of a person is related to interacting ecosystems (46). In this study, the term “micro-system” pertains to the living arrangements of older people, specifically whether they live alone or not. The term “meso-system” refers to the older adults’ satisfaction with their adult children’s relationships. The term “macro-system” refers to the older adults’ level of activeness in participating in social activities. Hsu showed that older adults living alone with higher levels of social activeness had autonomous and active lifestyles. They also revealed that pleasant social surroundings and environments with solid family relationships are crucial to reducing depressive symptoms among older adults living alone (24). Ren and Lu agreed that older adults living alone may experience pleasure and pride by engaging in social activities or getting assistance from their children (47). This contributes to maintaining a positive outlook on life and reduces the likelihood of experiencing depressive symptoms.

Based on the above theoretical framework and empirical evidence from the literature, this study proposes the following hypotheses:


Hypothesis 1: Living alone has a significant positive correlation with the depressive symptoms of older people.

Hypothesis 2: Social activity plays an intermediary role between living alone and the depressive symptoms of older people.

Hypothesis 3: Adult children’s relationship satisfaction plays an intermediary role between living alone and the depressive symptoms of older people.
 

In summary, this study has constructed the model using the hypotheses indicated before, as seen in Figure 1.

[image: Figure 1]

FIGURE 1
 Hypothetical model.




4 Research design


4.1 Data sources

Data from the 2020 China Health and Retirement Longitudinal Study served as the basis for this investigation. The survey was a long-term investigation conducted by Peking University’s National Development Research Institute. The participants were individuals above the age of 45 in China. The survey was initially performed in 2011 using the multistage probability proportional to scale (PPS) sampling approach. It spanned 28 provinces and regions of China, with 150 county-level units and 450 village-level units. It had a wide geographical and large sample representation. The 2020 CHARLS survey was the fifth round of tracking survey to be conducted in 2020, which collected fundamental data on individuals and families, health status, cognitive function, work and retirement, household income and expenditure, and epidemiological modules. The data were utilized to conduct a more thorough analysis of China’s aging population. The study included a total of 11,451 individuals aged 60 years and older. Participants with missing essential and non-essential variables were excluded, resulting in a final sample size of 6,688 (see Figure 2).

[image: Figure 2]

FIGURE 2
 Sample selection flowchart.




4.2 Variable selection


4.2.1 Dependent variable


4.2.1.1 Depressive symptoms

The CESD-10 is a tool used to assess the depressive symptoms of older adults. It has demonstrated strong validity and reliability in testing with older people in China (48). The CESD-10 questionnaire comprises 10 items, including “I am troubled by some trivial matters” and “I have difficulty in concentrating when doing things,” etc. Eight of the questions are connected to negative emotions, and the remaining two are related to positive emotions. There are four options for each question: little or never (1 day), medium or less frequently (1 ~ 2 days), occasionally or a half times (3 ~ 4 days) and majority of the times (5 ~ 7 days), assigned a value of 0 ~ 3 points. Positive emotional questions are assessed in reverse order. The total value ranges from 0 to 30 points. Greater scores are correspond with higher levels of depressive symptoms in older adults. In this study, the Cronbach’s αcoefficient of the scale is 0.733.




4.2.2 Independent variable


4.2.2.1 Living alone

The length of time spent with older people is obtained from CHARLS’ questions “How long did you live with your spouse or partner in the past year” and “How long did your adult children live with you in the past year.” According to Zheng et al. (20) defined living alone as “older people who had live with their spouses, parents or parent-in-law, offspring, brothers and sisters for less than 11 months in the past year.”




4.2.3 Mechanism variables


4.2.3.1 Social activity

According to CHARLS’ question, “Have you spent the last month participating in any of the following social activities?” determines whether older adults participate in social activities (including going out, volunteering, going to school, etc.). Based on the question “How often did you do these activities in the past month?” determines how frequently older people engage in social activities (almost daily = 3, almost weekly = 2, infrequently = 1). Calculate social activities using the Equation 1:

[image: image]

Ai indicates whether to participate in social activity plans (yes = 1, no = 0), and Fi indicates the frequency of participating in each social activity plan. The numerical range of social activities is 0 ~ 24 points. The more active older adults participate in social activities, the higher the score.

Adult children’s relationship satisfaction. The “Are you pleased with the way you interact with your kids?” survey gauges how satisfied parents are with their relationships with their kids. There are five possible answers which were assigned a value of 1 ~ 5. The higher the assigned value, the more satisfied the bond between aging parents and their offspring.




4.2.4 Control variables

The control variables for this study, as outlined in Table 1, include gender, age, place of residence, education level, marital status, family economic position, self-rated health status, chronic illnesses and ADL. Gong’s approach of measuring per capita household consumption is used to determine the economic status of a family (49). The ability of daily activities is measured according to the questionnaire question “Do you have difficulty in dressing, bathing, eating, getting up, going to the toilet, and controlling defecation because of health and memory?.” Each question corresponds to four options: “No difficulty,” “It is difficult but can still be completed,” “It is difficult and needs help” and “It can’t be completed,” assigned a value of 0 ~ 3 points. The range of values in 0 ~ 18 scores. Older adults’ capacity to carry out activities of daily living declines with increasing score.



TABLE 1 Variable definitions.
[image: Table1]




4.3 Statistical analysis


4.3.1 Ordinary least square

Because the depressive symptoms in this study are a continuous variable, the ordinary least square approach was chosen for examining the association between living alone and the depressive symptoms of China’s senior population. The model that this paper builds is as follows:

[image: image]

In Equation 2, the explained variable [image: image] represents the depressive symptoms of the survey sample; the core independent variable [image: image] represents the living alone situation of the survey sample; [image: image] is the other control variables. [image: image] is the intercept term, [image: image] and [image: image] are the regression coefficients of the corresponding variables and [image: image] is the random error term.



4.3.2 Propensity score matching

The Propensity score matching approach, which was originally put forward by Rosenbaum and Rubin, is a better way to handle endogenous problems. Because it can effectively eliminate the mixed bias through a series of matching processes, and partially resolve the issue of selective bias in observational experiments.

This study utilized propensity score matching to assess the effect of living alone on depressive symptoms in older adults, in order to examine the reliability of the findings obtained from the OLS regression model. First of all, this study divides the samples into two groups: the treatment group (living alone) and the control group (not living alone). It matched the samples of each control variable utilizing the Logit model and evaluated the likelihood of the sample individuals entering the treatment group according to the observable characteristics. That is, the propensity score is calculated by the Logit model:

[image: image]

In Equation 3, [image: image] indicates living alone, [image: image] indicates not living alone, and [image: image] is a series of control variables.

Secondly, according to the propensity score choose the appropriate matching technique to align the samples. Diverse matching strategies provide varying variances. In order to ensure the robustness of the results, this research selects nearest neighbor matching (k = 3), radius matching and kernel matching, among which the caliper of radius matching is 0.01. After completing the three matching methods to match the samples, check the balance of the matched control variables in the treatment group and the control group. If there is no significant difference, move on to the following action.

Finally, based on the matched samples, the average treatment impact on the treated (ATT) of older people living alone is calculated:

[image: image]

In Equation 4, [image: image] denotes the depressive symptoms of older adults living alone, and [image: image] denotes the depressive symptoms of older adults not living alone.



4.3.3 Test of mediating effects

To investigate the mechanism of the effect of social activeness and adult children’s relationship satisfaction between living alone and depressive symptoms in older adults. This study used the SPSS macro program PROCESS developed by Hayes (50) to construct a mediated effect model. Model 6 examines whether there is a chain mediating effect between social activity and adult children’s relationship satisfaction. Model 4 examines the parallel mediating effect of social activity and adult children’s relationship satisfaction. The significance of the regression coefficient was tested by deviation correction Bootstrap 95% confidence interval and 5,000 iterations of sampling were used. The outcome is significant if there is no zero in the confidence interval.





5 Results


5.1 Descriptive analysis

The results of descriptive statistics for older adults living alone and non-living alone are shown in Table 2. The results showed that 19.2% of older adults were living alone and 80.8% were non-living alone. The average level of depressive symptoms among older adults who live alone (10.55 ± 6.962) was higher compared to older adults who do not live alone (8.80 ± 6.363) (p < 0.001). Social activeness among older adults living alone (1.51 ± 2.017) was also higher than that older adults not living alone (1.31 ± 1.880) (p < 0.001). 45.2% of older adults living alone and 47.4% of older adults not living alone reported being extremely satisfied with their adult children’s relationship satisfaction (p < 0.001).



TABLE 2 Demographic characteristics of 6,688 samples.
[image: Table2]



5.2 Baseline regression results

Firstly, the association of living alone on the depressive symptoms in older adults was examined using the conventional least squares approach (OLS). Table 3 shows the results of benchmark regression. Model (I) is the benchmark model. It is found that living alone is associated with higher levels of depressive symptoms in older adults. Based on model (I), model (II) and model (III) gradually incorporate controlled variables and intermediate variables. The results also show that living alone can significantly increase the depressive symptoms of older adults. The findings further confirm hypothesis 1. At the statistical significance of 0.001, social activity and adult children’s relationship satisfaction are negatively correlated with depressive symptoms in older adults. This means that when social activity and adult children’s relationship satisfaction increase, the depressive symptoms in older adults decrease. Furthermore, the inclusion of intermediary variables (social activity and satisfaction with adult children’s relationship) in the model (II) leads to a decrease in the direct predictive effect of living alone on depressive symptoms in older adults. It is indicated that there may be an intermediary effect between them, which needs further testing.



TABLE 3 Baseline regression results.
[image: Table3]



5.3 Heterogeneity test

There may be obvious differences in the depressive symptoms of different older groups living alone. In this study, different ages or residences were divided into groups. The specific results are shown in Table 4.



TABLE 4 Heterogeneity analysis results.
[image: Table4]


5.3.1 Age heterogeneity

To analyze the age difference in depressive symptoms of older people living alone, this paper divides older adults into two groups: the younger (60 ~ 74 years old) and the older (≥75 years old) for heterogeneity analysis. The findings indicate that living alone has a positive and significant association with the level of depressive symptoms among older people aged 60–74, and those aged 75 and older. This association between depressive symptoms of older people aged 60–74 is more intense, which is significant at the statistical level of 0.1%. Older adults aged 75 and older were statistically relevant only at the 5% level, so it can be considered that living alone has an age difference in depressive symptoms of older people.



5.3.2 Urban–rural heterogeneity

To analyze the urban–rural differences in the depressive symptoms in older adults living alone, this paper divides older adults into two groups according to their residence, rural and urban, and analyzes the heterogeneity. The findings indicate that the depressive symptoms of older adults in rural and urban areas are significantly positively correlated at the statistical level of 1%. The influence coefficient of living alone on older adults’ level of depression in rural areas is 1.512, while the influence coefficient of living alone on the level of depressive symptoms of older adults in urban areas is 1.141. It is feasible to claim that older adults’ depressive symptoms vary across rural and urban regions.




5.4 Robustness tests


5.4.1 Model replacement

To enhance the reliability of research findings, researchers often opt for either variable replacement or model replacement methods for testing purposes (see Table 5). This study employs the substitution statistical method to assess the reliability of the findings. The robustness of the model is evaluated by comparing the direction, magnitude, and significance of the estimated coefficients of the primary explanatory variables. According to Andresen’s research, the total score of the CESD-10 scale is ≥10, which means that older adults suffer from depression (51). Accordingly, if the level of depressive symptoms of older people is less than 10 points, they assign 0 points. Otherwise, it is assign 1 point. The binary logistic regression model is used to replace the OLS regression model for the robustness test.



TABLE 5 Robustness test results based on the model substitution method.
[image: Table5]

The regression’s results show that living alone is associated with higher levels of depressive symptoms in older adults at the statistical level of 0.001. The direction and significance of the coefficient after replacing the model are essentially corresponding to the OLS regression model, which shows that the model has good robustness.



5.4.2 Propensity score matching

The traditional linear regression model may have individual self-selection behavior, resulting in biased estimation results. To assess the robustness of OLS regression model findings and deal with endogeneity issues in model design and sample selection. The propensity score matching method is employed in this study to test the empirical results. Multiple methods of nearest neighbor matching (k = 3), radius matching, and kernel matching are adopted for sample matching, respectively. The balancing test has been passed by all three matching strategies. Due to the limited space, this paper only gives the balance test results of kernel matching, as shown in Table 6. Before matching, the variations between the treatment group and the control group were significant at the statistical level of 1% or 5%, except for the variables of family economic status and self-rated health status, which fully showed that there was a self-selection effect in living alone. Taking kernel matching as an example, it is discovered that the statistical value of the test is greater than 0.05 and that the deviation ratio of covariates before and after matching is greatly reduced. It can be considered that the heterogeneity between the treatment group and the control group was effectively weakened, and the matching effect was good. So it passes the balance test.



TABLE 6 Balance test.
[image: Table6]

At the same time, the matching effect diagram (see Figure 3) is generated to more intuitively visualize the distribution of covariate deviation between the treatment group and the control group before and after matching. After matching, there is a considerable reduction in the covariate variation across groups, indicating a satisfactory overall matching impact.

[image: Figure 3]

FIGURE 3
 Distribution of control variables before and after matching.


The average treatment effect is shown in Table 7. According to the findings, the net additional value of depressive symptoms in older adults caused by living alone is 1.745. After nuclear matching, ATT is 0.839, indicating a net added value of the depressive symptoms in older adults caused by living alone is 0.839. It may be considered that older people living alone will have much higher levels of depressive symptoms, which is consistent with the OLS regression model. The average processing impact (ATT) of nearest neighbor matching (k = 3) and radius matching is also noteworthy at the 1% statistical significance level, and the results obtained by the three matching methods have little difference, further confirming hypothesis 1.



TABLE 7 Propensity score matching results propensity score matching results.
[image: Table7]




5.5 Mechanism analysis

The regression analysis results of social activity and adult children’s relationship satisfaction between living alone and depressive symptoms of older adults are shown in Table 8. Living alone is the independent variable in this study, while older adults’ depressive symptoms are the dependent variable. Social activity and adult children’s relationship satisfaction serve as intermediary variables. The control variables include gender, age, place of residence, education level, marital status, family economic position, self-rated health status, chronic diseases, and ADL. The results show that living alone can significantly positively predict social activity (β = 0.12, p < 0.001) and older adults’ depressive symptoms (β = 0.15, p < 0.001), and significantly negatively predict adult children’s relationship satisfaction (β = −0.12, p < 0.001). Older adults’ depressive symptoms were adversely predicted by adult children’s relationship satisfaction (β = −0.16, p < 0.001). Social activity significantly negatively predicted older adults’ depressive symptoms (β = −0.04, p < 0.001), but did not significantly predict adult children’s relationship satisfaction (β = −0.01, p > 0.05). That is to say, there is no chain mediation between social activity and adult children’s relationship satisfaction between living alone and older adults’ depressive symptoms. After accounting for intervening variables, it was found that living alone is associated with higher levels of depressive symptoms in older people (β = 0.13, p < 0.001). This suggests that social activity and adult children’s relationship satisfaction partially mediate the association between living alone and depressive symptoms of older adults.



TABLE 8 Regression model of mediating effects of social activity and child relationship satisfaction (standardized).
[image: Table8]

Table 9 displays the outcomes of the chain mediation effect test conducted with Model 6 of the Process4.0 macro program. The total indirect effect value of social activity and adult children’s relationship satisfaction is 0.1011, accounting for 10.72% of the overall effect. There is no zero in the Bootstrap 95% confidence interval. The indirect effect value of living alone → social activity → depressive symptoms (path 1) is −0.0274, which is opposite to the sign of the direct effect value, indicating that social activity plays a “masking effect” between living alone and older adults’ depressive symptoms. The indirect effect value of living alone → adult children’s relationship satisfaction → depressive symptoms (path 2) is 0.1278, which represents 13.55% of the overall effect. The fact that there is no zero in the Bootstrap 95% confidence interval indicates that there is a mediating effect of adult children’s relationship satisfaction between living alone and older adults’ depressive symptoms. The indirect effect value of living alone → social activity → adult children’s relationship satisfaction → depressive symptoms (Path 3) is 0.0007, which represents 0.07% of the overall effect. The fact that there is no zero in the Bootstrap 95% confidence interval indicates that Path 3 is insignificant. This further confirms that there is no chained mediation effect in this mediation model.



TABLE 9 Chain mediation effect test.
[image: Table9]

Table 10 displays the findings of testing the parallel mediation effect using Model 4 of the Process4.0 macro program. The values of the indirect effect of social activity and adult children’s relationship satisfaction were − 0.0274 and 0.1285. None of the Bootstrap 95% confidence intervals contained 0, indicating a significant mediation benefit. The outcomes of the parallel mediation model show that adult children’s relationship satisfaction has a stronger mediation effect than social activity. Specifically, the difference between the mediation effect of social activity and adult children’s relationship satisfaction is −0.1558. The Bootstrap 95% confidence interval is [−0.2429, −0.0729].



TABLE 10 Parallel mediation effect test.
[image: Table10]




6 Discussion


6.1 Living alone has a dramatic positive influence on depressive symptoms in older people

Both the OLS regression model and PSM estimate results indicate that living alone is associated with higher levels of depressive symptoms in older adults, which is in accordance with the findings of earlier studies (21). On the one hand, older people who live alone are more susceptible to suffering feelings of isolation compared to adults who live with their relatives. Loneliness is a subjective phenomenon characterized by a detrimental emotional state driven by a mismatch between anticipated and actual social connections (52). The World Health Organization claims that more than a quarter of the global aged population experiences loneliness, leading to an elevated susceptibility to depression and maybe even suicide (53). According to a cross-sectional study conducted in Switzerland, loneliness had a positive link with depression and can both contribute to and result from the condition (54). A longitudinal study of aging in Britain also found that loneliness had a substantial association with the intensity of depressive symptoms in older adults after controlling for other confounding factors. Furthermore, this effect was shown to persist for a duration of 12 years. On the contrary, the level of depressive symptoms experienced by older adults who live alone is associated with the amount of social assistance they receive. Hayashi and other researchers regard living alone as an indicator of social vulnerability. Additionally, they also believed that social vulnerability might serve as an indicator of depressive symptoms (55). During the COVID-19 epidemic, older adults who live alone faced more challenges in accessing medical assistance compared to those who live with others. They also experienced a significant reduction in the social support they got and a constant increase in their levels of depressive symptoms (56). In addition, several scholars have demonstrated that cortisol and brain structure constitute significant factors in the development of severe depression. Older people who live alone are characterized by increased nighttime cortisol secretion and a more gradual day-night gradient. They exhibit higher levels of depressive symptoms (57). Thus, policymakers should prioritize the well-being of older people who live alone by collaborating with communities, universities, businesses, and other institutions. They should also establish regular care initiatives to provide economic assistance and emotional solace to these individuals. By building a monitoring system for older people living alone, the government can update their physical and mental health status in a timely manner, and systematically manage the occurrence and development of depression among older people living alone. Policymakers should start from the perspective of prevention to avoid the emergence of depression.



6.2 The association between living alone and depressive symptoms in older people is heterogeneous

The heterogeneity analysis results reveal significant disparities in the association of living alone with depressive symptoms in older people, depending on their age and geographical location. The results in Table 6 demonstrate that there are age differences in the association between living alone on depressive symptoms in older people. Young older people living alone experience a higher prevalence of depression and are at a greater risk of developing depression compared to older adults who live alone, which is consistent with earlier study findings (58). According to role theory, young older people who live alone are experiencing the transition of social roles, as well as the mental pressure of socioeconomic status and future planning. Consequently, they are more prone to experiencing negative emotions. The prevalence of living alone in older people has doubled or more, while in those aged 80 and above, living alone has no bearing on one’s likelihood of death (59). This could be attributed to the fact that as adults age, their experience and perspective tend to improve, enabling them to handle setbacks and pressures with composure. Additionally, older adults’ degree of depression significantly declines as their family life and finances become more secure. There are differences between urban and rural areas in the association of living alone on depressive symptoms in older people. Urban areas exhibit higher income and social welfare levels for older people living alone compared to rural areas. Additionally, urban areas boast superior medical service capacity and infrastructure development, leading to greater autonomy in the lives of these individuals (60). Nevertheless, older people living alone in rural areas frequently experience substandard living conditions and limited access to medical services as a result of poverty, inadequate transportation, and outdated healthcare facilities (61). In addition, since China’s rapid urbanization has led to a greater number of young people leaving rural areas in quest of employment opportunities, the proportion of older adult individuals living alone in rural areas has gradually increased. The disparities in income, social security systems, and infrastructure development between urban and rural regions have exacerbated the vulnerability of older people who live alone in rural areas to depression (47). The heterogeneity analysis reveals that living alone exerts a more pronounced association with the depressive symptoms of both young and older people residing in rural regions. Therefore, in forthcoming healthcare endeavors, policymakers should focus on older people who live alone, taking into account their distinct population characteristics, and implement more sophisticated preventive measures to promote active aging. Policymakers can address the issue of social role change among young older people living alone by creating employment opportunities in proximity to their residences. Additionally, they can establish medical assistance organizations in rural areas to improve access to healthcare services for older people living alone. This can be achieved by implementing medical records systems and offering personalized consultation services.



6.3 The mediating role of social activity between living alone and depressive symptoms of older people

The findings of the influencing mechanism indicate that living alone can be indirectly linked to depressive symptoms in older people through social activity. Furthermore, social activity moderates the association between living alone and the level of depressive symptoms experienced by the older population. On the one hand, living alone can be a positive predictor of social activity among older people, as supported by previous research findings (30). Optimal physical well-being is an essential prerequisite for older people to maintain independent living arrangements (62). According to the social choice theory, older people with physical and mental impairments will have limited opportunities to engage in social activities (29). Older adults who live alone possess greater physical strength and vitality, enabling them to engage in social activities more frequently, resulting in higher levels of social activity. Moreover, older people residing with their offspring experience a greater burden of household chores, resulting in diminished leisure time and vitality, consequently contributing to their comparatively limited engagement in social activities. On the other hand, social activity has a negative predictive effect on depressive symptoms in older people. Engaging in social activities can enhance older adults’ sense of belonging, alleviate the stress of daily life, enhance life satisfaction, and positively influence their physical and mental well-being (63). Activity theory promotes the regular engagement of older people in social activities that involve intellectual and physical exertion, rather than isolating them from all social responsibilities. Older people who actively participate in social activities are more likely to engage in communication with others and effectively manage negative emotions, resulting in a decrease in their levels of depressive symptoms. Consequently, policymakers can increase investment in community fitness equipment and establish dedicated spaces for older people, such as square dance venues and chess and card rooms. The community may create a high-quality social network by holding social activities such as sports meetings for older people and dumpling-making activities.



6.4 The mediating role of adult children’s relationship satisfaction between living alone and depressive symptoms of older people

The findings of the influencing mechanism indicate that living alone is associated with higher levels of depressive symptoms through adult children’s relationship satisfaction. Furthermore, adult children’s relationship satisfaction moderates the association between living alone and the level of depressive symptoms experienced by the older population. On the one hand, living alone has a negative correlation with adult children’s relationship satisfaction. The theory of intergenerational solidarity defines intergenerational relations as emotional cohesion between parents and adult children and realizes family unity through mutual support and reciprocity (64). Single older people receive less companionship and care from their offspring compared to older people who are not living alone. They experience emotional detachment, leading to a decrease in their adult children’s relationship (65). On the other hand, adult children’s relationship satisfaction also has a negative correlation with higher levels of depressive symptoms in older people (24). According to the theory of separation, with the growth of age, the physical function and social scope of older people steadily deteriorate. They are no longer suitable for social responsibilities. Conversely, older adults have a heightened requirement for emotional support and a strong inclination to cultivate more intimate connections with others. At this time, older people rely primarily on family support and companionship as their main source of emotional nourishment. A longitudinal study shows that close intergenerational relationships might lessen the negative effects of traumatic experiences and ease the psychological pressure that comes with older adults living alone (66). Older people who experience greater satisfaction with their adult children’s relationships tend to engage in more frequent meetings or communication with their adult children. For example, older adults who feel isolated will experience reduced feelings of loneliness and receive increased emotional support through video and WeChat conversations. This will foster a sense of belonging and self-worth, ultimately leading to a decrease in their levels of depressive symptoms (67). Hence, it is imperative for adult children to not only focus on providing material assistance to older people but also prioritize offering spiritual support. By engaging in direct or online interactions, individuals should enhance their communication with older people, providing them with timely support and attention. This will foster a strong intergenerational bond and help mitigate the likelihood of depression.




7 Limitation

There were also some limitations in this study: Firstly, the cross-sectional data from CHARLS 2020 were used. Even with such a large and diverse sample size, it was challenging to dynamically represent the association between living alone and depressive symptoms in older adults. Secondly, the cross-sectional study design could not rule out reverse causation, especially when a percentage of the sample would have crossed the threshold of the CES-D to warrant a depression diagnosis. In the future, we can examine the association between living alone and depressive symptoms of older people through longitudinal studies.



8 Summary

This study examines the association between living alone and depression in older people using data from the 2020 China Health and Retirement Longitudinal Study. The study also considers the mediating role of social activity and adult children’s relationship satisfaction. The findings indicate that living alone is associated with older people’s higher levels of depressive symptoms. This association is stronger in older adults aged 60–74 or rural areas. The link between living alone and depressive symptoms of older people is mediated by both social activity and adult children’s relationship satisfaction. This has immense importance in elucidating the association between living alone and depressive symptoms of older people. Additionally, it offers insights on how to avoid depression in older people, hence minimizing the associated risk.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving humans were approved by the Biomedical Ethics Review Committee of Peking University (IRB00001052-11015). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

HF: Conceptualization, Data curation, Formal analysis, Methodology, Writing – original draft, Writing – review & editing. YD: Data curation, Formal analysis, Methodology, Writing – original draft. YH: Data curation, Formal analysis, Methodology, Writing – original draft. HC: Data curation, Formal analysis, Methodology, Writing – review & editing. SH: Supervision, Validation, Writing – review & editing. RH: Supervision, Validation, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work was supported by grants from the Natural Science Foundation of Shandong Province “Evaluation and improvement of the effectiveness of the integration of social security policies for the health and old-age care of the elderly rural population with disabilities” (ZR2020MG062) and the Humanities and Social Sciences Subjects of Shandong Social Science Federation in 2023 “Study on the Formation Mechanism of Digital Poverty of Rural Elderly and the Path of Governance” (2023-ESDZ-111).



Acknowledgments

We would like to acknowledge the China Health and Retirement Longitudinal Study (CHARLS) team for providing the data.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1441006/full#supplementary-material



References

 1. Zhou, X, Li, J, Gu, W, Wang, J, Zhu, Y, Zhang, G , et al. Prevalence and associated factors of anxiety and depression among patients with chronic respiratory diseases in eight general hospitals in Jiangsu Province of China: a cross-sectional study. Psychiatry Res. (2017) 251:48–53. doi: 10.1016/j.psychres.2017.01.070 

 2. Malhi, GS, and Mann, JJ. Depression. Lancet. (2018) 392:2299–312. doi: 10.1016/S0140-6736(18)31948-2


 3. Ogbo, FA, Mathsyaraja, S, Koti, RK, Perz, J, and Page, A. The burden of depressive disorders in South Asia, 1990-2016: findings from the global burden of disease study. BMC Psychiatry. (2018) 18:333. doi: 10.1186/s12888-018-1918-1 

 4. Sjöberg, L, Karlsson, B, Atti, AR, Skoog, I, Fratiglioni, L, and Wang, HX. Prevalence of depression: comparisons of different depression definitions in population-based samples of older adults. J Affect Disord. (2017) 221:123–31. doi: 10.1016/j.jad.2017.06.011 

 5. Cui, L, Ding, D, Chen, J, Wang, M, He, F, and Yu, S. Factors affecting the evolution of Chinese elderly depression: a cross-sectional study. BMC Geriatr. (2022) 22:109. doi: 10.1186/s12877-021-02675-z 

 6. Moussavi, S, Chatterji, S, Verdes, E, Tandon, A, Patel, V, and Ustun, B. Depression, chronic diseases, and decrements in health: results from the world health surveys. Lancet. (2007) 370:851–8. doi: 10.1016/S0140-6736(07)61415-9 

 7. Zhang, Y, Li, X, Chan, VKY, Luo, H, Chan, SSM, Wong, GHY , et al. Depression duration and risk of incident cardiovascular disease: a population-based six-year cohort study. J Affect Disord. (2022a) 305:188–95. doi: 10.1016/j.jad.2022.03.005


 8. Lidfeldt, J, Nerbrand, C, Samsioe, G, and Agardh, CD. Women living alone have an increased risk to develop diabetes, which is explained mainly by lifestyle factors. Diabetes Care. (2005) 28:2531–6. doi: 10.2337/diacare.28.10.2531 

 9. Jacob, L, Haro, JM, and Koyanagi, A. Relationship between living alone and common mental disorders in the 1993, 2000 and 2007 National Psychiatric Morbidity Surveys. PLoS One. (2019) 14:e0215182. doi: 10.1371/journal.pone.0215182 

 10. Reher, D, and Requena, M. Living alone in later life: a global perspective. Popul Dev Rev. (2018) 44:427–54. doi: 10.1111/padr.12149


 11. Wu, B, Xiong, G, Zhang, P, and Ma, X. Effects of tai chi, Ba duan jin, and walking on the mental health status of urban older people living alone: the mediating role of social participation and the moderating role of the exercise environment. Front Public Health. (2024) 12:1294019. doi: 10.3389/fpubh.2024.1294019 

 12. You, H, Wang, Y, Xiao, LD, and Liu, L. Prevalence of and factors associated with negative psychological symptoms among elderly widows living alone in a Chinese remote sample: a cross-sectional study. Int J Environ Res Public Health. (2022) 20:264. doi: 10.3390/ijerph20010264 

 13. Hughes, ME, and Waite, LJ. Health in household context: living arrangements and health in late middle age. J Health Soc Behav. (2002) 43:1–21. doi: 10.2307/3090242 

 14. Jeon, GS, Jang, SN, Rhee, SJ, Kawachi, I, and Cho, SI. Gender differences in correlates of mental health among elderly Koreans. J Gerontol B Psychol Sci Soc Sci. (2007) 62:S323–9. doi: 10.1093/geronb/62.5.s323


 15. Chun, MU, Choi, JW, Kang, SG, Yoo, HN, and Lee, KH. The relationship between health related physical fitness, depression, and quality of life of the elderly. J Korea Converg Soc. (2019) 10:387–97. doi: 10.15207/JKCS.2019.10.12.387


 16. Evans, IEM, Llewellyn, DJ, Matthews, FE, Woods, RT, Brayne, C, Clare, L , et al. Living alone and cognitive function in later life. Arch Gerontol Geriatr. (2019) 81:222–33. doi: 10.1016/j.archger.2018.12.014


 17. Lee, G, and Kim, C. Social isolation and mental well-being among Korean older adults: a focus on living arrangements. Front Public Health. (2024) 12:1390459. doi: 10.3389/fpubh.2024.1390459 

 18. DiGiacomo, M, Lewis, J, Nolan, MT, Phillips, J, and Davidson, PM. Health transitions in recently widowed older women: a mixed methods study. BMC Health Serv Res. (2013) 13:143. doi: 10.1186/1472-6963-13-143 

 19. Machielse, A
. The heterogeneity of socially isolated older adults: a social isolation typology. J Gerontol Soc Work. (2015) 58:338–56. doi: 10.1080/01634372.2015.1007258 

 20. Zheng, G, Zhou, B, Fang, Z, Jing, C, Zhu, S, Liu, M , et al. Living alone and the risk of depressive symptoms: a cross-sectional and cohort analysis based on the China Health and Retirement Longitudinal Study. BMC Psychiatry. (2023) 23:853. doi: 10.1186/s12888-023-05370-y 

 21. Hu, C, Dai, Z, Liu, H, Liu, S, Du, M, Liu, T , et al. Decomposition and comparative analysis of depressive symptoms between older adults living alone and with others in China. Front Public Health. (2023) 11:1265834. doi: 10.3389/fpubh.2023.1265834 

 22. Srivastava, S, Debnath, P, Shri, N, and Muhammad, T. The association of widowhood and living alone with depression among older adults in India. Sci Rep. (2021) 11:21641. doi: 10.1038/s41598-021-01238-x 

 23. Robb, CE, de Jager, CA, Ahmadi-Abhari, S, Giannakopoulou, P, Udeh-Momoh, C, McKeand, J , et al. Associations of social isolation with anxiety and depression during the early COVID-19 pandemic: a survey of older adults in London, UK. Front Psych. (2020) 11:591120. doi: 10.3389/fpsyt.2020.591120 

 24. Hsu, HC
. Typologies of loneliness, isolation and living alone are associated with psychological well-being among older adults in Taipei: a cross-sectional study. Int J Environ Res Public Health. (2020) 17:9181. doi: 10.3390/ijerph17249181 

 25. Oh, DH, Park, JH, Lee, HY, Kim, SA, Choi, BY, and Nam, JH. Association between living arrangements and depressive symptoms among older women and men in South Korea. Soc Psychiatry Psychiatr Epidemiol. (2015) 50:133–41. doi: 10.1007/s00127-014-0904-2 

 26. Li, LW, Zhang, J, and Liang, J. Health among the oldest-old in China: which living arrangements make a difference? Soc Sci Med. (2009) 68:220–7. doi: 10.1016/j.socscimed.2008.10.013


 27. Oh, DH, Kim, SA, Lee, HY, Seo, JY, Choi, BY, and Nam, JH. Prevalence and correlates of depressive symptoms in Korean adults: results of a 2009 Korean Community Health Survey. J Korean Med Sci. (2013) 28:128–35. doi: 10.3346/jkms.2013.28.1.128 

 28. Levasseur, M, Richard, L, Gauvin, L, and Raymond, E. Inventory and analysis of definitions of social participation found in the aging literature: proposed taxonomy of social activities. Soc Sci Med. (2010) 71:2141–9. doi: 10.1016/j.socscimed.2010.09.041 

 29. Barrenetxea, J, Yang, Y, Pan, A, Feng, Q, and Koh, WP. Social disconnection and living arrangements among older adults: the Singapore Chinese Health Study. Gerontology. (2022) 68:330–8. doi: 10.1159/000516626 

 30. Mair, CA
. Alternatives to aging alone? "Kinlessness" and the importance of friends across European contexts. J Gerontol B Psychol Sci Soc Sci. (2019) 74:1416–28. doi: 10.1093/geronb/gbz029 

 31. Russell, D, and Taylor, J. Living alone and depressive symptoms: the influence of gender, physical disability, and social support among Hispanic and non-Hispanic older adults. J Gerontol B Psychol Sci Soc Sci. (2009) 64B:95–104. doi: 10.1093/geronb/gbn002


 32. Oshio, T, and Kan, M. Which is riskier for mental health, living alone or not participating in any social activity? Evidence from a population-based eleven-year survey in Japan. Soc Sci Med. (2019) 233:57–63. doi: 10.1016/j.socscimed.2019.05.049 

 33. Diwan, S
. Limited English proficiency, social network characteristics, and depressive symptoms among older immigrants. J Gerontol B Psychol Sci Soc Sci. (2008) 63:S184–91. doi: 10.1093/geronb/63.3.s184 

 34. Zhang, Z, and Zhang, J. Social participation and subjective well-being among retirees in China. Soc Indic Res. (2015) 123:143–60. doi: 10.1007/s11205-014-0728-1


 35. Chen, J, Zeng, Y, and Fang, Y. Effects of social participation patterns and living arrangement on mental health of Chinese older adults: a latent class analysis. Front Public Health. (2022) 10:915541. doi: 10.3389/fpubh.2022.915541 

 36. Ding, Y, Chen, L, and Zhang, Z. The relationship between social participation and depressive symptoms among Chinese middle-aged and older adults: a cross-lagged panel analysis. Front Public Health. (2022) 10:996606. doi: 10.3389/fpubh.2022.996606 

 37. Holt-Lunstad, J, Smith, TB, and Layton, JB. Social relationships and mortality risk: a meta-analytic review. PLoS Med. (2010) 7:e1000316. doi: 10.1371/journal.pmed.1000316 

 38. Guo, MAN, Xu, L, Liu, J, Mao, W, and Chi, I. Parent–child relationships among older Chinese immigrants: the influence of co-residence, frequent contact, intergenerational support and sense of children's deference. Ageing Soc. (2016) 36:1459–82. doi: 10.1017/S0144686X15000446


 39. Sukontamarn, P, Asadullah, MN, Photphisutthiphong, N, and Nguyen, YTH. Happiness in old age: the daughter connection. J Happiness Stud. (2023) 24:1729–57. doi: 10.1007/s10902-023-00655-1 

 40. Korinek, K, Zimmer, Z, and Gu, D. Transitions in marital status and functional health and patterns of intergenerational coresidence among China's elderly population. J Gerontol B Psychol Sci Soc Sci. (2011) 66:260–70. doi: 10.1093/geronb/gbq107 

 41. Takagi, E, and Saito, Y. Japanese older adults' loneliness, family relationships and mortality: does one's living arrangement make a difference? Geriatr Gerontol Int. (2020) 20:156–60. doi: 10.1111/ggi.13837 

 42. Thapa, DK, Visentin, D, Kornhaber, R, and Cleary, M. Migration of adult children and mental health of older parents 'left behind': an integrative review. PLoS One. (2018) 13:e0205665. doi: 10.1371/journal.pone.0205665 

 43. Purcell, B, Heisel, MJ, Speice, J, Franus, N, Conwell, Y, and Duberstein, PR. Family connectedness moderates the association between living alone and suicide ideation in a clinical sample of adults 50 years and older. Am J Geriatr Psychiatry. (2012) 20:717–23. doi: 10.1097/JGP.0b013e31822ccd79 

 44. Darling, N
. Ecological systems theory: the person in the center of the circles. Res Hum Dev. (2007) 4:203–17. doi: 10.1080/15427600701663023


 45. McLeroy, KR, Bibeau, D, Steckler, A, and Glanz, K. An ecological perspective on health promotion programs. Health Educ Q. (1988) 15:351–77. doi: 10.1177/109019818801500401


 46. Collins, AE
. Health ecology and environmental management in Mozambique. Health Place. (2002) 8:263–72. doi: 10.1016/s1353-8292(02)00005-9 

 47. Ren, X, and Lu, C. Effect of children’s support on depression among older adults living alone or with a spouse: a comparative analysis between urban and rural areas of China. Sustain For. (2021) 13:6315. doi: 10.3390/SU13116315


 48. Lee, CT, Yeh, CJ, Lee, MC, Lin, HS, Chen, VCH, Hsieh, MH , et al. Social support and mobility limitation as modifiable predictors of improvement in depressive symptoms in the elderly: results of a national longitudinal study. Arch Gerontol Geriatr. (2012) 55:530–8. doi: 10.1016/j.archger.2012.03.002 

 49. Gong, J, Wang, G, Wang, Y, and Zhao, Y. Consumption and poverty of older Chinese: 2011-2020. J Econ Ageing. (2022) 23:100410. doi: 10.1016/j.jeoa.2022.100410 

 50. Hayes, AF
. Introduction to mediation, moderation, and conditional process analysis: A regression-based approach. New York: Guilford publications (2017).


 51. Andresen, EM, Malmgren, JA, Carter, WB, and Patrick, DL. Screening for depression in well older adults: evaluation of a short form of the CES-D (Center for Epidemiologic Studies Depression Scale). Am J Prev Med. (1994) 10:77–84. doi: 10.1016/S0749-3797(18)30622-6


 52. Mann, F, Bone, JK, Lloyd-Evans, B, Frerichs, J, Pinfold, V, Ma, R , et al. A life less lonely: the state of the art in interventions to reduce loneliness in people with mental health problems. Soc Psychiatry Psychiatr Epidemiol. (2017) 52:627–38. doi: 10.1007/s00127-017-1392-y 

 53. Scazufca, M, and Seward, N. Addressing the threat of loneliness and depression in older adults. Lancet Healthy Longev. (2024) 5:e84–5. doi: 10.1016/S2666-7568(23)00267-2 

 54. Richard, A, Rohrmann, S, Vandeleur, CL, Schmid, M, Barth, J, and Eichholzer, M. Loneliness is adversely associated with physical and mental health and lifestyle factors: results from a Swiss national survey. PLoS One. (2017) 12:e0181442. doi: 10.1371/journal.pone.0181442 

 55. Hayashi, T, Noguchi, T, Kubo, Y, Tomiyama, N, Ochi, A, and Hayashi, H. Social frailty and depressive symptoms during the COVID-19 pandemic among older adults in Japan: role of home exercise habits. Arch Gerontol Geriatr. (2022) 98:104555. doi: 10.1016/j.archger.2021.104555 

 56. McElroy, E, Herrett, E, Patel, K, Piehlmaier, DM, Gessa, GD, Huggins, C , et al. Living alone and mental health: parallel analyses in UK longitudinal population surveys and electronic health records prior to and during the COVID-19 pandemic. BMJ Ment Health. (2023) 26:e300842. doi: 10.1136/bmjment-2023-300842


 57. Stafford, M, Gardner, M, Kumari, M, Kuh, D, and Ben-Shlomo, Y. Social isolation and diurnal cortisol patterns in an ageing cohort. Psychoneuroendocrinology. (2013) 38:2737–45. doi: 10.1016/j.psyneuen.2013.07.002 

 58. Stahl, ST, Beach, SR, Musa, D, and Schulz, R. Living alone and depression: the modifying role of the perceived neighborhood environment. Aging Ment Health. (2017) 21:1065–71. doi: 10.1080/13607863.2016.1191060 

 59. Udell, JA, Steg, PG, Scirica, BM, Smith, SC Jr, Ohman, EM, Eagle, KA , et al. Living alone and cardiovascular risk in outpatients at risk of or with atherothrombosis. Arch Intern Med. (2012) 172:1086–95. doi: 10.1001/archinternmed.2012.2782


 60. Zhang, J, Nazroo, J, and Zhang, N. Gender differences in rural-urban migration and its impact on depression in later life. Health Place. (2022b) 77:102890. doi: 10.1016/j.healthplace.2022.102890 

 61. Bonnell, LN, Clifton, J, Rose, GL, Waddell, EN, and Littenberg, B. Urban-rural differences in mental and physical health among primary care patients with multiple chronic conditions: a secondary analysis from a randomized clinical trial. Int J Environ Res Public Health. (2022) 19:15580. doi: 10.3390/ijerph192315580 

 62. Gu, D, Feng, Q, and Yeung, WJ. Reciprocal dynamics of solo-living and health among older adults in contemporary China. J Gerontol B Psychol Sci Soc Sci. (2019) 74:1441–52. doi: 10.1093/geronb/gby140 

 63. Ang, S
. Social participation and mortality among older adults in Singapore: does ethnicity explain gender differences? J Gerontol B Psychol Sci Soc Sci. (2018) 73:gbw078–gbw1479. doi: 10.1093/geronb/gbw078 

 64. Bengtson, VL, and Roberts, RE. Intergenerational solidarity in aging families: an example of formal theory construction. J Marriage Fam. (1991) 53:856–70. doi: 10.2307/352993


 65. Zunzunegui, MV, Béland, F, and Otero, A. Support from children, living arrangements, self-rated health and depressive symptoms of older people in Spain. Int J Epidemiol. (2001) 30:1090–9. doi: 10.1093/ije/30.5.1090 

 66. Silverstein, M, and Bengtson, VL. Do close parent-child relations reduce the mortality risk of older parents? J Health Soc Behav. (1991) 32:382–95. doi: 10.2307/2137105 

 67. Nakagomi, A, Shiba, K, Kondo, K, and Kawachi, I. Can online communication prevent depression among older people? A longitudinal analysis. J Appl Gerontol. (2022) 41:167–75. doi: 10.1177/0733464820982147 


Copyright
 © 2024 Fang, Duan, Hou, Chang, Hu and Huang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.










	
	TYPE Original Research
PUBLISHED 02 August 2022
DOI 10.3389/fpubh.2022.907934






The effect of subjective age on loneliness in the old adults: The chain mediating role of resilience and self-esteem

Jin Xie1,2, Bo Zhang3, Zhendong Yao4, Wenya Zhang1, Jingli Wang5, Chun-ni Zhao6 and Xinquan Huang7*


1Mental Health Service Center, Huanghuai University, Zhumadian, China

2School of Educational Sciences, Hunan Normal University, Changsha, China

3School of International Education, Huanghuai University, Zhumadian, China

4Normal College, Hunan University of Arts and Science, Changde, China

5Counseling Center of Zhumadian Psychiatric Hospital, Zhumadian, China

6School of Marxism, Foshan University, Foshan, China

7School of Marxism, Guizhou Medical University, Guiyang, China

[image: image2]

OPEN ACCESS

EDITED BY
Alessandro Musetti, University of Parma, Italy

REVIEWED BY
Agustín Martínez-Molina, Autonomous University of Madrid, Spain
 Wenning Fu, Huazhong University of Science and Technology, China
 Alberto Sardella, University of Messina, Italy

*CORRESPONDENCE
 Xinquan Huang, 576749119@qq.com

SPECIALTY SECTION
 This article was submitted to Aging and Public Health, a section of the journal Frontiers in Public Health

RECEIVED 30 March 2022
 ACCEPTED 23 June 2022
 PUBLISHED 02 August 2022.

CITATION
 Xie J, Zhang B, Yao Z, Zhang W, Wang J, Zhao C and Huang X (2022) The effect of subjective age on loneliness in the old adults: The chain mediating role of resilience and self-esteem. Front. Public Health 10:907934. doi: 10.3389/fpubh.2022.907934

COPYRIGHT
 © 2022 Xie, Zhang, Yao, Zhang, Wang, Zhao and Huang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Objectives: This study aimed to explore the effect of subjective age on loneliness in old adults, and the mediating role of resilience and self-esteem in subjective age and loneliness.

Methods: Approximately 450 old adults from Jiangxi, Hunan, Henan provinces completed the third edition of the Loneliness Scale (UCLA-LS III), Age Decade Scale (ADS), Connor-Davidson Resilience Scale (CD-RISC), and Self-Esteem Scale (SES).

Results: (1) Subjective age was significantly positively correlated with loneliness. (2) Resilience, self-esteem, and loneliness were significantly negatively correlated. (3) Subjective age affected loneliness through the mediating effects of resilience and self-esteem, respectively. (4) Resilience and self-esteem played a chain mediating role between subjective age and loneliness.

Conclusion: Resilience and self-esteem can directly affect the loneliness of the old adults alone and can also affect the loneliness of the old adults through the chain mediating effect of resilience and self-esteem.

KEYWORDS
  subjective age, loneliness, resilience, self-esteem, old adults


Introduction

Loneliness, a negative emotional experience, is pervasive in human beings. Loneliness is one of the most direct negative manifestations when an individual's communication needs are not met. It is caused by the difference between the individual's expectation of social communication and the actual level of social communication (1). Studies have found that loneliness was an important risk factor for many negative life outcomes (2), it not only damages the individual's mental health and increases the risks of depression and anxiety (3) but also has a certain impact on the individual's physiological and cognitive abilities, increasing sleep disorder and the risk of cancer, cardiovascular and cerebrovascular diseases, stroke, and other diseases and reducing the body's immune ability and the individual's cognitive functions such as processing speed, immediate recall, and delayed recall (4–6). According to a cross-sectional survey, a ratio of 20.1% to 78.1% of the old adults in the world was lonely to different degrees, and their loneliness experiences were obvious (7). Previous studies have pointed out that in old age, part of the old adults who were not lonely would turn into mild loneliness, and old age was the high incidence period of increase of the number of loneliness and the aggravation of loneliness (8). Studies have also pointed out that in old age, due to the physical and psychological constraints of old adults, they were forced to reduce their social network, thus reducing their social relationship satisfaction and aggravating the degree of loneliness (9). Studies have shown that there were significant gender differences in loneliness among old adults, and women showed stronger loneliness than men (10). In terms of age, loneliness was more prevalent among old adults, especially those who were very old, according to the survey (11). The degree of loneliness varied at different ages, with a peak at the age of 20, 50, and 80 years, and a high incidence of loneliness at the early adult stage, the late middle age stage, and the old age stage (12).

Subjective age is an individual's self-perceived age, a self-assessment of one's position in the course of life, and a favorable indicator of aging (13). Generally speaking, when the subjective age of the old adult was younger than the chronological age (i.e., the age in the general sense arranged in time series), it reflected the positive bias of the subjective age, and when the subjective age was older than the chronological age, it reflected the negative bias of the subjective age. The subjective age of the old adults showed an overall decreasing trend with time, in which the change of perceived age was not obvious, and the gap between apparent age and chronological age narrowed over time (14). A study on the relationship between loneliness and neurological symptoms in old adults suggested that subjective age can potentially alleviate the adverse effects of loneliness on neurological symptoms (15). At the same time, subjective age, as a regulating mechanism of aging, can have a certain impact on loneliness by regulating aging. Studies have shown that the more negative the self-perceived aging attitude, the higher the degree of loneliness (16). The daily fluctuation of subjective age of the old adults was significantly correlated with emotional bias: the older subjective age was more likely to produce negative emotions, while the younger subjective age was able to prevent the production of negative emotions (17, 18).

Resilience refers to an individual's ability to recover from a heavy shock or exposure to pressure (19). Previous studies have shown that individuals with high resilience can adjust their self-state in time to adapt to the environment after encountering stressful events and show less depression and anxiety than individuals with low resilience (20). Individuals with a high level of psychological resilience often have qualities such as optimism and tenacity, and they can actively mobilize strong inner strength and adopt adaptive and coping strategies to relieve anxiety when confronted with emergencies such as COVID-19. For example, a study investigated the mental health status of 3,042 subjects during the COVID-19 epidemic, and the results suggested that resilience can relieve the stress caused by the pandemic (21). Studies have also shown that individuals with strong psychological resilience have the qualities of optimism, perseverance, and positive coping, which are conducive to actively dealing with psychological distress and better adapting to society (22).

Self-esteem refers to an individual's emotional experience of self-worth and self-ability, which is an emotional component with certain evaluative significance in the self-evaluation system. Self-esteem plays an important role in emotion and social adaptation. The research showed that self-esteem and loneliness were significantly negatively correlated with predictability (23, 24). The social cognitive theory also suggested that individuals with low self-esteem engaged in certain behavioral and cognitive processes that hinder the development of social relationships, thereby increasing loneliness (25), which may in turn weaken self-esteem (26). Therefore, self-esteem was not only the antecedent of loneliness but also the consequence of loneliness, and in this mutual process, self-esteem and loneliness strengthened each other over time (27). To further understand the relationship between self-esteem and loneliness, some studies have also studied the potential mechanism between loneliness and self-esteem. The results showed that social anxiety played a moderate mediating role between self-esteem and loneliness (28).

Based on the above literature review, the following hypotheses were proposed in this study:

Hypothesis 1: The subjective age of the old adults is positively correlated with loneliness, while the resilience and self-esteem of the old adults are negatively correlated with loneliness. As a self-regulating mechanism of age, subjective age can detect an old adult's self-attitude. Loneliness, as a negative emotion, subjective age can also affect loneliness by regulating emotional health. The higher the level of resilience of the old adults, the more self-adjustment they can make, and the lower their loneliness will be. The lower the level of resilience of the old adults, the more they cannot adjust themselves, and the higher the degree of loneliness. Low self-esteem will affect the behavior and cognitive process of the old adults, hinder the development of social relations, and thus increase loneliness. A high level of self-esteem is conducive to enhancing the sense of self-worth of the old adults, promoting the development of social relations, and thus reducing loneliness.

Hypothesis 2: Subjective age can affect loneliness in old adults through the mediating role of resilience. When faced with loneliness, the old adults with a high level of resilience can fully mobilize all kinds of resources, including the estimation of subjective age, to deal with it, thus reducing the level of loneliness, while the old adults with a low level of resilience choose to escape and retreat to deal with it, thus increasing loneliness.

Hypothesis 3: Subjective age can affect loneliness in old adults through the mediating role of self-esteem. Self-esteem is a subjective measure of the interpersonal relationship between old adults and others. The old adults with higher self-esteem show lower loneliness, which will affect the formation of self-esteem in the old adults.

Hypothesis 4: Subjective age can affect loneliness in old adults through the chain mediating role of resilience and self-esteem. On the basis of hypothesis 2 and hypothesis 3, hypothesis 4 was proposed.

The detailed hypothetical model is shown in Figure 1.


[image: Figure 1]
FIGURE 1
 A chain mediation model of resilience and self-esteem in the relationship between subject age and loneliness. SA, subject age; LS, loneliness; RE, resilience; SE, self-esteem.




Methods


Participants

A convenient sampling method was used to conduct a questionnaire survey on 450 old adults from Jiangxi, Hunan, Henan provinces. First of all, five postgraduates who majored in psychology were trained as examiners, so that they could be familiar with the matters needing attention in the questionnaire survey. Then, the questionnaire survey was conducted in batches and collectively. After the survey, the questionnaires were collected on the spot. A total of 450 questionnaires were distributed, 10 invalid questionnaires were excluded, and 440 valid questionnaires were obtained, with a ratio of 97.8%. The specific information of the samples is shown in Table 1.


TABLE 1 Sample details.
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Measures
 
Loneliness scale (UCLA-LS III)

The third edition of the Loneliness Scale (UCLA-LS III) was compiled by Russell (29). This study has shown that the scale had good reliability and validity (31). The scale in this study included 20 items, such as “Do you often feel that you have a lot in common with people around you?” Four points were used to score, 1 means “never,” 2 means “very few,” 3 means “sometimes,” and 4 means “always.” The higher the total score, the higher the degree of loneliness. In this study, Cronbach's α of the whole scale was 0.869.



Subjective age scale

The subjective age was measured by the age group scale which was developed by Barak and Schiffman (30). The scale consisted of four questions. The subjects only needed to fill in the numbers on the blank line according to their actual situation. The topics were: (1) I feel like I am only __ years old. (This item measured the perceived age of the individual, that is, the age perceived by the individual himself). (2) I look like I am only __ years old. (Appearance age was measured, that is, the individual perceived age on their own appearance). (3) When working and doing things, I feel like I am only __ years old. (Behavioral age was measured, that is, the age perceived by individuals based on the activities they engaged in). (4) I have the same hobbies as people at __. (Interest age was measured, that is, the age perceived by individuals based on their own interests). The age of the four measured dimensions was subtracted from the actual age, and the average was taken as the difference between the subjective age and the actual age, which was used in subsequent calculations. Since the scale was widely used abroad, but less used in China, confirmatory factor analysis was carried out in this study to explore the applicability of this scale in old adults. The confirmatory factor analysis indexes were as follows: χ2/df = 1.472, P < 0.001, GFI = 0.935, comparative fit index (CFI) = 0.996, root-mean-square error of approximation (RMSEA) = 0.033, and standardized root-mean-square residual (SRMR) = 0.016. All the indexes were in line with the requirements of surveying. In this study, Cronbach's α of the whole scale was 0.870.



Connor-Davidson resilience scale

The resilience scale was adopted to measure the resilience of the old adults (31). Previous studies have shown that the scale had good reliability and validity (32). There were 25 items (such as “I always can recover from the setbacks quickly.”) on the scale, which were 5-point Likert scale ranging from “1 = completely incorrect” to “5 = almost always.” The higher the scale score, the higher the level of resilience. The Cronbach's α coefficient of the scale in this study was 0.96.



The self-esteem scale

The SES was adopted to measure the self-esteem of old adults (33). There were 10 items (such as “I have a positive attitude toward myself.”) on the scale, which was a 4-point Likert scale ranging from “1 = Very consistent” to “4 = Very inconsistent.” The higher the scale score, the higher the level of self-esteem. Previous studies have shown that the scale has good reliability and validity (34). The Cronbach's α coefficient of the scale in this study was 0.844.




Procedures

In this study, group testing was adopted, and interviewers who majored in psychology administered the test. The interviewers distributed questionnaires and read instructions to the subjects. The questionnaires were collected after the subjects completed the questions.



Data analysis

In this study, SPSS 22.0 were used to manage and analyze the data. Among them, descriptive statistics and correlation analysis were completed. Among them, the SPSS process component compiled by Hayes was used to test the mediation model (35). Besides, AMOS23.0 was used to construct the structural equation modeling in this study.




Results


Common method bias test

Harman's one-factor test for common method deviation was used, and the statistical results showed that there were 19 factors with eigenvalues > 1. The first factor can explain 17.05% of the variance, which was < 40% of the critical criterion (36). Therefore, there was no common method deviation in the data of this study.



Descriptive statistics and correlation analysis of each variable

Correlation analysis was carried out on resilience, subjective age, self-esteem, and loneliness, and it was found that the old adults' loneliness was significantly positively correlated with subjective age. Loneliness in the old adults was significantly negatively correlated with resilience and self-esteem. The subjective age of the old adults was significantly negatively correlated with resilience and self-esteem. There was a significantly positive correlation between self-esteem and resilience in the old adults, as shown in Table 2.


TABLE 2 Descriptive statistics and correlation analysis of each variable.
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Structural equation modeling of the chain mediation effect

Based on the hypothetical model and the analysis of the relationship between various variables, a chained mediation structural equation model with latent variables was established to investigate the mediating effect of subjective age, resilience, self-esteem, and loneliness among old adults. The results show that the fitting index of the model is: χ2 = 427.00, χ2/df = 7.12, NFI = 0.94, CFI = 0.95, IFI = 0.95, RMSEA = 0.08, and the fitting is good (refer to Figure 2).


[image: Figure 2]
FIGURE 2
 A chain mediating model of subjective age predicting the loneliness in the old adults. SA, subject age; LS, loneliness; RE, resilience; SE, self-esteem. *p < 0.05; **p < 0.01; ***p < 0.001.


The results showed that subjective age negatively predicted resilience (β = −0.22, t = −4.75, p < 0.001), significantly negatively predicted self-esteem (β = −0.23, t = −4.84, p < 0.001), and significantly positively predicted loneliness (β = 0.24, T). Resilience can significantly positively predict self-esteem (β = 0.29, t = 6.27, p < 0.001) and negatively predict loneliness (β = −0.52, t = −12.11, p < 0.001).



Significant test and effect analysis of mediating effect of resilience and self-esteem

Bootstrap analysis was used to test the significance of the mediating effect of the model. The results showed that resilience and self-esteem were the mediating variables of the influence of subjective age on loneliness in old adults, and the total effect size (95% CI) of the mediating effect was 0.23 (0.16–0.40), accounting for 70.76% of the total effect. Subjective age can not only directly affect the loneliness of the old adults but also indirectly affect the loneliness of the old adults through resilience and self-esteem, and resilience and self-esteem played a mediating role. That is, the mediating effect of resilience and self-esteem can be achieved through the following three paths (Table 3): (1) Path 1 (0.12): subject age → resilience → loneliness; Path 2 (0.08): subject age → self-esteem → loneliness; Path 3 (0.02): subject age → resilience → self-esteem → loneliness, which accounted for 35.18, 24.29, and 9.46% of the total effect, respectively.


TABLE 3 Bootstrap analysis of the mediating effect of resilience and self-esteem between subjective age and loneliness.
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Discussion


The mediating roles of resilience and self-esteem in subjective age and loneliness

The results of the correlation analysis between subjective age and loneliness showed that subjective age was significantly positively correlated with loneliness, which verified the first half of Hypothesis 1. Loneliness implied the objective lack of social relations (37), and the older or younger subjective age reflected the dynamic interaction between the individual's own cognition, the internal standard development model, and the external signs at a specific stage of life (38). Specifically, the objective loss in the old age stage was often caused by aging, and there were differences in aging among individuals due to the influence of physiological, psychological, and environmental factors. Subjective age can reflect the status of self-development that changed with the life cycle. Subjective age can reflect an aging attitude, and a positive aging attitude can effectively reduce the impact of objective loss, while a negative aging attitude can aggravate the impact of objective loss. Therefore, subjective age was significantly positively correlated with loneliness. In this study, the results of the correlation analysis between resilience and loneliness showed that resilience and loneliness were significantly negatively correlated. The results indicated that the higher the degree of resilience in the old adults, the lower the degree of loneliness, which verifies the second half of Hypothesis 1. Good resilience will have a positive impact on an individual's mental health, such as eliminating negative emotions and loneliness. In old age, a series of feeling of loss caused by aging makes the old adults actively shrink their social network, thereby making the problem of loneliness more serious. At the same time, in old age, the old adults showed stronger emotional needs, which changed the resilience of the old adults, and this series of changes made the relationship between loneliness and resilience closer. The results of the correlation analysis between self-esteem and loneliness in this study showed that self-esteem and loneliness were significantly negatively correlated. This showed that the higher the level of self-esteem of the old adults, the lower the degree of loneliness, and the lower the level of self-esteem, the higher the degree of loneliness, which verified the second half of Hypothesis 1. According to the social gauge theory of self-esteem, self-esteem can reflect the emotional state of an individual's integration into the interpersonal relationship, that is, self-esteem can reflect whether an individual has a good interpersonal relationship, thus reflecting emotional experience (39). Moreover, some studies have explained the relationship between self-esteem and loneliness from a cognitive perspective (40). According to cognitive theory, individuals with low self-esteem exhibited more internalized symptoms and had dysfunctional self-schemas in their memory, leading to the process of self-related information. The low self-esteem of the old adults led to negative cognition of the relationship between self and others, which was handled in a negative way, and finally led to loneliness.



The independent mediating role of resilience between subjective age and loneliness

The results of the mediating effect test in this study showed that resilience was an important mediator between subjective age and loneliness; therefore, Hypothesis 2 was verified. Subjective age can reflect the attitude toward aging, and young subjective age made the old adults face aging with a more positive attitude and showed more positive emotions. The expansion construction theory showed that positive emotions can effectively help individuals expand and construct their own emotional resources (41). Therefore, the subjective age of positive attitude strengthened the individual's resilience. When the level of resilience increased, the degree of loneliness decreased. Therefore, subjective age can affect loneliness through resilience.



The independent mediating role of self-esteem between subjective age and loneliness

The results of the mediating effect test in this study showed that self-esteem was an important mediator between subjective age and loneliness; therefore, hypothesis 3 was verified. The research on the formation of subjective age showed that the more positive the subjective age of the old adults, the higher the level of self-esteem; the more negative the subjective age, the lower the level of self-esteem. Specifically, due to the information processing method of self-protection, the old adults drove self-enhancement through the prejudice of cognitive processing of self-information, so as to maintain or improve self-esteem and reduce the loss caused by age (42). Some studies have also confirmed that subjective age has a significantly positively predictive effect on self-esteem (43). The aging of the old adults led to the loss of the individual, but old adults still expect to keep the same level as before. Therefore, old adults maintained their self-worth and self-esteem by adjusting their self-cognition (reducing subjective age). Therefore, subjective age can significantly predict loneliness through self-esteem, and self-esteem was an important mediator between subjective age and loneliness.



The mediating roles of resilience and self-esteem between subjective age and loneliness

The mediating effect test in this study also showed that subjective age could influence the loneliness of the old adults through the chain mediating effect of resilience and self-esteem; therefore, Hypothesis 4 was verified. The realization of this process was accompanied by a certain degree of testing of the old adults' own ability in the whole social field involved, so the old adults' ability was acknowledged to a certain extent in the process of helping others, thus generating a sense of self-affirmation and satisfaction, which were the key to the old adults' self-esteem. The effect of resilience was universal, which promoted an individual's ability to pay more attention to positive forms of self-evaluation (such as respect and approval) by others. This positive form of attention was conducive to improving the individual's self-evaluation, so it was the key to determine the level of self-esteem, that is, the level of resilience can affect the level of self-esteem, and a high level of resilience can promote the level of self-esteem. In addition, studies have shown that resilience can not only directly affect loneliness but also indirectly affect loneliness through influencing individual psychological state and neuroendocrine (44); therefore, resilience can affect loneliness through self-esteem.




Implications

Through quantitative analysis, this study obtained important insights into reducing the loneliness of old adults. The old adults can not only maintain or reduce their subjective age but also ensure good resilience and maintain a high level of self-esteem to effectively reduce loneliness. This suggested that the problem of loneliness in old adults can be prevented and improved from three aspects. First, subjective age can be changed in various ways, such as a good sense of control, a positive attitude, and good daily habits (such as eating meals on time and regular exercise habits) that can change the subjective age and strengthen the old adults' sense of controlling over their subjective age. Although aging was inevitable, it was not terrible. Having a young subjective age, maintaining psychological vitality, and actively facing life were the keys to prevent loneliness on the way of aging. Second, this study showed that increasing the level of resilience can effectively prevent the loneliness of old adults. Therefore, individuals and families should not only pay attention to the material needs of the old adults but also pay attention to the spiritual needs of the old adults. Widowed, divorced, and unmarried seniors should also be supported to find a spouse. Nondiscrimination and empathy should be given to the old adults to establish stronger support. Third, with the development of modern society, the old adults have been knocked out by the times, resulting in certain social isolation and loneliness. Self-esteem was an effective means to regulate this isolation. Therefore, when old adults encountered fresh things, they should be patiently encouraged or taught to learn, so as not to let the old adults feel separated.



Limitations and future directions

There are many aspects that can be improved in this study. First, this study adopted the method of self-report to measure subjective age, resilience, self-esteem, and loneliness, and some of the tests were carried out in public places such as parks and communities, which may have an effect on social approval. In the future, other ways (such as the evaluation of close people around the old adults) can be adapted to collect data to further improve the accuracy of the research results. Second, a cross-sectional method was used in this study to determine the relationship between variables through data analysis. In future research, a longitudinal research method can be adopted to explore the relationship between subjective age and loneliness development according to the developmental characteristics of subjective age, in order to determine the development law of subjective age and loneliness. In the future, we can also conduct research through experimental methods to observe the change in loneliness and determine the causal relationship between subject age and loneliness by manipulating the subjective age of the old adults. Third, subjective age and loneliness are complex concepts with multiple dimensions, and future research can explore the relationship between them from different perspectives. Fourth, this study is limited by the status of researchers, and before the questionnaire survey, it failed to comprehensively assess the physical health status of the old adults (e.g., whether there was a history of diabetes and physical dysfunction) and whether there was a history of mental illness. Therefore, in the future, this study can invite psychiatrists, doctors, and other professionals to evaluate the physical and mental health of the old adults and then conduct an investigation on the old adults according to the evaluation, so that the research results will be more objective and scientific. Besides, in this study, we have considered both loneliness and self-esteem as one-dimensional instead of multidimensional phenomena, and this may be a limit because this is inconsistent with the existing view. In the future, we can consider both loneliness and self-esteem as multidimensional phenomena.
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This cross-sectional study investigates the impact of social participation on the quality of life (QOL) among older adults in China. Using convenience sampling, data were collected from 508 individuals aged 60 and above (M_age = 70.53 ± 7.90 years; 56.5% women). Statistical analyses were conducted using SPSSAU software, including Pearson correlation analysis to assess relationships between social participation, psychological health indicators (loneliness, depression, and anxiety), and QOL. Multiple regression analysis and chain mediation analysis were subsequently performed to explore the mediating effects of loneliness, depression, and anxiety on the relationship between social participation and QOL. The results indicated significant correlations between social participation and loneliness (r = −0.313, p < 0.001), depression (r = −0.487, p < 0.001), anxiety (r = −0.305, p < 0.001), and QOL (r = 0.476, p < 0.001). The mediation analysis revealed significant chain mediation effects of loneliness, depression, and anxiety on the relationship between social participation and QOL (β = 0.006, p < 0.001, 95% CI [0.001, 0.007]). Higher levels of social participation were associated with lower levels of loneliness, which in turn reduced depression and anxiety, thereby enhancing QOL. These findings highlight the importance of promoting social participation to improve psychological wellbeing and QOL among older adults in China. The study advocates for active social engagement and the provision of relevant services, as well as psychological support and emotional counseling for those facing mental health challenges due to insufficient social participation.
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1 Introduction

With continuous socioeconomic development and advancements in living standards and healthcare, life expectancy is consistently increasing. According to the “World Social Report 2023” published by the United Nations, the global population aged 65 and above reached 761 million in 2021. This number is expected to increase to 1.6 billion by 2050 (1). Among all nations, China stands out with the largest population of older adults, experiencing a rapid acceleration in population aging processes related to later life. Data from the National Bureau of Statistics of China reveals that by the end of 2023, the population aged 60 and above had reached 296.97 million, representing 21.1% of the total population (2).

China has placed significant emphasis on the health of older adults in its efforts to embrace the opportunities presented by a growing aging population. Drawing on the governance experiences of the international community, China has timely proposed the implementation of a national strategy for active aging. The WHO defines Active Aging as “the process of optimizing opportunities for health, participation, and security in order to enhance the quality of life as people grow older” (3). This concept clearly elucidates that active engagement and the maintenance of healthy functioning are key objectives in promoting the wellbeing of older adults.

Unlike the traditional Chinese view of care for older adults, which focuses primarily on “Lao You Suo Yang” (having care in old age) and “Lao You Suo Yi” (being dependent in old age), active aging further emphasizes “Lao You Suo Yong” (being useful in old age) and “Lao You Suo Wei” (being active in old age) (4). It advocates for a positive attitude toward later life from both the public and the older adults themselves. In this context, social participation by older adults is a key component of active aging and an important means of demonstrating the value of the older population (5). Social participation is defined as an individual’s involvement in activities that facilitate interaction with others in society or the community, expressing interpersonal interactions outside the home (6–9). This includes active engagement in small social circles, such as friendships, as well as larger societal contexts, like workplace interactions (10), and the satisfaction derived from these engagements (11).

From both a theoretical standpoint and the United Nations’ development strategy for older adults, there is clear and strong support for the importance of social participation among older adults. According to the activity theory, one of the three major historically significant theories of psychosocial development in old age and successful aging, active aging results from older adults staying active, particularly in social participation, and engaged within society (12–14). This theory suggests that older adults should assume new roles to replace those lost due to retirement. Engaging in new activities helps mitigate the negative emotions associated with the disruption of social roles, thereby reducing their distance from society (15). By maintaining personal relationships and staying socially active, older adults can slow down or even avoid age-related losses and improve their subjective wellbeing, particularly life satisfaction. To sustain this wellbeing, older adults should substitute previous life roles, relationships, and activities from their mid-life phase (e.g., work, caring for children) with new ones (e.g., volunteering, grand-parenting) (16). This approach aligns with the United Nations’ “Active Ageing” strategy, which emphasizes that social participation is a legitimate right of the older adults and should be supported and safeguarded (17).

Existing studies have empirically analyzed the impact of social participation on various aspects of psychological health in older adults. Regarding the influence of social participation on loneliness in older adults, a cross-sectional study involving 29,795 older individuals found that those who actively engaged in social participation were less likely to experience feelings of loneliness (18). Similarly, longitudinal research has confirmed a significant negative correlation between social participation and reduced loneliness in older adults (19–21). Furthermore, intervention studies have indicated that interventions aimed at increasing social participation can effectively enhance the social support received by older adults, thereby significantly reducing their feelings of loneliness (22–24). The relationship between social participation and symptoms of anxiety and depression has been extensively discussed in gerontological research. Both cross-sectional and longitudinal studies generally support the notion that lower levels of social participation in older adults are associated with more severe symptoms of anxiety and depression (25–28). In the contemporary era of rapid information technology development, social participation can be conducted not only through traditional offline interactions but also via online communication, yielding positive health outcomes. For instance, a study by Hofer and Hargittai (29) found that online social participation can also help alleviate anxiety and depression among older adults. Some scholars argue that the relationship between social participation and emotional distress is likely bidirectional (30). That is, increased emotional distress can exacerbate symptoms of anxiety and depression, such as irritability, social avoidance, withdrawal, anhedonia, and negative cognitive biases, leading to reduced or unsatisfactory social interactions (31). Conversely, heightened sensitivity to social rejection resulting from poor social participation may also intensify symptoms of anxiety and depression.

Despite having the world’s largest older population, China has a dearth of research investigating the relationship between social participation, psychological health, and life satisfaction among older adults. Only a limited number of studies have explored the connections between social participation and feelings of loneliness (19, 32), depression (33, 34), anxiety (35), and both QOL and life satisfaction (36, 37). These investigations, however, tend to focus on single health indicators and fail to provide a comprehensive analysis of how psychological health may act as an internal mechanism influencing the relationship between social participation and life satisfaction. Notably, a study of older adults in Chinese nursing homes has demonstrated that depression mediates the relationship between loneliness and QOL, indicating that loneliness can impact QOL through the mediating effect of depression (38). Additionally, a longitudinal study in Hong Kong found that social participation mediates the relationship between loneliness and QOL among older adults (32). However, it remains unclear whether social participation can influence QOL through loneliness, depression, and anxiety individually, and whether loneliness can further mediate the effect on depression, which in turn affects anxiety levels, ultimately influencing QOL. These gaps in the literature highlight the need for further research.

To enrich the empirical knowledge on social participation among older adults in China and address current research gaps, this study aims to provide insights into the underlying mechanisms elucidating the relationship between social participation and QOL among older Chinese. This research first analyzes the relationship between social participation and QOL among older adults in China. Subsequently, it examines the mediating roles of loneliness, depression, and anxiety in the relationship between social participation and QOL. Furthermore, it assesses whether social participation influences QOL through a chained mediation process involving loneliness, depression, and anxiety. Based on these theoretical considerations and research objectives, the following hypotheses are proposed:


Hypothesis 1: Social participation can positively predict the QOL among older adults in China.

Hypothesis 2: Social participation can indirectly predict the QOL among older adults in China through the intermediary role of loneliness.

Hypothesis 3: Social participation can indirectly predict the QOL among older adults in China through the intermediary role of depression.

Hypothesis 4: Social participation can indirectly predict the QOL among older adults in China through the intermediary role of anxiety.

Hypothesis 5: Social participation can indirectly predict the QOL among older adults in China through the chain mediating effect of loneliness, depression and anxiety.
 



2 Methods


2.1 Participants and procedure

This study involved 508 older adults aged 60 and above, drawn from 13 community service centers located across four administrative districts in Guangzhou, China: Yuexiu (three centers), Huadu (two centers), Nansha (five centers), and Panyu (three centers). These service centers are funded by the local government and provide various routine day services for older adults in the community. The study employed a convenience sampling method. With institutional consent, staff at the centers invited older adults who were either participating in community activities or receiving in-home support services to complete a questionnaire. The inclusion criteria were: participants had to be 60 years or older, mentally alert, capable of independently completing the questionnaire, and willing to provide informed consent after being briefed on the study’s purpose and procedures. Exclusion criteria included being under 60 years of age, having severe cognitive impairments or serious mental illnesses, and experiencing difficulties in understanding or communicating effectively during the questionnaire process.

The study utilized two data collection methods to accommodate the preferences and circumstances of the older adult participants. Some older adults completed the paper-based survey with the assistance of staff at the service centers, who facilitated the in-person administration of the survey. Additionally, an electronic version of the survey was made available, designed and distributed using “Questionnaire Star,” an online crowdsourcing platform in China comparable to Amazon Mechanical Turk. This dual approach ensured a comprehensive and accessible means of gathering data from participants. Participants were fully informed of the research purpose, data confidentiality process, and their rights and obligations before data collection, with the survey taking approximately 20 min to complete. Informed consent was obtained from all participants, who signed a consent sheet if they agreed to participate.

The study was approved by the Human Research Ethics Committee of Guangdong University of Technology. Out of 521 questionnaires collected, 13 were excluded due to invalid responses or non-qualifying ages, resulting in 508 valid questionnaires and a response rate of 97.5%.



2.2 Measures

This study employed four scales to measure the variables of interest: the social participation items from the China General Social Survey (CGSS), the Short-Form Measure of Loneliness (ULS-8), the Hospital Anxiety and Depression Scale (HADS), and the Quality of Life Scale (QOLS). In addition, demographic information was collected from respondents, including age, sex, living arrangement, educational attainment, marital status, and economic status. In the chain mediation model analyses, age, sex, living arrangement, educational attainment, marital status, economic status were controlled to account for potential confounding biases.


2.2.1 Social participation

Social participation was measured using relevant items from the China General Social Survey (CGSS), a comprehensive and household-based continuous social survey in China. The questionnaire assessed social participation among older adults in three main areas: participation in entertaining activities, gatherings with relatives and friends, and involvement in cultural activities. The questionnaire included 12 items rated on a five-point scale: “Never,” “Several times a year or less,” “Several times a month,” “Several times a week,” and “Daily,” assigned values of 1, 2, 3, 4, and 5, respectively. Higher scores indicated greater levels of social participation among older adults (39, 40). The internal reliability of the scale in the current sample was acceptable, with a Cronbach’s alpha coefficient of 0.77.



2.2.2 Loneliness

The loneliness of older Chinese participants was evaluated using the Short-Form Measure of Loneliness (ULS-8) (41). This scale consists of eight items, each rated on a four-point Likert scale ranging from “never” to “always.” The total score is calculated by summing the responses to all items, with higher scores reflecting a greater degree of loneliness. In the current sample, the internal reliability of the ULS-8 was found to be good, with a Cronbach’s alpha coefficient of 0.87.



2.2.3 Depression and anxiety

The Hospital Anxiety and Depression Scale (HADS) (42) was utilized to assess symptoms of anxiety and depression among older Chinese participants. This self-reporting tool consists of 14 items, with seven items dedicated to measuring anxiety severity (HADS-A) and another seven items measuring depression severity (HADS-D). Each item is scored on a scale from 0 to 3, yielding a possible total score range of 0–21 for both HADS-A and HADS-D. Higher scores indicate more pronounced symptoms of anxiety or depression. The internal consistency of the scale in this study was acceptable, with a coefficient alpha of 0.80 (0.73 for HADS-A and 0.66 for HADS-D).



2.2.4 QOL

The Quality of Life Scale (QOLS) developed by Qiu (43) was used to measure the QOL among older Chinese participants. This scale encompasses 21 items across four dimensions: physical health, psychological wellbeing, social support, and environmental factors. Each item is rated on a five-point Likert scale with response options ranging from “strongly agree” to “strongly disagree,” scored as 5, 4, 3, 2, and 1, respectively. Higher scores indicate a greater level of agreement with the statements, reflecting a higher QOL. In the current sample, the Cronbach’s alpha coefficient for the scale was 0.960, indicating excellent reliability.




2.3 Data analyses

This study primarily utilized SPSSAU software for data processing and analysis. After excluding missing values and data not meeting the inclusion criteria (participants under 60 years of age), a descriptive analysis was conducted. The descriptive statistics covered age, sex, living arrangement, educational attainment, marital status, and economic status of the surveyed older adults.

Subsequently, Pearson correlation analysis and multiple regression analysis were performed to examine the relationships between the major variables. Upon identifying significant associations between the measured variables, a chain mediation analysis was conducted to investigate the mediating effects of loneliness, depression, and anxiety on the relationship between social participation and QOL. To estimate the mediation effects, 1,000 bootstrap samples were extracted. The significance of the regression coefficients was tested using bootstrap 95% confidence intervals. If the 95% confidence interval did not include zero, the corresponding effect was considered significant, indicating a valid mediation effect.




3 Results

A total of 508 older Chinese respondents participated in this survey, with ages ranging from 60 to 98 years (M = 70.53, SD = 7.90). The sample consisted of 221 males (43.5%) and 287 females (56.5%). The majority of respondents lived with family members (74.41%), while 25.59% lived alone. Regarding educational attainment, 59.06% had a junior high school education or below, and 40.94% had a senior high school education or above. Marital status was distributed as follows: 65.94% were married, 22.64% were widowed, 5.12% were single, and 5.71% were divorced. In terms of economic status, 21.85% of respondents had a monthly pension below 2,000 RMB, 41.73% had a pension between 2,000 and 5,000 RMB, and 36.42% had a pension exceeding 5,000 RMB (Table 1).



TABLE 1 Descriptive statistics.
[image: Table1]

Table 2 displays the mean, standard deviation, and correlation coefficients of social participation, loneliness, depression, anxiety, and QOL. The results suggest that all the measured variables are significantly correlated with each other. Social participation was negatively related to loneliness (r = −0.313, p < 0.001), depression (r = −0.487, p < 0.001) and anxiety (r = −0.305, p < 0.001), and positively related to QOL (r = 0.476, p < 0.001). Loneliness was positively related to depression (r = 0.628, p < 0.001) and anxiety (r = 0.612, p < 0.001), and negatively related to QOL (r = −0.642, p < 0.001). Depression was positively related to anxiety (r = 0.561, p < 0.001), and negatively related to QOL (r = −0.652, p < 0.001). Anxiety was negatively related to QOL (r = −0.560, p < 0.001).



TABLE 2 Means, standard deviations and Pearson’s correlations of all variables.
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Table 3 presents the results from the mediation analysis examining the roles of loneliness, depression, and anxiety in the relationship between social participation and QOL, controlling for age, sex, living arrangement, educational attainment, marital status, and economic status. In the first step, the direct effect of social participation on QOL was significant (β = 0.702, p < 0.001). Educational attainment, marital status, and economic status emerged as significant control variables. These findings support Hypothesis 1. In the second step, social participation was found to significantly predict loneliness (β = −0.100, p < 0.001). Educational attainment and marital status also displayed significant effects in this model. In the third step, both social participation (β = −0.130, p < 0.001) and loneliness (β = −0.366, p < 0.001) were significant predictors of depression, with age being the only significant control variable. In the fourth step, anxiety was significantly predicted by loneliness (β = 0.287, p < 0.001) and depression (β = 0.255, p < 0.001), but not by social participation (β = −0.011, p > 0.05). Sex was the sole significant control variable. Finally, when social participation (β = 0.384, p < 0.001), loneliness (β = −0.888, p < 0.001), depression (β = −1.047, p < 0.001), and anxiety (β = −0.670, p < 0.001) were included in the analysis, all these variables were found to have significant effects on QOL.



TABLE 3 Results of mediation analysis (N = 508).
[image: Table3]

Table 4 shows the indirect effect of loneliness, depression and anxiety between social participation and QOL. Figure 1 presents a chain mediating model of social participation and QOL. Both Table 4 and Figure 1 show that the direct effect of social participation on QOL (β = −0.100, p < 0.01) is significant, as the 95% confidence interval (CI) [−0.159, −0.041] does not contain zero. Additionally, the total effect of social participation on QOL (β = 0.702, p < 0.001) is significant, with the 95% CI [0.538, 0.866] excluding zero. Regarding loneliness, the 95% CI [0.015, 0.077] does not contain zero, indicating a significant mediating effect (β = 0.089, p < 0.001) in the relationship between social participation and QOL, confirming Hypothesis 2. Similarly, depression shows a significant mediating effect (β = 0.136, p < 0.001), with the 95% CI [0.043, 0.096] excluding zero, confirming Hypothesis 3. However, anxiety does not have a significant mediating effect in this relationship, as evidenced by the 95% CI [−0.007, 0.019] containing zero and a non-significant coefficient (β = 0.008, p > 0.05). Thus, Hypothesis 4 is rejected.



TABLE 4 Results of the indirect effect based on bootstrapping Test.
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FIGURE 1
 Model regarding the chain mediating effects of loneliness, depression, and anxiety on the relationship between social participation and QOL. The total effect of social participation and QOL is shown in parentheses. All path coefficients are unstandardized. *** p < 0.001.


Furthermore, the chain mediation effects involving loneliness and depression in the relationship between social participation and QOL are significant, with a 95% CI [0.007, 0.036] excluding zero (β = 0.038, p < 0.001). The chain mediation effect of loneliness and anxiety is also significant, with a 95% CI [0.003, 0.019] not containing zero (β = 0.019, p < 0.001). Additionally, depression and anxiety show a significant chain mediation effect, with a 95% CI [0.004, 0.020] excluding zero (β = 0.022, p < 0.001). Lastly, the chain mediation involving loneliness, depression, and anxiety is significant, as the 95% CI [0.001, 0.007] does not contain zero (β = 0.006, p < 0.001). Hypotheses 5 is confirmed.



4 Discussion

This study empirically developed and validated a research model to investigate the internal mechanisms between social participation and QOL among older adults in China.

First, the study results confirmed a significant positive relationship between social participation and QOL, aligning with prior research in this area (36). Specifically, higher levels of social participation and active involvement in various interpersonal and sociocultural activities were shown to enhance QOL. This suggests that social participation plays a crucial role in promoting the wellbeing of older adults in China.

Second, this study found that social participation can significantly affect QOL through individual mediators such as loneliness and depression. However, when anxiety was tested as an independent mediator in the relationship between social participation and QOL, it did not exhibit a significant mediating effect. Unlike previous research, which often focused on the simple linear relationships between social participation and these psychological factors (19, 32–35), this study explored their distinct roles as independent mediators in the relationship between social participation and QOL. By analyzing loneliness, depression, and anxiety separately, the findings provide a deeper understanding of the underlying mechanisms at play, thus contributing to the existing body of knowledge in this field.

Through the implementation of chain mediation analyses, this study further demonstrated the sequential mediating effects of loneliness, depression, and anxiety in the relationship between social participation and QOL. The results indicate that the QOL of older adults in China is not solely directly influenced by social participation but also indirectly shaped by the cumulative impact of these psychological health factors, which are influenced by social participation. Interestingly, although anxiety did not show a significant mediating effect when tested independently in the relationship between social participation and QOL, it became significant when examined in conjunction with loneliness and depression as part of a chain mediation model. This suggests that while social participation may not directly impact QOL through anxiety, it may lead to increased loneliness, which exacerbates depression levels, subsequently heightening anxiety and ultimately reducing QOL. Thus, when different psychological health indicators are included in the model as internal mechanisms, social participation’s effect on loneliness and depression is more direct. In contrast, the increase in anxiety is more a result of heightened loneliness and depression. Regardless, the adverse psychological health consequences of insufficient social participation significantly affect QOL, highlighting the need for attention and intervention.

The finding of chain mediation analyses can be interpreted from a cultural perspective. China, as a collectivist country, emphasizes group survival, where people are interdependent (44). This contrasts with the individualistic culture of Western countries, which is characterized by greater separation from the group, more distance between individuals within the group, and a focus on self-reliance, individuality, and independence (45). In comparison, older adults in China, embedded in a collectivist culture, are more accustomed to communal living and value connections with others. Therefore, they are more likely to achieve self-fulfillment and satisfaction through various social interactions (46). Upon retirement, they may need to maintain good psychological health through social participation and interpersonal interactions, ensuring satisfactory QOL. This chain mediation model offers deeper insights into the complex mechanisms through which social participation impacts QOL, contributing to a more nuanced understanding of the interplay between these variables in enhancing the wellbeing of older adults in China.

The practical implications of this study are significant. Firstly, enhancing social participation is crucial for helping older adults in China achieve better QOL. Encouraging them to maintain contact and interaction with family and friends and organizing diverse activities at the community level can alter their monotonous lifestyles, encouraging them to engage with the outside world and enhance communication. For instance, activities that allow older Chinese to showcase their skills and talents can help them discover self-worth and boost their confidence. Celebrating major traditional festivals and regional specialties can also foster interactions between community members, corporate employees, and students, creating more connections and mutual understanding with older adults. Over time, these activities can evolve into organized projects, developing volunteer teams and forming a stable social service framework for the older adults.

Attention should also be given to those older adults who, due to disabilities or illnesses, find it challenging to participate in social activities. These individuals often have a monotonous daily routine and limited interaction with the outside world, making them more susceptible to loneliness, depression, and anxiety, which can deteriorate their QOL. Solutions to help these socially isolated older adults could include encouraging them to use popular social media platforms like WeChat and QQ for online social participation (29), thereby improving their health and wellbeing. Providing timely psychological support and emotional counseling services can also prevent a decline in their QOL.

This study has some limitations that need addressing. First, due to difficulties in sample collection, a convenience sampling method was used, and the sample was limited to Guangzhou China, potentially affecting the sample’s representativeness. Future research should expand the sampling scope and optimize sampling methods to enhance the study’s representativeness and generalizability. Second, this study conducted a cross-sectional analysis, focusing on the social participation, psychological health status, and QOL of older adults at a specific stage, and constructed models and mediation analyses based on these data. It did not capture the changes in social participation, psychological health, and QOL over different age stages. Future research could attempt longitudinal analyses to better understand the dynamics of these variables. Furthermore, this study did not categorize older adults to compare their social participation, health conditions, and QOL. Given the significant differences in abilities, economic conditions, and living arrangements among the older population, future research should classify older adults based on these characteristics and conduct comparative studies for a deeper understanding of the research topic.
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Introduction: Social isolation and loneliness are global public health concerns experienced among older adults which are commonly associated with negative physical, psychological, and social outcomes. The healthcare system has an opportunity to identify and address social isolation and loneliness in older adults. The Program of All-Inclusive Care for the Elderly (PACE) was developed to serve comprehensive social needs along with medical and behavioral needs of older adults who qualify for long-term care while still living in the community. In 2021, due to state budget reductions, Wyoming’s only PACE program (WY PACE) closed, resulting in the discharge of all participants and loss of social engagement opportunities provided by this program. The objectives of this evaluation were to (1) examine the impact of the WY PACE closure on isolation and loneliness, (2) identify how older adults adapted to the loss of services addressing isolation and loneliness, and (3) identify needs for future interventions to address isolation among clients who experienced loss of supportive programs.

Methods: A mixed-methods design was used to facilitate understanding of qualitative findings while also conducting quantitative analyses to provide context for qualitative responses. Participants included 17 individuals who were either former PACE participants or their caregivers. Participants (n = 12; M = 74 years old) were predominantly non-Hispanic White (n = 8, 66%) and cisgender female (n = 7, 58%). Caregivers of participants (n = 5; M = 63 years old) were predominantly Hispanic, Latino, or of Spanish origin (n = 3, 60%) and cisgender female (n = 4, 80%).

Results: A mixed-methods design was used to facilitate understanding of qualitative findings while also conducting quantitative analyses to provide context for qualitative responses. Participants included 17 individuals who were either former PACE participants or their caregivers. Participants (n = 12; M = 74 years old) were predominantly non-Hispanic White (n = 8, 66%) and cisgender female (n = 7, 58%). Caregivers of participants (n = 5; M = 63 years old) were predominantly Hispanic, Latino, or of Spanish origin (n = 3, 60%) and cisgender female (n = 4, 80%).

Discussion: This evaluation provided preliminary insight into the impacts of the loss of programs like WY PACE on social isolation and loneliness. Creative solutions to maintain social engagement of this vulnerable population are needed.
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1 Introduction

Social isolation (i.e., the objective state of having few social relationships or limited social contact with others) and loneliness (i.e., the subjective feeling of being isolated from others) are global public health issues that have adverse psychological, physical, and social effects (1, 2). Isolation and loneliness are particularly detrimental to older adults, contributing to increased falls, cardiovascular disease, serious illness, functional decline, and malnutrition (3). Social isolation and loneliness have also been associated with heightened stress (4), increased depressive symptoms (5), and increased suicidal ideation (6) as well as death by suicide (7) among older adults.

The issues of social isolation and loneliness are increasingly prevalent, worldwide (8). In the United States, Cudjoe and colleagues found that approximately 24% of community-dwelling older adults 65 years and older are socially isolated (9). Further, data collected as part of the U.S. Health and Retirement Study demonstrated that 43% of individuals aged 60 and older reported feelings of loneliness (10). Similar rates of social isolation and loneliness were also found internationally. In the United Kingdom, the Age UK (11) organization estimated that nearly 1.4 million older adults are severely lonely. Similarly, data gathered from the Chinese Longitudinal Healthy Longevity Survey found that nearly 28% of older adults in China reported feeling lonely (12). Taken together, these findings highlight the global impact of social isolation and loneliness on older adults.

Comprehensive healthcare models are strategically positioned to combat social isolation and loneliness among older adults. The opportunity for healthcare systems to identify and address social isolation and loneliness was recognized as early as 1985 when Jones et al. (13) indicated that older adults, due to increasing physical health needs, tend to visit healthcare providers more frequently than other sectors. The researchers emphasized that, due to this frequent contact, medical providers are in a key position to identify and address social isolation and loneliness. One example of a comprehensive program that, by its structure, may address isolation and loneliness is the Program of All-Inclusive Care for the Elderly (PACE). The first PACE program, originally established as On Lok Senior Health Services in 1971 in San Francisco’s Chinatown, aimed to provide an alternative to nursing home care by offering a range of services, including adult day care, medical care, and social support (14). The model’s success led to federal Medicaid and Medicare waivers in 1986, enabling the nationwide replication of this comprehensive care model for older adults (14).

PACE was specifically designed to meet the increasing needs of low-income older adults with chronic conditions who struggle with daily activities such as bathing, dressing, toileting, and eating (15). These challenges pose barriers to independent living and contribute to a high reliance on nursing homes (16). PACE was designed to reduce the need for nursing home care by providing community-based support that enables older adults to remain in their homes for as long as possible (14, 17). A goal of PACE is to enhance the quality of life and independence of older adults through comprehensive, wrap-around services that address both medical and social needs (15). The primary mechanism driving the PACE model is the interdisciplinary team, which includes an interprofessional team of healthcare providers, behavioral health workers, and other helping professionals working collaboratively to create individualized care plans (14). These teams monitor health status, coordinate medical treatments, and provide in-home assistance, adapting care as participants’ needs change (15).

To fund these services, PACE receives monthly capitation payments from Medicare and Medicaid, which are fixed amounts paid per patient to cover their healthcare costs each month (18). If a participant is not eligible for Medicaid, then participants are responsible for paying privately for the portion that Medicaid would typically cover (18). Most of the individuals who participate in PACE programs are dually eligible for both Medicare and Medicaid (14). These financial resources enable the interdisciplinary team to offer not only medical care but also emotional and social support for participating older adults. With a defined service area, clients have access to transportation, meals, health services, and a community of others in the program with whom to socially interact. Maintaining social connectedness is an important part of aging (19), and PACE provides the opportunity for clients to address social isolation and loneliness indirectly and directly, as they meet with others, share a meal, and socially connect with their local community. Additionally, participants engage in a variety of structured social activities, including games, community outings, volunteer work, and arts and crafts. These activities are scheduled between their medical appointments at PACE, further integrating social interaction into their routine care. The short-term outcomes of PACE include increased access to comprehensive healthcare, improved management of chronic conditions, and opportunities for increased socialization (15). Over time, PACE programs have been found to contribute to long-term outcomes such as reduced hospitalizations and fewer nursing home admissions (20).

In October of 2021, Wyoming state budget cuts eliminated critical Medicaid funding for Wyoming’s only PACE program. The elimination of Wyoming (WY) PACE, deemed necessary because of “historic declines in state revenues,” according to the Wyoming Department of Health (21), was intended to save approximately $2 million in state funding. Therefore, all 139 members were discharged from the WY PACE service, and the program closed its doors in October of 2021. Important opportunities for former WY PACE members to socially engage with their care team and fellow members were eliminated. While one evaluation of a PACE closure in another state was designed to document negative impacts on health outcomes, emergency department use, and hospitalization (22), little is known about the effects of the program closure on social isolation and loneliness or what program features may be necessary to socially sustain individuals like those served by PACE.

The purpose of the current evaluation was threefold: (1) to describe the outcomes of the WY PACE closure on social isolation and loneliness among former WY PACE participants; (2) to describe ways that former WY PACE participants adapted to the loss of social engagement services (e.g., adult day services and socialization opportunities provided by WY PACE); and (3) to identify the needs and preferences of former WY PACE participants for future interventions to address social isolation and loneliness. Importantly, response and adaptation to program closure, as well as future needs, may vary by physical vulnerability. Therefore, qualitative interviews were contextualized based on risk for nursing home placement. A qualitative approach within a mixed-methods design is justified when there is limited published data in a particular area of inquiry. In this case, there are limited, published outcomes evaluation data representing enrolled participants’ experiences following a PACE program closure and even less data regarding social impacts of program closure. Therefore, an examination of the effects of WY PACE closure on the social worlds of WY PACE participants was warranted.



2 Methods


2.1 Design

A mixed-method design was used for this retrospective outcomes evaluation, in which both qualitative data and quantitative data were included in the data collection and analysis process (23, 24). Qualitative methods were used to ask open-ended and exploratory questions of the participants to better understand the phenomena of interest (25). Quantitative self-report data, reflecting physical and psychosocial health, were also collected to characterize the sample and add context to the qualitative data gathered through interviews. A qualitative approach within a mixed-methods design is particularly beneficial when there is limited knowledge in an area. In this case, there are limited evaluation findings related to health outcomes among formerly enrolled participants following a PACE program closure (22), and, little if any published evaluation findings describing the impact of PACE closure on social isolation and loneliness among previously registered participants. Therefore, the use of qualitative data in the outcomes evaluation allowed for the development of a rich understanding of the experiences of WY PACE participants in the year following the WY PACE closure.



2.2 Participants

To be included in the evaluation, participants were required to be previously enrolled in the WY PACE program at Cheyenne Regional Medical Center (CRMC) at the time of program closure, be discharged from the program at the time of WY PACE closure, be age 55 or older at the time of WY PACE closure, be residing in the prior WY PACE catchment area, and be participants who sought outpatient primary care with their same WY PACE provider. Participants were also included if they were caregivers of former WY PACE participants. Participants were excluded if they were living in a skilled nursing facility either while enrolled in the WY PACE program or after closure of the program, as their social needs were likely met by the facility. Therefore, 47 of the original 139 WY PACE participants were eligible for this evaluation. Out of the 47 participants contacted, 12 former WY PACE participants and five caregivers participated in this evaluation.



2.3 Procedure

All participants were recruited by a staff member of CRMC or their designated staff/interns through an initial letter, followed by telephone outreach, notifying them about the evaluation at one-year post WY PACE closure. First, a member of CRMC reviewed participant medical records to determine eligibility. A former member of the PACE team reached out via a mailed letter to notify potential participants and their caregivers about the evaluation and that a member of the evaluation team would contact them by telephone. Two weeks following the informational letter, a member of the team contacted eligible individuals or their caregivers, reintroduced the nature of the evaluation, and invited them to participate. Participants who agreed to the evaluation were scheduled for a 60-80-minute meeting with a trained interviewer. To ensure a participant’s ability to consent, the informed consent document was read to the participant and questions posed regarding the nature of the evaluation, risks and benefits of participation, and right to withdraw. For any participant who failed to answer these questions correctly, the relevant portion of the consent form was reread, and the questions were posed up to three times. If a caregiver indicated that a participant would be unable to complete the interview, the interview was then only conducted with the caregiver. All but one participant provided informed consent. In that case, the interview was only conducted with a consenting caregiver. During the interviews, participants and caregivers who were present were asked if they were willing to be audio-taped. Following informed consent, participants were instructed to complete self-report measures reflecting their current situation and experience, which served to contextualize qualitative data. These measures included a sociodemographic questionnaire, and measures of loneliness, isolation, depressive symptoms, and physical health. Participants who were unable to complete the measures (e.g., participants who were unable to write) were given the measures orally by the interviewer or their caregiver. Following completion of all measures, participants and caregivers who were present were asked to participate in a semi-structured interview. The interviewer asked questions about the experiences of the former WY PACE participants when the program closed, how it impacted their social worlds, and how they adapted to the loss of program benefits. The interviewer also provided participants the opportunity to discuss their recommendations for an intervention to address social isolation and loneliness for older adults with chronic illnesses. After completing the measures and the interview, participants were thanked and compensated twenty dollars for their time. Following the interview, the evaluation team reviewed Plans of Care within participants’ medical records and extracted relevant medical and psychosocial data that was recorded at the time of WY PACE closure.


2.3.1 Qualitative interview

A set of nine qualitative interview questions were developed by the evaluation team to understand the experiences of the participants who were discharged from WY PACE as a result of program closure over the prior year. Questions were designed to explore the social experiences of former WY PACE participants in response to program loss as well as their recommendations for addressing social isolation and loneliness among people who are former WY PACE participants (see Table 1). The interviewer asked the series of general questions and specific prompts were added or changed to explore particular aspects of social isolation and loneliness. All materials utilized in this evaluation, including the qualitative interview and quantitative data, can be made available upon request.



TABLE 1 Qualitative interview questions.
[image: Table1]




2.4 Measures


2.4.1 Sociodemographic and clinical measures for contextualizing qualitative findings


2.4.1.1 Demographic questionnaire

Demographic information was collected about WY PACE participants and caregivers who were present. This demographic information included information about their age, biological sex, gender identity, ethnicity, race, marital status, housing situation, income, current household membership, and presence or absence of a caregiver in the home.



2.4.1.2 Plan of care at program closure

Plans of Care at the time of WY PACE closure comprised information regarding participants’ living situation, cognitive functioning, depressive symptoms (i.e., Geriatric Depression Scale Score; GDS; 26), presence of chronic and acute illnesses, and psychosocial problems such as social isolation. In addition, at the point of closure, the WY PACE interprofessional team developed a risk score to categorize patients by their risk for nursing home placement and included that risk score in the final Plans of Care. Despite all participants qualifying for nursing home care, their level of risk for nursing home placement varied. Risk was categorized in the following way: (1) participants are currently placed in a nursing home facility or assisted living facility for custodial care, where they are no longer able to live safely in the community; (2) participants are in immediate jeopardy of placement in nursing care within the next six months, meaning they would likely not be able to live safely in the community without WY PACE services; (3) participants are medically stable with ongoing home caregiver support but will need strong medical management; and (4) participants are in no immediate jeopardy when receiving home and community-based services.



2.4.1.3 Physical health, mental health, and psychosocial measures

To contextualize the interview data, several standardized measures were employed to assess social, mental, and physical functioning at the time of the interview. Social support was measured by both the Berkman-Syme Social Network Index (26) and the Multidimensional Scale of Perceived Social Support (MSPSS; 27). Loneliness was assessed using the Revised UCLA Loneliness Scale (R-UCLA; 28). Depression was evaluated using the GDS (29). Physical health status was characterized by the Short Form-36 Health Survey (SF-36; 30).





2.5 Data analysis


2.5.1 Qualitative coding

Two raters (BSD and CLM) conducted a content analysis using emergent thematic coding to determine the underlying themes (31). An inductive thematic analysis approach was chosen, which allows patterns to emerge directly from the data without using a pre-existing theoretical framework (32). The purpose of this evaluation was to explore participants’ experiences using a bottom-up approach rather than to evaluate outcomes based on a predefined model (33). The raters followed a three-step procedure (i.e., open coding, axial coding, and selective coding) according to Corbin and Strauss (34). First, the raters read each transcript independently and created a list of open codes for each passage in the transcripts. Second, axial coding was conducted, where the open codes were combined into fewer, more comprehensive categories. Third, selective coding was completed, where the raters identified core categories or central themes that best represent the essence of the data. The reliability of coding was deemed acceptable once discrepancies were discussed and mutually agreed upon and a 100% agreement between raters was reached across all themes (31). Upon finding emerging themes, the raters independently assessed the frequency of occurrence of the categories. In accordance with the recommendations of Francis and colleagues (35), an agreement rate of 75% or higher was achieved among raters for all codes. To assess data saturation, a data saturation table containing all codes from the codebook was created. Data saturation was achieved with 17 interviews. No additional codes emerged after the 15th participant was interviewed.





3 Results


3.1 Sample characteristics

A total of 17 participants (i.e., 12 former WY PACE participants and 5 caregivers) provided informed consent and completed the qualitative interview and quantitative measures. Former WY PACE participants were an average age of 74 years old and were primarily non-Hispanic White cisgender females (see Table 2). Caregivers, with an average age of 63 years old, were predominantly Hispanic, Latino, or of Spanish origin, cisgender females, and living with a spouse or partner (see Table 3). Of the 12 former WY PACE participants, four were unable to independently complete the quantitative measures. Participants who were unable to complete measures independently had the measures presented to them orally by a researcher.



TABLE 2 Characteristics of former PACE participants.
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TABLE 3 Characteristics of caregivers of former PACE participants.
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At one-year post WY PACE closure, nearly one-half of all participants indicated having no friends to talk with (n = 5, 42%), and one-quarter of all participants reported having no relatives to talk with (n = 3, 25%), based on Berkman-Syme Social Network Index scores. In addition, a majority (n = 11, 92%) indicated that they had no participation in church or other clubs/organizations. Participant social support scores according to the MSPSS, were indicative of moderate social support (M = 4.0, SD = 4.2), with moderate social support demonstrated in the Significant Other domain (M = 4.5, SD = 1.95) and in the Family domain (M = 4.8, SD = 1.9). Meanwhile, low social support was indicated in the Friends domain (M = 2.8, SD = 1.7). Therefore, participants experienced adequate social support from their families and significant others but had limited support within their friendships. Loneliness scores from the R-UCLA among members of the sample ranged from 48–58, with the mean score indicative of high levels of loneliness (M = 54.4, SD = 2.9).

Similarly, health status was assessed using the SF-36 at the time of the interview. Participants’ scores on the SF-36 suggested overall poor health status. Specifically, participants’ general health (M = 39.2, SD = 21.2), physical functioning (M = 10.4, SD = 11.2), limitations due to physical health (M = 25.0, SD = 33.7), energy levels/fatigue (M = 22.5, SD = 28.5), pain level (M = 52.7, SD = 35.7), emotional well-being (M = 47.3, SD = 21.8), social functioning (M = 34.4, SD = 33.3), and limitations due to emotional problems (M = 36.1, SD = 43.7) were calculated. According to original normative data presented by Ware (30), these scores are commensurate with a categorization of health status as “poor”.

Depressive symptoms were examined at the time of the WY PACE closure, based on scores presented in the final Plan of Care, and at one year follow-up, by self-report. The mean depressive symptoms scores, one-year following the WY PACE closure, were indicative of moderate levels of depressive symptoms (M = 9.4, SD = 3.2), with 41.7% (n = 5) experiencing mild symptoms, 33.3% (n = 4) experiencing moderate symptoms, and 25% (n = 3) experiencing severe levels of depression. This is significantly higher than depressive symptoms scores at the time of the WY PACE closure (M = 5.5, SD = 3.3, p = 0.001), where 83.3% (n = 10) experienced normal or mild symptoms of depression, and only 16.7% (n = 2) experienced moderate or severe levels of depression (see Table 4).



TABLE 4 Paired samples t-test for the geriatric depression scale at the time of the WY PACE closure and one-year follow-up from former WY PACE participants.
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3.2 Thematic analysis

Three areas of inquiry from the interview were examined: (1) the impact of the WY PACE closure (i.e., how WY PACE closure affected social isolation and loneliness); (2) how participants have adjusted to the loss of services; and (3) recommendations to address concerns of social isolation and loneliness.


3.2.1 Impact of PACE closure on social isolation and loneliness

Participants universally described that the closure of WY PACE led to feelings of loneliness and social isolation. Many participants described feeling disconnected and withdrawn from their community and deprived of social support and contact with others. Many stated that WY PACE was their primary, or only, social outlet, and its closure led to the experience of a social void. Three themes emerged from the data analysis on the impact of the program’s closure on social isolation and loneliness: (1) Depressed, Anxious, and Lonely; (2) No Transportation to Anywhere; and (3) Chopping Off a Part of Life.


3.2.1.1 Depressed, anxious, and lonely

All participants described a reduction in their mental and cognitive well-being that came about after the WY PACE closure, which they attributed to the loss of social connections from the WY PACE program. Many participants described feeling depressed, anxious, and hopeless about their situation. These feelings were experienced by individuals regardless of sex or risk for nursing home admission. For example, a typical response was mentioned by a female participant (aged 85 to 89) from a low-income household who lives alone with multiple chronic illnesses and was classified as being at no immediate risk for nursing home admission with normal cognitive status. She said, “I have never been lonely in my life until after PACE… I do not like being lonely and miserable. I do not like it. You know, when you are depressed, everything stresses you out, and some days I feel a little better now. But I was down at the bottom when PACE closed… I get stressed out easier now. In fact, I did not used to get stressed out. And I have to say this is post-PACE” (P1). Importantly, her value of social engagement was reflected by her primary goal at WY PACE, which was to engage in recreational activities with friends in the program. The participant reported a moderately high level of loneliness (R-UCLA = 57), higher depressive symptoms scores (Pre GDS = 3, Normal; Post GDS = 9, Moderate), and poor health status at the time of the interview.

Another participant (P2; Female) who was over 80 years of age, experiencing multiple chronic medical conditions, living with a caregiver, and was classified as being in immediate jeopardy of nursing home admission (i.e., Category 2, needing skilled nursing care within the next six months) at the time of the WY PACE closure described the benefit of the program for social engagement: “It got me out of the house, it gave me something to do, people to talk to. And I was just, I was real sad [when it closed]. Real sad. To get up in the morning, get dressed, to feel like you are going to work, or doing something. Then it just quit. And I was just very sad” (P2). Her goal at WY PACE was to participate in physical therapy and increase her walking stamina. Despite social support received, she reported experiencing a moderately high degree of loneliness at the time of the interview (R-UCLA = 53). The measures indicated that she also experienced an increase in depressive symptoms in the year following WY PACE closure (Pre GDS = 6, Post GDS = 8) and she reported that her health status (i.e., physical, emotional, and social functioning) was somewhat worse than one year ago.

Similar impacts on mental health were experienced by somewhat younger older adults with less disabling physical conditions. For example, a low-income woman (aged 70 to 74), who was categorized as limited to low risk for nursing home admission, also experiencing multiple chronic conditions (e.g., hypertension, chronic pain, and history of excoriation disorder) described her experience with deteriorating mental health: “I would say the depression is higher. I would say the anxiety is higher. I’m a picker… And now, part of that’s from – it got worse after PACE but now, it’s really picked up because I do not have anywhere to live. But, you know, we [PACE] were working on that, and we were getting some progress done there, but now what?” (P7). The participant reported a moderately high degree of loneliness (R-UCLA = 57), no change in depressive scores (GDS = 8) since the PACE closure, and poor health status at the time of the interview.



3.2.1.2 No transportation to anywhere

The second theme identified was the impact of the WY PACE closure on transportation. Participants described that they perceived their only access to socializing in both the community and at WY PACE was through the transportation system offered to them while enrolled at WY PACE. WY PACE offered transportation to all participants, whether that was to and from the PACE building or to other resources that were offered in the community. About 75% of participants described that the transportation loss from the WY PACE closure impacted their isolation, loneliness, and feelings of disconnection and estrangement from their local community.

One participant with high spiritual needs expressed that she lost her ability to go to church and connect with her church community since WY PACE closed. For example, she described, “Transportation became the biggest problem for me…it has been a constant struggle with transportation. Just getting to the doctor is impossible…Transportation was the biggest loss since PACE closed. I can only go to certain appointments like important medical appointments…And of course, I mentioned to you the worship service, that was such a blessing. That just filled my spiritual needs because it got to where I could not find a ride to church. And now, I do not have a ride to church. Not everybody can handle an old person with a walker” (P1). This participant mentioned that she has very limited contact with family and has no friends since the closure of WY PACE, therefore accessibility to transportation is limited to nonexistent.

Another participant also described her spiritual needs as not being met since the WY PACE closure. Participant 5, a woman (aged 65 to 69) with multiple sclerosis and arthritis, was living alone and classified as being at high risk for skilled nursing at the time of the WY PACE closure. She described, “Once I got sick, I could not drive anymore. So, I had nothing. Then the PACE bus came, and I got freedom back. And now it’s gone. Because there aren’t a lot of places that have the buses. And a lot of churches do not. The only way I can go to church is because the minister picks me up” (P5). The participant reported a moderately high degree of loneliness (R-UCLA = 55), an increase in depressive symptoms (PRE GDS = 0, Post GDS = 4), and rated her physical functioning and role limitations due to her physical health as poor.

Another participant shared similar experiences with transportation loss which also impacted her social life. Participant 10, a woman (aged 65 to 69), reported that she experienced many physical limitations (e.g., hypovolemia, type 2 diabetes, and mild cognitive impairment), lived alone with ongoing home caregiver support, and was classified as being medically stable. She stated, “Anywhere that you had an appointment or anything, the PACE bus would take you and bring you home or bring you back to PACE or whatever. I really, really liked that because now I do not have transportation to anywhere… And with PACE, I was busy with my mind and with activities and socializing. They took care of my medical, everything. I never had to wait for anything… [I learned after PACE] how lonely it was going to be not going anywhere. Because I cannot just go anywhere” (P10). This participant reported moderate levels of loneliness (R-UCLA = 48), an increase in depressive symptoms since the time of the WY PACE closure (Pre GDS = 3, Normal; Post GDS = 10, Moderate), and indicated that her general health was poor at the time of the interview.



3.2.1.3 Chopping off a part of life

The final theme of the program closure’s impact on isolation and loneliness was a substantial loss in social support from others (e.g., WY PACE staff and participants) and social opportunities provided by WY PACE. When asked about social adaptations, many said they never adapted and were stripped away from the friendships and activities that once provided them meaning and purpose. This experience was described consistently across participants, regardless of risk for nursing home admission or demographic characteristics.

One participant, a male (aged 70 to 74) living with his caregiver, classified as medically stable with ongoing caregiver support, also experienced social barriers after the closure. His caregiver stated, “He would have stuff to talk about when he came home and about the activities they did and the people that came in, or something that happened. That’s missing now. Needless to say, we were not pleased that it closed. And there’s nothing. Right now, there is no resource. There’s no place he can go to play games for the afternoon or go play computer games or card games, or board games with people, or go see some of the people from PACE. There’s none of that. So, I mean it’s just kind of chopped off part of his life” (Caregiver of P11)… At the time of the interview, the participant reported experiencing a moderately high degree of loneliness (R-UCLA = 55), an increase in depressive symptoms (Pre GDS = 2, Normal; Post GDS = 6, Mild), and a declined health status.

Another participant who lived alone with very limited support from family and friends also described the experiences that impacted her social world after the WY PACE closure: “You’re going to make me cry. But you know my biggest worry is being alone. And it’s harder. And I’m a coward. And as stuff gets harder, it’s not as much fun. And it was always fun at PACE, but you could always find different ways of doing it. If you could not get it this way, then they show you a better way or they’d tell you to use your walker and you can push yourself up. And there’s nobody to show me how to do that now. And that I miss so badly” (P5).

Similar social losses were experienced by a low-income man (aged 70 to 74) who experienced multiple chronic illnesses and was at no immediate risk for nursing home admission at the time of the PACE closure. For example, he said, “I just do not have as much social activities or anything… meeting different people and talking to a few friends” (P6). The participant reported a moderately high degree of loneliness (R-UCLA = 57), no changes in depressive symptoms after the WY PACE closure, and poor physical and emotional functioning.




3.2.2 Adaptations to the PACE closure

To investigate how participants have adjusted to the loss of services that address social isolation, questions were asked regarding their current social life following the WY PACE program’s closure and how they have managed changes in their social routines since then. A recurring theme that emerged in this area of inquiry was the Struggle to Compensate. Within this theme, participants described a significant disruption in their social lives after the WY PACE program closure. WY PACE was a safe space where older adults could depend on others in the program and the community, and once that was taken away, participants felt they could not adjust to their new circumstances. Routines, roles, and responsibilities were greatly changed after the WY PACE closure, resulting in difficulty adjusting and functionally adapting to their new “normal”.

A spousal caregiver of a Hispanic male participant, classified as medically stable with ongoing caregiver support, described what her husband’s current social world looked like following the WY PACE closure: “What social world? That’s what I mean. Now it’s just him and I. No contact with anyone…and I cannot imagine the people who live alone and what they are going through now. It’s just so heartbreaking because they loved it and they smiled, and some would knit bags and sewed bags for their walkers and attached them to their walkers and they would make sure everyone who had a walker had a bag or they knitted something warm for them. They all had something to do, and they liked helping each other. And now they are all alone and I just cannot imagine” (Caregiver of P3). The participant reported a moderately high degree of loneliness, moderate symptoms of depression, and a poor health status.

Another caregiver described a participant’s inability to socially compensate after the WY PACE program. This Hispanic male (aged 70 to 74) was living with his caregiver and was classified as being at immediate risk for nursing home placement within the next six months at the time of the WY PACE closure. His caregiver stated, “He does nothing. Just zero. Zero. And I feel really guilty because I do not do enough with him. But on a typical day, it’s more, yeah, it’s just sit and watch TV. Yeah, not very stimulated” (Caregiver of P12). The participant reported experiencing a moderately high degree of loneliness (R-UCLA = 55), an increase in depressive symptoms (Pre GDS = 6, Mild; Post GDS = 14, Severe), and a poor health status during the interview.

The inability to socially engage was also experienced by others. One participant (P9; Male) aged 75 to 79, experienced multiple chronic medical conditions, and was classified at WY PACE closure as being in immediate jeopardy of nursing home admission, had a caregiver who described his social life since the WY PACE closure. “His social world now is very poor. He will not go outside and sit in the sunshine anymore. He will not ever. He goes outside once in a while to take out the trash. That’s it. That’s once in a while… I think he feels lonely honey, with me, you bet. He only has me” (Caregiver of P9). Participant 9 also experienced a moderately high degree of loneliness (R-UCLA = 52) at the time of the interview, an increase in depressive symptoms (Pre GDS = 7, Mild; Post GDS = 15, Severe), and his caregiver reported that his health status (i.e., physical, emotional, and social functioning) was somewhat worse than one year ago.

At the time of the interview, another participant, living alone with multiple chronic conditions, was not deemed at immediate risk of nursing home admission but shared insights into the impact of the WY PACE program closure on her social life and that of other participants. The woman (aged 80 to 84) described, “Well, there is not much of a social life. I do not do much, but I just try to do the best I can… But some of the participants had to go to a nursing home because there was nowhere else to go and they were very unhappy about it and so were their families, but they felt like they did not have any other choice” (P4). The participant reported a moderately high level of loneliness (R-UCLA = 55), an increase in depressive symptoms (Pre GDS = 4, Normal; Post GDS = 12, Severe), and no changes in health status.



3.2.3 Recommended actions

Participants were asked about recommendations they had to address the issues of social isolation and loneliness that they experienced after the WY PACE closure. The following three themes emerged: Reopening WY PACE, Connection to Existing Community Resources, and Fostering Social Engagement.


3.2.3.1 Reopening PACE

All participants suggested that the WY PACE program should ultimately reopen, allowing all former participants to regain the routines that they found nourishing and fulfilling. Some participants suggested that if WY PACE could not reopen, it would be beneficial to create similar programs, or a smaller WY PACE program with fewer participants, or expand to other areas in Wyoming. For example, Participant 6 stated, “I think they ought to just try and bring it back. They had that big building all renovated and stuff. It’s a waste… there’s a lot of other stuff that are available for the younger people that have particular problems and stuff, but not us” (P6).

Participant 10 had similar ideas. She said, “They just need to open it again. I mean, I know it costs a lot of money to run it, but what are they going to do? Just put us in a building and let us all die? That’ll happen sometime in the future” (P10). She expressed concerns about the community not taking care of the older adult community and neglecting their need for care and support.

Participant 4 also suggested that the WY PACE program should be reopened. She said, “My biggest recommendation is they reopen PACE, even if it’s—even if they have shorter hours or less providers, it would be something… Just bring PACE back please. We need it” (P4).

Participant 7 suggested that if WY PACE could not reopen, there could be different ways to implement care programs like PACE in Wyoming. She described, “I think that there needs to be more outreach or whatever with them [senior programs], you know? Because will PACE come back or will it not? You know? You at least have to have – you have got something that you can build on, you know? You could turn them into quasi-PACEs” (P7).



3.2.3.2 Connection to existing community resources

Many participants recommended some form of linkage to existing community resources. For example, the caregiver of Participant 12 mentioned ideas about reintroducing Participant 12 to community resources. For example, he said, “Even just respite… just a place that you can drop off, give them some social [time]—even if you do not want to pay for the medical care but you’ll save a ton of money if you do, but even if you do not want to pay for it, then okay, at least give them a place to hang out. Other than the senior center… They need a little more care than the senior center” (Caregiver of P12).

The caregiver of Participant 11 also expressed similar needs. For example, she stated, “We drastically need some sort of respite program. Both for seniors, like a senior activity center that is adequately staffed, so that… well it would be open so many days a week they could go and play cards or play games or whatever under supervision. That would be good for him. For caregivers it would be nice to have some sort of respite program like that, that would take the burden off of us so that we would not have to be so responsible all the time. That is one of my biggest suggestions is to have some sort of a respite program” (Caregiver of P11).

Participant 2 expressed the need for a transportation service for older adults to get them to appointments and social opportunities in the community. She stated, “What I really think, all these people that do not have ways to get around they cannot drive, like me, they need transportation to pick them up and to take them home” (P2).



3.2.3.3 Fostering social engagement

In the final theme of recommended actions, many participants expressed a need for substantial support in order to engage in social programs, whether that was someone facilitating a reunion for the WY PACE participants or assisting in social activities. The caregiver of Participant 3 mentioned the opportunity of a reunion for the former WY PACE participants, encouraging social connection with each other. For example, she said, “That would be great if we could go and visit the participants. He made a lot of friends there and spent so many good times with them. I would not mind doing that for him” (Caregiver of P3).

Participant 2 suggested activities for older adults that facilitated social involvement. For example, she stated, “They could even have a movie day, and they could pick you up and take you just like that. You know, going to the rodeo out that way. They would take you out there. I think a program doing some type of senior activities, for those that cannot get out on their own, having someone come pick them up, and having someone there to help with going to the bathroom and taking them to do an activity and socializing” (P2).

Participant 4 suggested a few social activities as well as a reunion with former WY PACE participants. She described, “Probably some kind of group outings… Like a Picnic at the park. Like everybody could bring something if they are able to…like to have something of a reunion of some sort… Just to drive around to do something” (P4).






4 Discussion

Qualitative findings from this retrospective outcomes evaluation one year after the closure of the WY PACE program showed that former participants experienced increases in isolation and loneliness and increases in feelings of depression. The loss of both the WY PACE Day Center and the previously guaranteed transportation services appeared to influence these experiences. Former participants and caregivers described that the day services at WY PACE not only provided recreational activities such as games, physical exercise, arts and crafts, and social interaction but also facilitated transportation to the facility and community events. The discontinuation of these services had a profound impact on social connection and participants’ sense of purpose. Results also showed that former WY PACE participants were unable to adapt to the loss of social relationships by forming new connections in the community. To our knowledge, this is one of the first studies to document the impact of a PACE closure in regard to social isolation and loneliness.

Our findings align with established research literature. For example, many studies have examined the relationship between loneliness, social isolation, and depression (5, 36, 37). Specifically, researchers have proposed that experiencing loneliness and isolation tends to precede the onset of depression (38). In many cases, social connection is perceived to be a protective factor against depression (39); our evaluation adds to this literature and suggests that the reduced social contact and interaction resulting from the closure of WY PACE may have exacerbated depressive symptoms among participants. Additionally, other studies have highlighted the detrimental impact of social isolation on various aspects of health and well-being. For instance, social isolation has been associated with an increased risk of heart disease, stroke, and cancer (40, 41), as well as a heightened risk of cognitive impairment and neurocognitive disorders such as Parkinson’s disease and Alzheimer’s disease (42, 43).

Several explanations are offered in the literature for why isolated and lonely older adults may also experience increases in depression. Friendships are a significant component of mental well-being, offering a different type of social connection compared to familial or spousal relationships (44). Additionally, research indicates that social opportunities offer a space for older adults to connect with others who share similar interests or life experiences (45). Therefore, the removal of these social opportunities can impose a significant burden on mental well-being. Furthermore, research suggests that transitions and losses can exacerbate social isolation and loneliness, potentially leading to increased symptoms of depression (46). The closure of WY PACE serves as an example of these transitions and losses impacting participants’ social and emotional well-being.

The qualitative results may also be interpreted within the framework of existing theory, specifically, Self-Determination Theory. According to this framework, when psychological needs are satisfied, individuals experience increased motivation to engage in activities that hold personal significance, consequently leading to a higher quality of life (47). Conversely, unmet needs may lead to psychological distress and diminished mental well-being (48). The Self-Determination Theory posits three innate psychological needs—autonomy, competence, and relatedness—that promote intrinsic motivation and determination in one’s life (49). In this evaluation, participants identified two psychological needs—autonomy and relatedness—that were fulfilled when they were at WY PACE. For example, the WY PACE program was designed to provide opportunities for older adults with serious illnesses to live autonomously in the community and socially connect with others (14). The closure of WY PACE resulted in a loss of autonomy and relatedness, as participants no longer could connect meaningfully with others, potentially contributing to the current experience of depressive symptoms. Results of this evaluation illustrated the function of Self-Determination Theory among WY PACE participants who experienced the closure of their program. For example, the PACE program was designed to provide opportunities for older adults with serious illnesses to live autonomously in the community and to optimally “age in place” for as long as possible (14). Participants also expressed responsibility for the tasks and activities they were recommended to do as part of their individualized plans of care at PACE. Although some participants depend on their caregivers for their health care needs, they expressed having more control over their schedule and goals of care in PACE than they do now. When PACE was removed, participants expressed that their autonomy in making choices regarding their medical and social needs was also taken away. Further, the psychological need for relatedness was stripped from participants. For example, participants reported that the loss of PACE meant they no longer had an outlet to connect with others and be meaningfully involved with their friends, the PACE staff, or the local community.

Qualitative findings in this evaluation were one of the first to identify several potential solutions for addressing isolation and loneliness among older adults with chronic conditions, such as those who were enrolled in WY PACE. The primary recommendation from former WY PACE participants was to reopen a PACE program in their area or have a similar program available to older adults. All participants had expressed a need for a program that ensured access to medical, behavioral, and social services. PACE is a unique model that blends medical care, day services, and social interaction opportunities for community-dwelling older adults. Due to the cost of this comprehensive approach, this exact model would be hard to replicate without dedicated PACE funding. However, there are other funding sources that could address the most salient gaps in services for older adults, particularly those which provide access to socialization and transportation services. Title III of the Older Americans Act provides funds dedicated to supporting congregate meals, transportation to medical appointments, and evidence-based health promotion programs, including those to address the effects of social isolation and loneliness. In communities experiencing the closure of PACE or similar programs, stakeholders representing federal funding agencies (i.e., State Units of Aging), local healthcare systems, community-based organizations, and program participants could collaborate to creatively identify strategies and funding sources to address the resultant gaps in services (50). According to Wang and colleagues (51), the collaboration of researchers, policymakers, and community members can effectively produce and maintain programs that serve the older adult community. The use of community advisory boards has been identified as an effective approach to engaging stakeholders in intervention development and sustainability (52). Researchers have suggested that comprehensive medical programs are beneficial for ensuring quality care for older adults with chronic illnesses (53, 54). However, programs like these and PACE have been underutilized or have lost the funding needed to maintain these services (22). Further work is needed to maintain and support care models that are similar to PACE.

Potential programs to address isolation and loneliness among older adults have also been identified in recent research literature. For example, the CARELINK Program (55) is one solution, offering weekly home visits and tailored assessments to effectively manage social isolation. This program may serve as a valuable alternative for former WY PACE participants and individuals eligible for PACE, providing support for those who face challenges in independently engaging in community-based social activities. The results of the study conducted to examine the efficacy of the CARELINK program showed promise in bridging the gap from isolation to engagement. Nurses from CARELINK were shown to motivate the older adult participants to seek health promotion activities in the community and socially integrate more with their neighbors and friends. Consequently, the authors found that social isolation decreased significantly in older adults when implementing this model. This model may be valuable for reaching and supporting people who qualify for PACE, but do not have such a resource.

In addition to home-based programs, senior centers are a common and widely available community-based resource that promote social engagement for all older adults, including those who may be lonely or have lower social support (56). Choi and McDougall (57) found that older adults who attended senior centers had lower depressive symptoms, better coping skills, and more friendships than homebound individuals. Further, to promote participation, senior centers will often provide their own transportation services or are often located in areas where public transportation is easily accessible (58).

If implementing a program similar to PACE is not possible, participants indicated a desire for some form of linkage to community resources. Community resources are vital in promoting healthy aging and fostering social engagement among older adults (59). Given that primary care providers often function as the only point of contact for many older individuals, these settings offer an opportunity to connect socially isolated older adults with community resources (60). Nevertheless, a gap exists between primary care providers and surrounding community resources, resulting in missed opportunities to effectively connect with older adults (60). Boll et al. (61) addressed the gap between primary care providers and community resources by introducing primary care liaisons (PCLs) hired by an Area Agency on Aging. These PCLs utilized diverse outreach strategies, such as presenting to clinical teams to educate providers about available community services. The study demonstrated that primary care liaison models effectively enhance the linkage between primary care providers and community resources, supporting optimal care and social engagement for older adults. Further research should explore various referral processes and methods to enhance clarity in referring socially isolated older adults.

Finally, participants indicated a need for substantial, tangible support for engagement in social programs. Other researchers have identified that older adults desire more social programs (62, 63). The same is true of this evaluation’s participants; however, they indicated a need for more support and facilitation prior to engaging in these social programs. Many of the participants in this evaluation also presented functional limitations in activities of daily living and instrumental activities of daily living; therefore, their needs may differ from those of other older adults.

Several options may exist to promote social engagement for older adults with functional limitations. For example, adult day programs are community-based services designed to support older adults with chronic illnesses through health monitoring, psychosocial support, and socialization opportunities (64). Extensive research conducted by Dabelkno-Schoeny and King (65) as well as Sadarangani et al. (66) have investigated the utilization of adult day services. Their findings consistently highlight the positive experiences reported by participants, emphasizing the establishment of meaningful social connections and assistance with managing functional limitations. Future research in this area should specifically examine the impact of adult day services on social isolation and loneliness among older adults with chronic conditions.

Participants also expressed a desire for community support, such as volunteer-driven transportation, to help them venture into the community. Initiatives like the Dakota Area Resources and Transportation for Seniors (DARTS) in Minnesota provide tailored transportation solutions for older adults who are isolated and lonely (67). DARTS provides a range of transportation options, including individual rides, contracted group rides, and weekly semi-fixed loops. These services utilize buses and vans designed to accommodate older adults who may experience functional limitations. Inclusive transportation programs like DARTS may be a solution that provides support to older adults with functional limitations to socially engage with their community. Future research should examine programs like DARTS in terms of facilitating social engagement for older adults with functional limitations.

While there are multiple options that have the potential to maintain social engagement, few, if any, of these options have been tested. Future research should prioritize evaluating interventions similar to those listed above at the time of any new PACE closure to assess their effectiveness in supporting the social and health needs of older adults. In addition, prior to the closure of future programs, decision-makers may engage in a closure planning process to ensure all components of PACE, including socialization, is completed to mitigate potential consequences for participants such as social isolation and loneliness. This process could involve an environmental scan of existing social programs that may assist in such a transition, ensuring that participants have access to necessary social support services during and after the closure (68).


4.1 Limitations

This evaluation was among the first to examine how the WY PACE closure impacted social isolation and loneliness in former participants, to understand social adaptations following the WY PACE closure, and to identify needs and preferences for future interventions addressing social isolation and loneliness. However, there are potential limitations to be addressed. First, the sociodemographic composition of the sample (i.e., being predominantly White, female, and cisgender), while consistent with Wyoming’s population (69), may not generalize to program closures of individuals with more diverse memberships. In addition, not all former WY PACE participants were able to engage in the evaluation. The primary reason for nonparticipation in this evaluation was loss of follow-up (i.e., inability to contact participants). Despite reaching out to all potential participants, a considerable number had disconnected telephone numbers. Other participants were living with cognitive impairment and were unable to participate. Furthermore, the emotional nature of the subject may have introduced potential biases in participants’ retrospective reflection and subsequent responses. For instance, participants might have overemphasized the negative impacts due to the emotional distress caused by the program closure. Likewise, while two time points were available to measure depressive symptoms, this study did not have retrospective ratings on social isolation and loneliness prior to the WY PACE closure, thereby making it difficult to assess changes in loneliness and isolation following the program closure. This absence of pre-post data may have also introduced bias and highlights the need for future studies to collect comprehensive baseline data before program closures occur. Despite this limitation, qualitative data suggest that participants perceived the closure of WY PACE as having an influence on changes in social isolation, loneliness, depressive symptoms and health status. Should future PACE programs close, attempts should be made to gather quantitative data prior to a program closure and at follow-up to help determine whether a change in social isolation, loneliness, and health status has occurred from the time of closure. Despite these limitations, the research presented in this evaluation has characterized the experience of former WY PACE participants in response to the loss of program support. The evaluation also identified perceived needs, concerns, and recommendations to address the problem of social isolation and loneliness among older adults affected by the WY PACE closure. These findings highlight the need for intervention strategies that tackle social isolation and loneliness in older adults with chronic illnesses.




5 Conclusion

In summary, this evaluation has provided valuable insight into the personal experiences of former WY PACE participants and the impact participants believed that the closure had on their social lives. Further research is needed to understand what occurs when important support programs close and the impact of the closures on participant social isolation and loneliness. Moving forward, public health policies should prioritize the development and maintenance of comprehensive programs like PACE that address the complex needs of older adults with chronic illness, including needs for social engagement. As our findings suggest, alternative programs like CARELINK and other community-based resources may play a vital role in addressing social isolation and offer valuable insights for policymakers aiming to enhance the well-being of older adults with chronic conditions in the absence of programs such as WY PACE. New programs may also be developed to buffer the impacts of program loss on older adults’ social lives. This evaluation emphasized the need for proactive strategies that foster social engagement and combat the detrimental effects of program closures on this specific demographic.
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Introduction: This study investigates the individual and combined impacts of loneliness and social isolation on 20-year mortality risks among older men and women.

Methods: Utilizing data from the Norwegian Life Course, Ageing, and Generation study (NorLAG) carried out in 2002, 2007 and 2017, we assessed loneliness via direct and indirect questions, and social isolation through factors like partnership status and contact frequency with family and friends. Yearly information on mortality was derived from the national registries and was available until November 2022. Gender-stratified Cox regression models adjusted for age and other risk factors were employed.

Results: Of the 11,028 unique respondents, 9,952 participants were included in the study sample, 1,008 (19.8%) women and 1,295 (26.6%) men died. In the fully adjusted models including indirectly assessed loneliness, social isolation increased the 20-year mortality risk by 16% (HR = 1.16, 95% CI 1.09–1.24) for women and 15% (HR = 1.15, 95% CI 1.09–1.21) for men. This effect was primarily driven by the absence of a partner and little contact with children for both genders. Loneliness measured with indirect questions lost its significant association with mortality after adjusting for social isolation and other factors in both genders. However, for men, reporting loneliness via a direct question was associated with a higher mortality risk, even in the fully controlled models (HR = 1.20, 96% CI 1.06–1.36). Interactions between loneliness and social isolation were not, or only borderline significantly, associated with mortality risks in the fully controlled models.

Discussion: Social isolation, but not loneliness measured with indirect questions are associated with a 15–16% higher mortality risk in both men and women. However, loneliness assessed with a direct question is associated with increased mortality in men, even after controlling for social isolation and other relevant factors, which might suggest that men may deny loneliness, unless it is (very) severe. These findings emphasize the importance of methodological precision in the measurement of loneliness and social isolation.
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Introduction

It is widely acknowledged that social connections are indispensable for physical, cognitive, and mental health [(e.g., 1, 2)]. The COVID-19 pandemic has brought increased attention to research on loneliness and social isolation, pushing it even higher on the research agenda. Berkman et al. (3) developed a conceptual model that connects social relations to health outcomes through support, engagement, and resource access, while also influencing health behaviors. Matud et al. (4) and Thoits (5) similarly recognize the critical role of support in social ties for health but go one step further by distinguishing between the actual support received versus the general sense of available support (perceived support) in the network of social relations. They argue that perceived support exerts the most powerful effects on health.

More recently, scholars started to link subjective and objective aspects of social relations to mortality, and concluded that both a perceived deficit of social relations (often referred to as loneliness) as well as an actual deficit of social relations (often referred to as social isolation) increases mortality (6, 7). However, substantial variations exist in the individual studies on mortality. For example, Tilvis et al. (8) find that loneliness, but not social isolation is associated with increased mortality, consistent with Thoits’ argument that perceived aspects of support are more important than actual support. Others find the opposite, that is, social isolation but not loneliness is associated with increased mortality (9–11). Yet others find that social isolation impacts mortality but only if mediated by loneliness (12). The precise mortality impact of social isolation and loneliness remains elusive, which may be due to a variety of reasons. The main aim of the present study is to better understand the unique and synergistic mortality risks of social isolation and loneliness, by considering potential reasons for inconsistent findings from mortality studies on loneliness and social isolation.

One inconsistency in mortality studies on social isolation and loneliness is the wide variety in assessments of social isolation and loneliness (13). Scholars generally agree that social isolation refers to an objective, quantifiable state in which a person has no, or only very few social relations. However, measurements of social isolation are often ad-hoc (14) and based on different heterogenous combinations of living arrangements (living alone or with partner), contacts in the wider social network (children, siblings, friends), and participation in society. Some studies combine these items into an index [(e.g., 10, 11, 15)]. An index does not provide insight in the potential differential impact of the indicators on mortality. Iecovich et al. (16) therefore used disaggregated single variables (marital status, number of children and contact frequency, number of friends and contact frequency, and household size). Ward et al. (17) used the Berkman-Syme Social Network Index (18), an existing scale to assess social isolation, based on the number of social relations and the relative importance of the relations (e.g., intimate contacts received higher weights).

Loneliness on the other hand refers to the subjective negative feeling that occurs when there is a deficit in the social relations, either in the number or in the quality of social relations (19). Commonly used and validated measures for loneliness include single-item direct questions such as “Do you feel lonely” and scales consisting of indirect questions avoiding the word lonely such as in the UCLA loneliness scale (20) as well as in the De Jong Gierveld loneliness scale (21). While direct and indirect assessments of loneliness correlate highly (22), direct questions are also criticized as lonely people must openly admit that they are lonely, which is a taboo in many cultures. Therefore, it is unclear whether scores derived from different measures of loneliness reflect similar facets of loneliness or different degrees of severity with similar impacts on mortality.

Another reason for inconsistent findings may be that social isolation and loneliness are often investigated separately without taking potential synergy into account, even if both are included in the same study. Since loneliness and social isolation are correlated, ignoring potential synergies between the two constructs in the analytical models may lead to different outcomes, loss of predictive accuracy, and biased conclusions (23, 24). The few studies that consider synergies find that social isolation and loneliness reinforce each other’s effect on mortality (15, 17, 25). Finally, the effect of predictors on mortality tends to fade out over time, such that the longer ago the predictor was measured the weaker its association with mortality (26). Especially studies with longer follow-up may therefore fail to find significant effects if only baseline predictors are included. One study that includes time-varying values of loneliness and (indicators of) social isolation finds that household size, but not loneliness, is associated with mortality in men, whereas both loneliness and indicators of social isolation are unrelated to mortality in women (16).

In this study, we aim to further unravel the unique and synergistic impact of social isolation and loneliness on mortality by using a large sample of older people with long follow-up, use different measures of loneliness and social isolation, and investigate their unique and synergistic effects on mortality while adjusting for age and other pertinent mortality risk factors. We stratify the analyses by gender, to detect impacts that otherwise could remain undetected if opposite effects occur, as gender is associated with both the exposure variables (loneliness and social isolation) and the outcome variable, mortality (17, 27, 28).



Materials and methods


Data

Data are derived from the Norwegian Life Course, Ageing, and Generation study (NorLAG), a nation-wide population-based longitudinal survey carried out in 2002, 2007 and 2017 (29). Data are collected by means of computer assisted telephone interviews (CATI) supplemented with self-administered questionnaires and registry data. The survey data is combined with annual data from the public registers up to 2022. The total number of unique respondents in NorLAG is 11,028, and people are born between 1922 and 1966. The first wave included 5,555 people from 30 Norwegian municipalities aged 40–80 at the time of the interview. In the second wave, a refreshment sample was added to make the study representative for the older Norwegian population. Also younger birth cohorts (aged between 40 and 45) were included in addition to respondents from wave 1 (Nwave 2 = 9,238). The third wave included respondents who participated either in wave 1 or wave 2 or both (Nwave 3 = 6,099). The final study sample (N = 9,952, 51.0% were women) included all unique respondents with valid information for all relevant questions in at least one of the three waves. The 9.7% respondents that were excluded from our study because of non-response on relevant questions were less likely to be younger (OR = 0.98, 95% C.I. 0.97–0.98), female (OR = 0.91, 95% C.I. 0.83–0.98), having a high level of education (OR = 0.73, 95% C.I. 0.70–0.76), better mental (OR = 0.99, 95% C.I. 0.98–0.99) or physical health (OR = 0.98, 95% C.I. 0.98–0.99).



Measures

Information on mortality was derived from the public registers, and in line with general data protection regulation. The year of death, but not the month or day was available for our analyses. Data on mortality was available for all NorLAG participants up to November 2022, independent on whether they participated in follow-up waves or not.



Key predictors

Loneliness was assessed with a direct question including the word loneliness: “In the last week, I felt lonely” and with three indirect questions not including the word lonely, i.e., “There are many I can trust completely,” “I miss having a really close friend,” and “I find my circle of friends and acquaintances too limited.” Answers on the direct question were dichotomized into 1 (sometimes or always) and 0 (never or seldom). The three questions were derived from the validated De Jong Gierveld loneliness scale (21). Answering categories ranged from 1 (very much agree) to 5 (very much disagree) and were recoded such that a higher score was indicative of more loneliness. Answering “do not know” was also given the score 3 (more or less). The average score on the three questions was used in the analyses. Cronbach’s alpha for the loneliness scale was 0.64, 0.65 and 0.58 in wave 1, 2 and 3, respectively. Although this is rather low for a 3-item scale, we decided to use it as these were the only available in all three waves.

Social isolation was based on four items: having a partner yes (0) or no (1) and having no or less than monthly contact with each of the following categories: children, siblings, and friends. A score of 1 was provided for each category with whom people had less than monthly contact. The four items were used in the models separately and as an index ranging from 0 (at least monthly contact with children, siblings and friends and having a partner) to 4 (no or less than monthly contact with children, siblings, and friends during the last year and without partner).



Control variables

Age was derived from the public registers and reflects the number of years since birth. Income is based on the individual income of the respondent after tax, which was derived from public registers and was available until November 2022. Because of the skewed distribution, income is recoded into deciles running from 1 (lowest 10%) to 10 (highest 10%). Education is measured on a five-point scale, ranging from 1 (primary education) to 5 (university and college education), which we for reasons of simplicity recoded into low (1 and 2), middle (3) and high (4 and 5). Physical health and mental health were assessed with a short form (SF-12) of the Health Survey (SF-36), a widely used and validated generic health measure (30). The SF-12 contains six items indicative of physical health and six items indicative of mental health. The physical health score includes items measuring physical functioning, role limitations due to physical health, bodily pain, and general health perceptions. The six items indicative of mental health include items measuring mental energy, social time, feeling peaceful and sad. In line with instructions (30), items were weighted and summed into the physical component scale (PCS-12) and a mental component scale (MCS-12). The two scale scores were standardized with a mean set to 50 and SD to 10. Higher scores indicate better physical or mental health.



Handling of missing values

NorLAG includes complete mortality data derived from the annual registers (from 2002 until November 2022) for all participants. Since the survey data was only collected three times (2002, 2007 and 2017) we do not have yearly updated values on the survey variables between the waves. Also, register data on income is often missing in the year of death (deceased people do not pay tax). Missing data were handled by a simple and commonly used method of imputing the missing information for the years in between the waves by carrying forward the last survey observation of the independent variables until the next observation or until death, or until the end of study (in 2022) in case of survival. A robustness test was carried out including only the individuals who had at least one observation, but without carrying forward the last observation to the next round. All people who died within the first 12 months of participation were also excluded (n = 42) to ensure that findings are not influenced by reversed causation, for example by people who self-isolated and felt lonely because of their expected closeness to death.



Analytical strategy

A series of gender stratified stepwise Cox regression models with time varying covariates was conducted for 5,079 women and 4,873 men. Age was included in all models. Model 1 (M1) estimates the main effect of the indirect loneliness questions on mortality and M2 the main effects of the four social isolation indicators. M3 combines M1 and M2 to estimate the unique effects loneliness and social isolation on mortality. M4 adds to M3 all other control variables (i.e., mental and physical health, education, and income). In M5, the four social isolation items are replaced by the social isolation index, and further includes loneliness and all control variables. Finally, in M6 we added the interaction between social isolation (index) and loneliness (mean of indirect questions) to evaluate whether an interaction between loneliness and social isolation would further increase mortality beyond their unique effects and the effects of all control variables. We repeated the same procedure for the direct loneliness question.




Results

Of the study sample, 1,008 (19.8%) women and 1,295 (26.6%) men died during follow-up, and 29.3% of the women and 22.5% of the men were classified as lonely based on the direct question (Table 1). Almost 80% of the men and women had at least monthly contact with their children, 46% had regular contact with siblings, while 91% of the women and 86% of the men had at least monthly contact with friends. Little less than one-third of the men and almost 40% of the women live without a partner. The average age at the start of the study was 56.9 years. The Kaplan–Meier survival curves (Figure 1) depict the probability of surviving in the 20 years of follow-up for men and women (no gender difference in age at baseline). There is a clear gender effect with men having greater likelihood to die during follow-up.



TABLE 1 Descriptive characteristics of the study sample (N = 9,953).
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FIGURE 1
 Kaplan–Meier survival curves for men and women.


In the first series of gender stratified Cox-regressions (Table 2) we examined the mortality risks of loneliness measured with indirect questions, plus the four indicators of social isolation and the social isolation index. Physical and mental health, income and education were added in the last models. The point estimates and 95% confidence intervals (CI) of the indirect questions about loneliness and social isolation coefficients can be most readily seen in Figure 2. More detailed information is in the table (Table 2).



TABLE 2 Cox proportional hazard regression of loneliness (indirect questions) and social isolation (index and disintegrated) on 20-years mortality.
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FIGURE 2
 Coefficient plots of the hazard ratios for loneliness (indirect questions) and social isolation (index and disintegrated) for men and women. M1, Loneliness (+age); M2, Disintegrated social isolation (+age); M3, Loneliness and disintegrated social isolation (+age); M4, Loneliness and disintegrated social isolation + controls; M5, Loneliness and social isolation index + control.


The first model (M1, Table 2) shows that for each increase on the loneliness scale, the unconditional mortality risk of loneliness (indirect questions) becomes 12% higher for women (HR = 1.12, 95% CI 1.06–1.19) and 10% higher for men (HR = 1.10, 95% CI = 1.04–1.15). These effects remained significant after controlling for social isolation (M3). However, for men the effect is only borderline significant (HR = 1.05, 95% CI 1.00–1.11). In the second model (M2), the unconditional mortality risk of social isolation for women was statistically significant for having little contact with children (HR = 1.25, 95% CI = 1.09–1.43), friends (HR = 1.26, 95% CI = 1.08–1.46) and not having a partner (HR = 1.40, 95% CI = 1.23–1.59). The unconditional mortality risk of social isolation for men was statistically significant for having little contact with children (HR = 1.33, 95% CI = 1.17–1.50) and not having a partner (HR = 1.46, 95% CI = 1.30–1.63). The effects of social isolation on mortality remained statistically significant when controlling for loneliness in the third model (M3). When additionally controlling for mental and physical health, income, and education (M4), the effect of loneliness on mortality was no longer significant for both genders. For social isolation in M4, both little contact with children and not having a partner remained statistically significant predictors for mortality for both men and women. In the fifth model (M5), including the social isolation index instead of the four indicators of social isolation and loneliness (indirect questions), social isolation, but not loneliness (indirect questions) significantly increases the risk of mortality in both men and women while controlling for age, mental and physical health, income, and education.

When repeating the same steps, but with loneliness assessed with a direct question, we find roughly the same pattern of associations with mortality for women (Figure 3 and Table 3). The statistically significant unconditional mortality risk of loneliness becomes insignificant when controlling for social isolation and all covariates (M4). The risk of not having a partner and little contact with children and friends (M3) remains significant when controlling for loneliness but having little contact with friends loses significance when controlling for all covariates (M4). For men, however, we find that when loneliness is measured with a direct question, loneliness remains a significant risk factor for mortality in the fully controlled model (M5; HR 1.20, 95% CI = 1.06–1.36), or borderline significant in M4 with the disintegrated social isolation index (HR = 1.13, 95% CI = 0.99–1.29).

[image: Figure 3]

FIGURE 3
 Coefficient plots of the hazard ratios for loneliness (direct question) and social isolation (index and disintegrated) for men and women. M1, Loneliness (+age); M2, Disintegrated social isolation (+age); M3, Loneliness and disintegrated social isolation (+age); M4, Loneliness and disintegrated social isolation + controls; M5, Loneliness and social isolation index + controls.




TABLE 3 Cox proportional hazard regression of loneliness (direct question) and social isolation (index and disintegrated) on 20-years mortality.
[image: Table3]

In the last step of the Cox-regressions (M6) we evaluated whether an interaction between social isolation and loneliness would further increase mortality risks beyond the individual effects of loneliness and social isolation. All other factors but none of the interactions were significant accept one borderline significant interaction for men (M6 Tabel 2) (HR = 1.05, 95% CI = 1.00–1.11).

Finally, a robustness check was conducted to evaluate the impact of our handling of missing values in the Cox regressions, without carrying forward the last observation to the next round if respondents did not respond to a follow-up round without having died. This sample included 5,076 women and 4,870 men, of which 561 women and 814 men died during follow-up. While there were changes in the estimated confidence intervals, the point-estimates were rather similar and consistent with our conclusions.



Discussion

With this study we examined the unique and synergistic effects of loneliness and social isolation on mortality in older men and women. We used and compared the effects of direct and indirect assessments of loneliness on mortality, as well as those between an index of social isolation and the disaggregated items and controlled for several well-known risk factors of mortality. For that purpose, we used a large population-based sample with 20-year follow-up information on mortality in older men and women.

During the 20 years of follow up, 1,008 (19.8%) women and 1,295 (26.6%) men deceased, which is in line with the well-known longer life expectancy for women. For women, we found that those who were socially isolated had approximately 15% higher mortality risk in the 20 years of follow up, irrespective of age, loneliness, mental and physical health, income, and education. The effect of social isolation on mortality was mainly driven by the absence of a partner and no or less than monthly contact with own children in the fully controlled models. While loneliness was initially associated with a higher mortality risk for women, even after controlling for social isolation, the effect of loneliness measured with direct and indirect questions was then fully explained by the other pertinent risk factors of mortality included in the analytical models. There was no evidence for a synergistic effect between loneliness and the social isolation as the interaction effects between the indirect loneliness scale and the social isolation index were insignificant.

For men we observed, similar to women, that the mortality risk of social isolation was around 15%, which was mainly driven by the absence of a partner, and less often than monthly contact with children. As for women, the initial mortality risk of loneliness measured with indirect questions for men became insignificant in the fully controlled models, and there was no evidence for a synergistic effect between indirect loneliness measures and social isolation. However, when loneliness was measured with the direct question a gender difference appeared. While for women, the impact of loneliness on mortality was fully explained by social isolation, education, mental and physical health, and income, for men the direct loneliness question remained a significant predictor of mortality in the fully controlled model. Not many studies examined gender differences in mortality risks of loneliness and social isolation that could help to interpret these differences. As far as we are aware, the two other studies examining gender differences in mortality risks of loneliness and social isolation (9, 10) did not find gender differences, which may be due to shorter follow-up (respectively 5 and 6.5 years) in these studies.

The differential impact of loneliness and social isolation on mortality suggests that the pathways from loneliness and social isolation to mortality are unique. The link between loneliness and mortality runs at least partly through mental health, to which loneliness is closely related, as loneliness loses significance when mental health and other control variables are added to the model. For social isolation, the impact on mortality remains significant, even after controlling for all other variables, suggesting a unique effect of social isolation beyond possible impacts of loneliness and other related factors. An important difference between loneliness and social isolation is that lonely people may still be surrounded by other people, despite the perceived lack of quality or quantity of social relations. Socially isolated people are merely on their own. And whether they are at peace with their social situation or not, they are deprived of support and people who can act in acute life-threatening conditions such as with falls, strokes, or heart attacks. As we do not know the precise cause of death, this assumption could not be tested in the present study. We found little support for the suggestion by Newall and Menec (23) that people who are both isolated and lonely are the most vulnerable, and therefore may have the highest mortality risk. The synergistic effects were not even close to significant for women, and only borderline significant for men if loneliness is measured with indirect questions.

Another important finding of our study was that loneliness has a unique effect on mortality for men only when measured with a direct question that is including the word lonely, but not with questions avoiding the word lonely. A straightforward explanation is that the difference in effect lies in the formulation of the questions. People, especially men (31) may not like to admit that they are lonely because of the social taboo that still rests on loneliness (32, 33). But if people openly admit that they are lonely, loneliness may be severe with significant impacts on mortality. Two studies evaluating the severity of loneliness indeed find that loneliness only increases mortality if it is chronic or severe (34, 35).

An alternative explanation is that the two loneliness measures reflect distinct facets of loneliness with varying associations with mortality. To sort this out, a critical appraisal and validation of existing measurement instruments of loneliness and social isolation is needed. Some good initiatives in this field can be found in the studies by Maes et al. (36), and Mund et al. (22). They conclude that while direct and indirect questions about loneliness can provide valid estimates of loneliness, it is not always clear which type of loneliness is measured. A difference in power or measurement error between the two measures of loneliness seems an unlikely explanation, as it is precisely the less-sensitive single item question with the smallest variance and probably the largest measurement error.

The inclusion of separate indicators for social isolation allowed us to define which aspect of social isolation is most relevant for mortality for older women and men. Our models confirm the long-established risk of not having a partner on mortality. For both women and men in our study, not having a partner was the most important risk factor for mortality and increased the risk of dying with around 40% (women) and 45% (men). Explanations that can be found in the literature for the protective effect of the partner range from the provision of financial and social support, stress of bereavement or divorce, to stimulation of healthier lifestyles [e.g. (37)]. Men had a 33% higher mortality risk if there was only little or no contact with children and women had 25% higher mortality risk if this was the case. Children are important resources for support in later life, and a low contact frequency may therefore lead to support deficits, which in turn might increase mortality. However, children are not the only resources for support and a support deficit from children may be compensated with support from other people from the network, such as friends. There is evidence that women get support from several close network members whereas men often rely on the closest person (partner or children) (38). Indeed, in our unconditional model, having frequent contact with friends was associated with lower mortality risks for women, but not for men.

Our study had limitations which are important to consider when interpreting the results. While our study sheds some light on the inconsistencies in previous studies on the lethal impact of loneliness and social isolation, it did not solve all issues. For example, in the meta-analysis by Wang et al. (7), 16 of the 90 included studies reported a significant mortality risk of loneliness, but only half of these studies used direct questions including the word lonely. The use of direct or indirect measures of loneliness is thus an important but not sufficient reason for the discrepancies. An alternative explanation is that relevant “third variables” or residual confounding was not considered which could have contributed to different results. While we controlled for several individual-level third variables and stratified by gender, macro-level factors may further explain differences in findings between national studies. For example, studies on loneliness consistently find that loneliness is highest in countries were living alone is most prevalent [(e.g., 39–44)], suggesting a differential impact of living alone on loneliness in different countries. Interpretations of these findings vary from structural differences (e.g., welfare state provisions, living standards) to cultural (e.g., familistic vs. individualistic cultures, differences in interpersonal trust). We could not take these macro factors into account as we have only data from one country (Norway). Finally, our indirect measurement of loneliness was based on three of the original 11 items of the De Jong Gierveld loneliness scale (45). We are not aware of validation studies confirming that loneliness was indeed latent construct influencing the scores of these three items.

To conclude, our study confirms that social isolation leads to higher mortality in both men and women, controlling for loneliness and other well-known risk factors, and this effect is mainly driven by not having a partner. Little contact with children further contributes to higher mortality. If loneliness is assessed with indirect questions, that is with questions not including the word “lonely,” loneliness loses its predictive significance when other well-known risk factors are considered in tandem. When measured with a direct question, the mortality risk of loneliness remains only significant for men in the fully controlled models. The results of our study suggests that selecting indicators for social isolation should be done with care, as not all indicators are relevant for mortality and gender differences exist in the impact of different aspects of social isolation. Moreover, our findings indicate that direct and indirect questions about loneliness might tap into different aspects of loneliness, or into different degrees of severity, at least for men. The results highlight the critical importance of methodological precision in measuring loneliness and social isolation. While many surveys include the direct question of loneliness for practical reasons, researchers as well as policy makers and care practitioners using the direct question should be aware that outcomes may be different when indirect questions or different indicators for social isolation about loneliness are used.
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Introduction: Loneliness and cognitive decline are pressing concerns among older adults, yet little research has explored cognition as a predictor of loneliness. This study investigates the dynamic relationship between loneliness and cognitive function in older adults using the random intercept cross-lagged panel model (RI-CLPM).

Methods: Data were drawn from Waves 9–14 of the Health and Retirement Study (HRS), encompassing 8,473 individuals aged 65 years and older. Loneliness was assessed using the UCLA Loneliness Scale, and cognitive function was measured using immediate and delayed word recall and serial 7s from the HRS RAND file. Age, gender, education, marital status, self-health report, and depression were included as covariates. Using Mplus, we computed RI-CLPMs. The first three models were conducted on loneliness and cognitive functions. Then unconditional RI-CLPMs with no exogenous predictors were computed.

Results: Three conditional model results showed that age, gender, marital status, self-health report, and depression were significantly associated with loneliness in the first wave, but only age and self-health report were significantly associated with immediate and delayed word recall at the first wave, not with serial 7s. For carry-over effects, loneliness showed significant positive associations across consecutive waves, but cognitive functions showed significant positive associations just in the last two waves. Some spill-over effects were found between loneliness and cognitive functions. For within-person effects, although initially non-significant, a negative association between loneliness and immediate and delayed word recall emerged in later waves (11–12 and 13–14). The conditional models indicated that older age, not being married, male gender, low self-reported health, and high depression levels were positively associated with loneliness. However, only older age and lower self-reported health were positively linked to cognitive functions.

Discussion: This study underscores the link between loneliness and cognitive function decline in older adults, emphasizing the need to address loneliness to potentially reduce cognitive decline. Insights into demographic predictors of loneliness and cognitive function could inform targeted interventions for promoting successful aging.
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Introduction

Loneliness is a critical issue for older adults, who have lost many of their contemporaries. Several studies have explored various factors that can influence the loneliness experienced by older adults. Perlman and Peplau (1) defined loneliness as “the unpleasant experience that occurs when a person’s network of social relationships is deficient in some important way, either quantitatively or qualitatively” (p. 31). This definition treats loneliness as a unidimensional concept, varying primarily in its intensity of experience. Kim et al. (2) suggested that loneliness might indirectly affect cognitive ability by indicating declining physical and psychiatric health directly related to cognitive function. These health factors could be key intervention targets for maintaining cognition among lonely older adults. Additionally, cognitive impairment can hinder maintaining friendships, communicating with others, and participating in social and leisure activities (3), making diminished cognition both a consequence and a potential indicator of loneliness.

The association between loneliness and cognitive performance might also flow in the opposite direction. Only a few studies have confirmed cognition as a predictor of loneliness [(e.g., 4)]. In their research, Sutin et al. (5) found a robust association between loneliness and risk of all-cause and cause-specific dementia: Feeling lonely was associated with about 60% increased risk of incident all-cause dementia over up to nearly 16 years of follow-up. Martin et al. (6) compared centenarians from Swedish and Georgian samples, finding an association between lower cognitive functioning and increased loneliness only in the Swedish sample. Ayalon et al. (7) aimed to establish the relationship between loneliness and memory functioning using data from the Health and Retirement Study (2004, 2008, and 2012). Among 1,225 participants aged 50 and older, lower memory functioning preceded higher loneliness levels over 4 years. In another study, Wang et al. (8) found no significant association between loneliness and cognitive function decline in individuals aged 75 and over. This was after adjusting for cohort effects, follow-up time, sex, education, and interaction terms for sex, education, and time, indicating that loneliness did not significantly impact cognitive function in this demographic group. O’Luanaigh et al. (9) reported that self-reported loneliness was linked to deficits in psychomotor processing speed and delayed visual memory among individuals for a group of older adults with an average age of 76. In their study on 509 community-residing older adults (with a mean age of 72), Hayslip et al. (10) found that higher levels of emotional loneliness were associated with higher scores for general fluid (Gf) ability. Cachón-Alonso et al. (11) observed that higher loneliness predicted lower cognitive function over a 7-year follow-up among individuals aged 50 and older. In their study involving 14,199 Chinese individuals aged 68–105 years, Zhong et al. (12) noted that severe loneliness predicted poorer cognitive function at subsequent assessments, partially mediated by chronic conditions. Montoliu et al. (13) found no direct association between loneliness and cognitive performance in a sample of 86 older individuals. While there is research on the association between loneliness and cognition in older adults, there appears to be a shortage of specific studies focusing on the oldest-old population (aged 85 years and above) focusing on loneliness and cognition. Margrett et al. (14) examined 55 octogenarians and 77 centenarians, finding limited associations between executive control, cognitive functioning, and mental health indicators.

Various studies have demonstrated the impact of demographic factors on loneliness. For instance, Dahlberg et al. (15) conducted a study to explore the association between loneliness and demographic factors. The results did not reveal a significant association between age and loneliness. However, the study found lower education levels and widowhood were associated with increased feelings of loneliness. Although several studies have not found a strong correlation between age and loneliness, Heylen’s (16) study reported that higher age was significantly correlated with a lower risk of loneliness. The bivariate results from this study also revealed that women were less likely to experience loneliness than men, but gender did not affect the path model significantly. Another study (17) showed that loneliness would have a U-shaped relationship with age across middle and late adulthood. Bishop and Martin (18) indicated that higher educational attainment reduced loneliness by lowering neuroticism and stress. However, Chow et al. (19) found no significant correlation between age, gender, education, and loneliness.

Cognitive abilities can be categorized into distinct domains: attention, memory, executive function, language, and visuospatial abilities. Each domain exhibits quantifiable declines with advancing age (20). The Atherosclerosis Risk in Communities Study (21) showed that education level positively correlated with cognitive test performance. Older adults performed worse on recall tasks than on recognition tasks, according to an experiment (22) that compared young (mean age = 21 years) and older adults (mean age = 73 years) on cued-recall and recognition tests while carrying out a choice reaction-time task. The analysis also showed that recall requires more processing resources than recognition, and this effect increases with age.

This study investigated the relationships between loneliness, cognitive function, and demographic variables across wave 9 (2008) to wave 14 (2018) for older adults from the Health and Retirement Study (HRS). When examining longitudinal data, it is necessary to recognize that occurrences are nested within individuals. This understanding emphasizes the necessity of distinguishing between within-person changes and the between-person differences. Computing a RI-CLMP allows for such a distinction by integrating a random intercept (23). We formulated two main research questions for our study: The first one is to understand how demographic factors such as age, gender, education, marital status, self-health report, and depression impact the loneliness of participants. To test this, we hypothesized that participants who were older, unmarried females and had lower education levels with low self-health report and high levels of depression were more likely to experience loneliness. The second research question was to examine the relationship between cognition and loneliness over time. Our hypothesis was that participants with lower levels of cognitive function were more likely to feel lonely.



Materials and methods


Participants

Data for this study come from the Health and Retirement Study (HRS). Created in 1990, the HRS is a national longitudinal panel study of the economic, health, marital, and family status of approximately 20,000 people over 50 years of age and their spouses. In this study, we included loneliness and cognition variables from the six waves of the study, which are waves 9 (2008), wave 10 (2010), 11 (2012), wave 12 (2014), 13 (2016), and 14 (2018). Furthermore, we investigated the effects of age, education, and gender. Because loneliness was only assessed for half of the sample for each wave, we pooled waves 9–10, 11–12, and 13–14 to increase the sample size. In this study, we only included individuals with 65 age and older, so our analytic sample is N = 8,473 (age mean = 74.90).



Measures


Loneliness

HRS measured overall loneliness using the UCLA Loneliness Scale (24). Respondents were asked to 11 items, and rated their experiences on a three-point scale ranging from 1 = often to 3 = hardly ever or never. After four negatively worded items were reverse-coded, an overall loneliness score was calculated by averaging the scores of the 11 items.



Cognitive function

The cognitive performance tests that were conducted in the HRS consisted of various tasks such as immediate and delayed free recall, serial 7s, counting backwards from 20, naming the US president and vice president by their last names, naming two objects (scissors and cactus), and providing the date, including the month, day, year, and day of the week (25). In this study, we focused on immediate and delayed word recall (IWR and DWR) and serial 7s to assess the participants’ cognitive abilities. In the Health and Retirement Study (HRS), immediate and delayed word recall tests measure different aspects of memory function. Immediate word recall assesses short-term memory by asking participants to recall a list of words immediately after hearing them, reflecting their capacity for immediate memory encoding and retrieval. On the other hand, delayed word recall assesses long-term memory by asking participants to recall the same list of words after a delay, indicating their ability to retain and retrieve information over time. The serial 7s test is also included to measure attention and working memory; participants are asked to subtract seven from 100 and 7 from each subsequent result. The questions asked between the immediate and delayed recall tasks varied somewhat across different survey waves. For instance, in 1998, the CESD depression items, backward count, and serial 7’s were administered between the two recall tasks. In contrast 1996, only cognition-related items such as date naming, backward count, object naming, and President/Vice President naming were administered between the two recall tasks (26).




Design and analyses

Descriptive analyses were employed to calculate means and standard deviations for the variables. Bivariate correlations were then computed among loneliness, cognition function, and demographic factors (age, gender, education, marital status, self-health report, and depression).

We used the RI-CLPM modeling strategy (27) proposed to investigate the association between loneliness and cognitive function. First, we begin by considering the relationship between loneliness and cognitive functions. We fit three separate RI-CLPMs to examine the relationships between:

1. Loneliness and immediate word recall,

2. Loneliness and delayed word recall,

3. Loneliness and serial 7s.

These models help us understand whether deviations from expected loneliness scores predict deviations from expected cognitive function scores in subsequent waves and vice versa. Second, we modeled unconditional models without covariates by considering the relationship between loneliness and cognitive function. We fit three model in which the means of each variable were constrained over time, while the covariance structure was unconstrained. Models in which the group means do not change over time facilitate interpretation, although time-invariant means are not a prerequisite for the models considered here. The fit of these models were assessed to determine if any adjustments were necessary. Figures 1–6 represent the basic structure and components of the RI-CLPMs.
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FIGURE 1
 RI-CLPM Loneliness-Immediate word recall (IWC) Model. Li1, Loneliness at waves 9 and 10; Li2, Loneliness at waves 11 and 12; Li3, Loneliness at waves 13 and 14; IWCi1, Immediate word recall at waves 9 and 10; IWCi2, Immediate word recall at waves 11 and 12; IWCi3, Immediate word recall at waves 13 and 14; ***Significant at p < 0.001, **Significant at p < 0.01, *Significant at p < 0.05.
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FIGURE 2
 RI-CLPM Loneliness- Delayed word recall (DWC) Model. Li1, Loneliness at waves 9 and 10; Li2, Loneliness at waves 11 and 12; Li3, Loneliness at waves 13 and 14; DWCi1, Delayed word recall at waves 9 and 10; DWCi2, Delayed word recall at waves 11 and 12; DWCi3, Delayed word recall at waves 13 and 14; ***Significant at p < 0.001, **Significant at p < 0.01, *Significant at p < 0.05.
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FIGURE 3
 RI-CLPM Loneliness- Serial 7s Model. Li1, Loneliness at waves 9 and 10; Li2, Loneliness at waves 11 and 12; Li3, Loneliness at waves 13 and 14; Se7si1, Serial 7s at waves 9 and 10; Se7si2, Serial 7s at waves 11 and 12; Se7si3, Serial 7s at waves 13 and 14; ***Significant at p < 0.001, **Significant at p < 0.01, *Significant at p < 0.05.
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FIGURE 4
 Unconditional RI-CLPM Loneliness-Immediate word recall (IWC) Model. Li1, Loneliness at waves 9 and 10; Li2, Loneliness at waves 11 and 12; Li3, Loneliness at waves 13 and 14; IWCi1, Immediate word recall at waves 9 and 10; IWCi2, Immediate word recall at waves 11 and 12; IWCi3, Immediate word recall at waves 13 and 14; ***Significant at p < 0.001, **Significant at p < 0.01, *Significant at p < 0.05.
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FIGURE 5
 Unconditional RI-CLPM Loneliness- Delayed word recall (DWC) Model. Li2, Loneliness at waves 9 and 10; Li2, Loneliness at waves 11 and 12; Li3, Loneliness at waves 13 and 14; DWCi1, Delayed word recall at waves 9 and 10; DWCi2, Delayed word recall at waves 11 and 12; DWCi3, Delayed word recall at waves 13 and 14; ***Significant at p < 0.001, **Significant at p < 0.01, *Significant at p < 0.05.
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FIGURE 6
 Unconditional RI-CLPM Standardized Loneliness-Serial 7s Model Results. Li1, Loneliness at waves 9 and 10; Li2, Loneliness at waves 11 and 12; Li2, Loneliness at waves 13 and 14; Se7si1, Serial 7s at waves 9 and 10; Se7i2, Serial 7s at waves 11 and 12; Se7i3, Serial 7s at waves 13 and 14; ***Significant at p < 0.001, **Significant at p < 0.01, *Significant at p < 0.05.


We restricted our dataset to include participants aged 65 and older, aligning with the demographic focus of our investigation. Additionally, we filtered the data to only include cases with available data on the loneliness variable.

Model fit was assessed using various indices, including χ2, Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), and Root Mean Square Error of Approximation (RMSEA). Acceptable model fit is indicated by CFI values exceeding 0.95 and RMSEA values at or below 0.05, suggesting strong alignment between the proposed model and the observed data (28).



Statistical power analysis

To ensure the reliability of our results, we conducted a power analysis for our structural equation model. This analysis involved 13 degrees of freedom and a sample size of 8,473 participants. Following the guidelines from McCallum et al. (29), we defined the parameters for Root Mean Square Error of Approximation (RMSEA) as H0 = 0.05 and H1 = 0.09. The analysis indicated a power of 1.00 for testing close fit, which suggests a high likelihood of detecting genuine relationships and confirms that our sample size is adequate for the specified model.




Results


Descriptive analysis

From 17,217 individuals (age mean = 69.20), we only included the participants who were 65 years of age and older at waves 9–10 (i.e., in 2008 and 2010). So, the total analytic sample of this study is N = 8,473 (age mean = 74.90). At baseline, the respondents identified themselves as men (43.0%) or women (57.0%). Among the respondents, 85.7% self-identified as white, whereas the remaining individuals identified as Black/African American or belonging to other ethnicities. On average, the participants’ education level was slightly above high school graduation, and 58.3% of respondents reported being married (Table 1).



TABLE 1 Demographic characteristics.
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Measures score ranges

We used the UCLA Loneliness Scale (24) to measure participants loneliness. The loneliness scores ranged from 11 to 33. In Wave 9–10, 8,483 participants had an average score of 16.46 (SD = 4.563). In Wave 11–12, 7,835 participants recorded a similar average loneliness score of 16.55, with slightly higher variability (SD = 4.574). Wave 13–14, with 6,198 participants, showed a somewhat higher average loneliness score of 16.67, with comparable variability (SD = 4.676). Coefficient alpha values ranged from 0.88 to 0.89.

We also focused on immediate and delayed word recall and serial 7s variables to assess the participants’ cognitive abilities. Across three waves, the immediate and delayed word recall and serial 7s scores ranged from 0 to 10 and 0 to 5, respectively. In Wave 9–10, with 6,889 participants, scores on the immediate and delayed word recall tasks were on average 5.22 (SD = 1.570) and 4.12 (SD = 1.863), respectively, and the serial 7s scores were on average 3.48 (SD = 1.653). In Wave 11–12, with 5,357 participants, a slightly lower mean score of 5.01 (SD = 1.602), 3.94 (SD = 1.91) and 3.48 (SD = 1.64) were recorded for immediate and delayed word recall and serial 7s, respectively. Wave 13–14, with 3,166 participants, showed a slightly lower mean score of 4.99 (SD = 1.58) for the immediate word recall variable and slightly higher mean score of 3.96 (SD = 1.88) and 3.51 (SD = 1.63) for the delayed word recall and serial 7s, respectively.



Covariates in loneliness and cognitive function: correlations and associations

We included the covariates age, gender, education, marital status, self-health report, and depression in this research. Bivariate correlations revealed that older age was negatively correlated with cognitive functions, while loneliness was positively correlated with older age. Male gender and higher education were positively correlated with cognitive function and negatively correlated with loneliness. Marital status showed a negative correlation with loneliness, indicating that married individuals feel less lonely (Table 2). Additionally, self-health report was positively associated with loneliness and negatively with cognitive functions. Depressive symptoms was positively associated with loneliness and negatively with cognitive functions. All results showed that age, gender, marital status, self-health report, and depression were significantly associated with loneliness in the first wave, but only age and self-health report were significantly associated with immediate and delayed word recall at the first wave, but not with serial 7s. These findings highlight the complex interplay of demographic and health-related factors in understanding the relationships between loneliness and cognitive function over time (Table 3).



TABLE 2 Correlations between demographics, loneliness and cognitive variables.
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TABLE 3 RI-CLPM Loneliness-Immediate Word Recall (IWC), Delayed Word Recall (DEC), and Serial 7s Models Results.
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Conditional and unconditional RI-CLPM

Six RI-CLPMs (three conditional and three unconditional with no exogenous predictors models) were computed using Mplus. All model results were satisfactory. The loneliness and serial 7s model with age, gender, education, marital status, self-health report, and depression as predictors was the best fitting model with χ2 = 13.949, df = 13, p = 0.202. The unconditional model results showed that immediate word recall and loneliness also fit very well, with χ2 = 0.283, df = 1, p = 0.595. The RMSEA and CFI for all models were less than 0.05 and more than 0.95, respectively. TLI values always exceeded 0.95 and SRMR values were always less than 0.04 (Table 4).



TABLE 4 Fit indices in RI-CLPM s of loneliness.
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Carry-over and spill-over effects

For carry-over effects, there was a significant positive association between loneliness in each wave and loneliness in the next wave for all six models. Still, we obtained some carry-over effects for serial 7s and delayed word recall (not immediate word recall) in the conditional models. There were also some carry-over effects for all cognitive functions in the unconditional models. We found some significant spill-over effects for loneliness and cognitive function (for instance, serial 7s at waves 13–14 and loneliness at waves 11–12 and loneliness at waves 11–12 and serial 7s at waves 9–10 in the conditional model, and serial 7s at waves 13–14 and loneliness at waves 11–12 in the serial 7s unconditional model) (Tables 3, 5).



TABLE 5 Unconditional RI-CLPM Loneliness-Immediate Word Recall (IWC), Delayed Word Recall (DEC), and Serial 7s Model Results.
[image: Table5]

Within-person, although initially non-significant, a negative association between loneliness and immediate and delayed word recall emerged in later waves (11–12 and 13–14), with no lagged associations between heightened loneliness and diminished cognitive function observed. The conditional models indicated that older, unmarried men with low self-reported health and high depression levels were positively associated with loneliness. However, only age and self-reported health were positively linked to cognitive functions. No significant association was obtained between loneliness and cognition with education (Figures 1–6).




Discussion

Loneliness is defined as the distress arising from deficiencies in social relationships, viewed either unidimensionally by intensity or comparatively based on past experiences or social norms (1). It impacts cognitive function directly through indicators of declining health (2) and indirectly by impairing social interactions and activities (3). Conversely, cognitive decline can predict loneliness, with research showing a significant association between loneliness and increased risk of dementia (5).

In this study, we assessed the associations between loneliness and cognitive functions in a sample of 8,473 people aged 65 or older who were evaluated repeatedly over wave 9 (2008) to wave 14 (2018) of the Health and Retirement Study (HRS). When assessing the within-person effects, we found a negative association between loneliness and immediate and delayed word recall in the later waves (11–12 and 13–14). These findings are partially consistent with the results of Cachón-Alonso et al. (11) who showed that higher levels of loneliness predicted lower cognitive function across different cognitive domains, as well as the findings of O’Luanaigh et al. (9) and Hayslip et al. (10). However, our results on first two waves (9–10 and 11–12) are consistent with those of Martin et al. (6) and Wang et al. (8) who found no substantive evidence supporting an association between loneliness and cognition, and are in line with the results of Margrett et al. (14) and Montoliu et al.’s (13) study. Our findings from the loneliness and serial 7s models in the last wave underscore the significant positive association between loneliness and serial 7s, highlighting how as individuals age, loneliness can increasingly impact their working memory. This suggests that the impact of loneliness on long and short-term memory (delayed and immediate word recall) may intensify over time, but working memory (serial 7s) may increase by increasing loneliness over time, emphasizing the need for targeted interventions in older populations. Ayalon et al. (7) also obtained the same results using the 2004, 2008, and 2012 waves in Health and Retirement Study. However, we did not find any significant lagged associations between increased loneliness and decreased cognitive function. Loneliness showed a consistent within-person effect across waves, indicating its persistence over time, while cognitive functions did not show similar persistence. On the other hand, associations from loneliness to subsequent immediate and delayed word recall were nonsignificant. However, significant associations between loneliness and later performance on serial 7s tasks were found. We consistently observed a carry-over effect for loneliness across waves for all models, but not for cognitive functions. These findings are consistent with the results reported by Cachón-Alonso et al. (11) and Zhong et al. (12).

The spill-over effects from loneliness to later immediate and delayed word recall were not significant, however, we obtained significant associations between loneliness and later serial 7s. Similarly, there was no significant association between cognitive functions and later loneliness. These findings partially confirm previous prospective studies that reported associations between loneliness and different cognitive outcomes (7, 12).

Our research, however, utilized RI-CLPMs to investigate the impact of loneliness on cognitive functions. We expanded upon Ayalon et al.’s (7) methodology by incorporating additional items from the UCLA Loneliness Scale to capture a broader understanding of loneliness. This comprehensive approach allowed us to integrate various aspects of loneliness, such as frequency of feeling alone and social attunement.

Ayalon et al.’s (7) model only partially confirmed our results. They found a negative association between memory functioning in 2004 and loneliness in 2008, as well as memory function in 2008 and loneliness in 2012, based on data from the Health and Retirement Study. However, they did not find a significant association between loneliness in the previous wave and memory functioning in the next wave. The differences in findings in these two studies could be attributed to variations in study design, sample characteristics, data collection waves, and methodological limitations. Although both studies underscore the negative correlation between loneliness and cognitive function, disparities in methodology and sample characteristics may explain the variations in specific associations observed.

We conducted three conditional RI-CLPMs to investigate the relationship between age, gender, education, marital status, self-health report, depression, and loneliness. Our findings showed a significant positive association between age and loneliness at the initial wave, which is different from the results of Dahlberg et al. (8), but consistent with the studies of Heylen (16) and Chow et al. (19). We also found significant relationships between gender and loneliness, which are consistent with the findings of Heylen (16) and Pinquart and Sorensen (17). Furthermore, we did not find any association between education and loneliness and cognitive function, which is in line with the results reported by Chow et al. (19) and Bishop and Martin (18).

Our research on the relationship between cognitive functions and covariates is consistent with previous studies conducted by Lezak (20), the Atherosclerosis Risk in Communities Study (21), and Craik and McDowd (22), all of which have shown that cognitive function tends to decline with age. However, we did not find any significant differences in cognitive functions between genders, which is contrary to the findings of the Atherosclerosis Risk in Communities Study (21), which reported that men had better cognitive function than women.


Limitations and implications

This study had some limitations. For instance, loneliness can be influenced by numerous factors such as household numbers, work status, and economic level. These factors were not controlled in this study. Similarly, environmental and psychosocial risk factors can accelerate normal cognitive aging (30, 31), which was not accounted for in this study. Social contacts may be more significant in maintaining cognitive abilities than demographic factors such as education or gender. However, further research is needed to explore this area in more detail.

It is worth noting that previous research has shown a strong connection between loneliness and depression symptoms (32); these represent potential indirect paths through which loneliness may affect cognitive functioning (33, 34). In addition to these pathways, it is important to consider additional variables not covered in previous research to identify more factors that may influence loneliness in later life. Participants with data from six waves of the Health and Retirement Study were included in this study sample. As with any longitudinal cohort study, loss to follow-up is inevitable.

As previously discussed, Cachón-Alonso et al. (11) conducted an age-stratified analysis among 50–64 versus those older than 65 to assess the potential age differences in the associations between loneliness and cognitive function measures. In our study, we focused on individuals aged 65 and older to specifically examine the associations in a population at higher risk for cognitive decline and loneliness, which are more pronounced in older adults. However, future research should consider including a midlife age group (50–64 years) to examine age differences more comprehensively.

When examining longitudinal data within a cross-lagged framework, it is vital to distinguish between within-person and between-person levels (23). However, using the RI-CLPM also poses challenges (27). In studies examining loneliness and cognitive function over time, the RI-CLPM assumes that individuals exhibit stable trait-like loneliness levels and cognitive abilities. However, loneliness and cognitive function can fluctuate due to various factors such as life events, health changes, or social interactions. If these fluctuations are not adequately captured, the model may overestimate the stability of traits or underestimate the impact of dynamic changes in loneliness on cognitive function. In addition, loneliness and cognitive function are complex constructs influenced by both within-person changes and between-person differences. The RI-CLPM separates these levels of analysis, but interpreting within-person effects (e.g., how changes in loneliness affect cognitive function within the same individual over time) versus between-person effects (e.g., how average levels of loneliness across individuals relate to cognitive function) requires careful consideration of contextual factors and individual differences.

Using a RI-CLPM has the limitations of assuming absent inherent measurement error in single-indicator models. Measurement error can obscure true relationships between loneliness and cognitive function, leading to biased estimates of lagged effects or relationships between variables. Future studies may want to include latent variables in RI-CLPM models. Also, the assumption of stable trait variance in RI-CLPM may not apply universally across all demographic groups or contexts. For instance, older adults experiencing health declines or changes in social networks may exhibit greater variability in loneliness and cognitive function over time. Applying RI-CLPM findings from one demographic group to another without considering these differences may limit the generalizability of study results.

RI-CLPM estimates lagged effects to explore how changes in loneliness predict subsequent changes in cognitive function and vice versa. Although these estimates provide insights into temporal relationships, they do not establish causal pathways definitively. Factors beyond loneliness, such as health status, social engagement, or personality traits, could confound these relationships, necessitating cautious interpretation of lagged effects as indicative rather than causal. We need to consider these issues as the limitations of RI-CLPM, emphasizing the importance of addressing uncertainties for robust research conclusions.

Still, despite its limitations, the RI-CLPM employed in this study provided valuable insights into the relationship between loneliness and cognitive decline in a longitudinal setting. It facilitated examination of both between-person differences and within-person changes over time, enhancing understanding of developmental trajectories. Utilizing data from the Health and Retirement Study allowed replication of previous findings and robust exploration of these associations, with implications for informing policy decisions. Future research should continue to explore these relationships across diverse demographics and consider alternative modeling approaches to address the complexities inherent in longitudinal studies of loneliness and cognitive function.




Conclusion

This study explored the relationship between loneliness and cognitive functions among over 8,000 individuals aged 65 and older, tracked over waves 9 (2008) to wave 14 (2018) of the Health and Retirement Study (HRS). We found consistent carry-over effects of loneliness across waves and some significant spill-over effects between loneliness and cognitive function. Our findings partially confirmed Cachón-Alonso et al. (11) findings and contradicted others like Martin et al.’s (6) study on Georgia’s sample, Wang et al. (8), Margrett et al. (14), and Montoliu et al.’s (13) study. All these studies did not find significant evidence supporting a link between loneliness and cognition.
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Introduction: Loneliness is a critical public health issue affecting older adults, with significant impacts on their mental and physical health, including increased risks of depression, cognitive decline, and higher mortality rates, necessitating distinct approaches for each condition given their unique implications and the exacerbation of these issues during the COVID-19 pandemic. We examine the implementation and outcomes of a Friendly Visitor Program (FVP) designed to mitigate loneliness among older adults. The program involved social work student interns providing virtual visits to older adults using computers and tablets, with the goal of enhancing social interaction and support.

Methods: The study utilized a qualitative narrative design for process evaluation and a longitudinal non-experimental, prospective research design for outcome evaluation, employing a three-level cross-classified longitudinal growth model to assess changes in loneliness among VFVP participants while also testing potential predictors of these changes.

Results: Findings indicated that the program was associated with reduced loneliness over time. Younger and White participants performed better in the program than older participants from other races and ethnicity. Satisfaction with visits and willingness to recommend the program were significant predictors of reduced loneliness. Unexpectedly, greater comfort with technology correlated with increased loneliness, suggesting overreliance on digital interactions may not substitute for in-person contact. Furthermore, improved social networks was associated with reduced loneliness, highlighting the importance of strong social networks.

Discussion: The study underscores the potential of friendly visitor interventions in addressing the challenges of lonely older adults and provides insights for optimizing such programs in the future.
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Introduction

Loneliness in older adults is a complex and multidimensional concept that extends beyond a subjective feeling of social isolation. It encompasses social, emotional, and existential dimensions, each contributing uniquely to the experience of loneliness. Social loneliness arises from a lack of engagement with a broader network of meaningful social connections, which is often exacerbated in older adults by reduced participation in social activities and retirement (1). Emotional loneliness, on the other hand, is defined by the absence of close emotional bonds, such as those formed with a partner or confidant. This form of loneliness becomes particularly pronounced following the loss of a spouse or significant others, as it disrupts the intimacy and support these relationships provide (2). Existential loneliness reflects a deeper sense of isolation. It emerges from an awareness of one’s separateness and mortality, often accompanied by feelings of emptiness, alienation, and a lack of purpose. This dimension is especially relevant among older adults facing declining health, end-of-life considerations, or reflections on the meaning of their lives (3, 4). To effectively assess and mitigate loneliness, it is crucial to acknowledge its multifaceted nature and tailor interventions to the individual’s specific experiences (4, 5). This paper describes a Virtual Friendly Visitor Program (VFVP), its impact, challenges and role in addressing older adults’ loneliness, specifically the social and emotional dimensions of loneliness. Loneliness is increasingly recognized as a critical public health challenge affecting older adults, with profound impacts on their mental and physical health, due to the emotional strain from not having meaningful connections. Loneliness is intricately linked to a range of negative health outcomes in older adults, including depression, anxiety, cognitive decline, and high mortality rates (6–8).

With the onset of COVID-19 and the subsequent social distancing measures introduced to curtail the virus’s spread further isolated many older adults from their communities, family members, and support networks (9). The pandemic necessitated widespread social distancing measures, intended to curb the virus’s spread but also resulting in profound social and psychological impacts (10). Restrictions on gatherings, closure of community centers, and the general hesitancy around in-person interactions meant that many typical venues for social engagement were suddenly inaccessible. This situation is particularly alarming as it not only affects the quality of life but also the longevity of the older population (7).

To address these challenges, Friendly Visitor Programs (FVP) have long been used to combat loneliness among older adults by offering social interaction and social networking through regular visits from volunteers (11, 12). Historically supported by community-based services and funded through the Older Americans Act, friendly visiting is a well-established intervention. The Older Americans Act (OAA) of 1965 states the Administration on Community Living will provide grants to states to support a variety of supportive services, including those that “promote or support social connectedness and reduce negative health effects associated with social isolation” (13). As a result of this provision services such as telephone reassurance and friendly visiting were developed as part of the Area Agency on Aging Network and have been provided as part of the home and community-based services alignment for many decades.

Social networking programs like FVPs are associated with combatting isolation by providing various types of assistance that alleviate feelings of loneliness. FVPs can fill the gap between social network needs and actual social connections, thus reducing loneliness. Social networking programs that emphasize building and maintain friendships has the potential to be associated with reduced subjective feelings of loneliness (14). People often gravitate toward friends who share similar interests, values, and backgrounds, as these commonalities foster a sense of understanding and connection. This tendency is rooted in the comfort and affirmation found in interacting with others who reflect familiar aspects of themselves (15, 16). Engaging in conversations, participating in social activities, and maintaining interpersonal relationships are crucial for mental agility and emotional health. Without these interactions, older adults are at a higher risk of cognitive decline, including memory loss and reduced problem-solving abilities (17).

The Trager Institute at the University of Louisville in Kentucky, USA has provided services to community-dwelling older adults for the past 10 years as part of our Health Resources Services Administration (HRSA) funded Geriatric Workforce Enhancement Program (GWEP). The program focuses on improving health care for older adults and maximizing patient and family engagement by training the future healthcare workforce to provide age-friendly services to older adults and to develop programs and systems that improve health outcomes for older adults. Every year the Institute trains over 700 interprofessional healthcare learners from medicine, nursing, dentistry, pharmacy, and social work to develop skills in working with older adults, offering an intensive, two-semester practicum for social work interns (18–22).

COVID-19 highlighted the need to develop virtual social networking programs where physical contact would be eliminated, allowing isolated older adults the advantage of creating friendships and social networkst via tablets and video technology. Research has shown that better access to technology, and better proficiency in using technology can promote connectivity and a sense of belonging. Social media and video chat platforms offer unique opportunities to make new friends and share information about life events with friends and family. Internet use has been associated with decreased loneliness as it is seen as a vehicle for maintaining social contact (23).

The exacerbation of social isolation and loneliness among older adults during the COVID-19 pandemic highlighted a dual challenge for the Institute: the immediate need to address the acute impacts of the pandemic on loneliness and the broader requirement to develop sustainable strategies to combat loneliness and isolation in the long term. Utilizing COVID-Cares Act funds, our GWEP adapted an in-home friendly visitors program to a Virtual Friendly Visitor Program (VFVP) to meet the needs of our patients and community members across Kentucky by purchasing easy to use tablets that could be used by participants to engage in virtual friendly visits. Building on the core principles of Friendly Visitor programs, we designed our initiative to reduce loneliness by leveraging a network of Bachelor Level Social Work and Foundational Master Level of Social Work students from our internship program to become virtual visitors to isolated older adults. Experience has taught us that personal experiences with older adults enrich learners’ professional development, making them more empathetic, skilled, and effective in delivering high-quality care to this population. The social work interns were in the unique position where they could engage virtually with older adults as visitors in the VFVP to help them develop the skills they will need in their future careers.

This paper examines the development and implementation of the VFVP, its effects on participants, and the challenges encountered, emphasizing the unique impact of COVID-19 on older adults’ loneliness and the critical role of virtual social networks during and after the pandemic. The study’s uniqueness lies in the combination of its approach, methodologies, and comprehensive analysis, contributing significantly to the existing literature on loneliness mitigation and the implementation of friendly visitor programs among older adult populations. Our FVP program leverages social work student interns to provide virtual visits to older adults using digital devices such as computers while fosters intergenerational interaction. By further demonstrating the effectiveness of friendly visitor interventions and identifying key predictors of success, our research provides valuable evidence for developing and optimizing similar programs.



Conceptual framework

The Model of Depression and Loneliness (MODEL) (11, 24, 25) provides a theoretical and structured approach to understanding how various factors contribute to depression and loneliness, particularly in older adults. The model is rooted in a cognitive-behavioral theory that conceptualizes behaviors as resulting from an interaction of cognitive processes and environmental events (26). It emphasizes the interplay between individual characteristics, environmental factors, and social network systems.

Individual characteristics that contribute to depression and loneliness are psychological factors like mental health status, negative thought patterns, physical health constraints that can influence an individual’s ability to engage socially and maintain relationships, and demographics like age, gender and socioeconomic status (27, 28). Environmental factors that contribute to depression and loneliness are the living arrangements of older adults that may limit the ability to have social interactions and can increase feelings of loneliness (29). Lack of access to community resources can also exacerbate feelings of isolation. The lack of social networks in the form of quality relationships with family and friends that can provide emotional support, companionship, and a sense of belonging can lead to feelings of loneliness (30, 31). In addition, lack of access to formal support services, e.g., counseling and support groups and visiting programs may add additional layers of stress (32).

FVPs can provide regular interaction with frequent visits between volunteers and older adults. These visits provide consistent social contact, reduce feelings of loneliness and improve emotional well-being, building a reliable support network. Visitors can offer empathy, companionship, and a listening ear, all important for older adults who may lack strong social ties. Engaging in meaningful conversations and activities during visits can improve mood and reduce depressive symptoms. Visitors can encourage positive thinking and coping strategies. It also provides a sense of purpose to older adults by providing something they can look forward to. Finally, FVPs can help connect individuals with community resources as well as in-home socializing. By enhancing social networks, FVPs can improve psychological well-being, and mitigate environmental barriers, thereby reducing loneliness among older adults (11, 33).



Methods and procedures


Intervention

We followed the Template for Intervention Description and Replication (TIDieR) checklist and guide to describe the key elements of our VFVP (34). TIDieR is a 12-item checklist that was developed to guide the reporting of interventions with the goal of maximizing reproducibility (35). The main purpose of our VFVP was to reach lonely older adults living in the community, with the intended outcome of being associated with reduced loneliness. Our VFVP used a befriending program to provide a meaningful and personalized response to the loneliness that is individualized to the needs of the older adult participant. According the Cacioppo Evolutionary Theory of Loneliness (ETL), loneliness serves as a biological warning signal that alerts individuals to potential damage to their social connections and motivates them to repair or replace these relationships. Loneliness therefore could increase the motivation to attend to and approach social stimuli to repair or replace deficient social relationships. Our VFVP program provided regular and meaningful social interactions, emotional support, practical assistance and a sense of belonging, thereby helping individuals to rebuild and maintain social connections and thus reducing feelings of loneliness (36, 37).

The program procedurally targeted: (1) the formation of new and meaningful relationships with volunteers, (2) that would facilitate the provision of informal support and (3) would provide mediated formal support where needed (32). There is significant conceptual and empirical literature available that delineates the mechanism and benefits of social relationships and social networks on an individual’s mental health and well-being (38–40). Socially isolated older adults are more likely to experience positive results from a program if they can form new and meaningful relationships with visitors. Therefore, visitors in our VFVP were trained in making genuine human connections with the participants they visited to ensure that the key elements of the newly formed participant-visitor relationship were reciprocity, reliability, and authenticity. The provision of informal support to the participant by the visitor was based on the ability of the visitor to develop a friendship with the older adult participant that included support in the form of socialization, personal assistance and advice. As visitors and isolated participants met regularly, the assumption was that new and trusting relationships would begin to form, and the participant would begin to experience the benefits of informal support. Activities that were promoted in this befriending program were engagement in everyday life activities through dialogue, discussing mutual interests, sharing life stories, providing casual advice, being an active listener and providing an emotional connection. Providing additional social networks was an additional focus of our VFVP, as visitors were trained in having knowledge of local resources and support services and introducing the participants to these local support networks. The Institute acted as the host organization who behind the scenes provided guidance to visitors on how to connect isolated participants to these valuable resources (32).

Different entities were involved in the VFVP program. The Institute acted as the host organization, bringing together a vast array of knowledge surrounding the care of older adults as well as in-depth understanding of formal support services in different communities that could support lonely and isolated older adults. Staff at the Institute with advanced degrees in counseling and social work, acted as program supervisors for the VFVP program. The visitors were student interns from undergraduate and graduate social work programs completing internship placements at the Institute. Before engaging with any of the VFVP participants, the interns were trained in a 4-h training session on how to administer the program. Each training session was conducted through in-person, virtual, and hybrid modalities. The curriculum was designed to cover key aspects of the program, focusing on training the student interns to build connections with participants and understanding the logistics of program implementation. Matching between visitors and participants were done based on interests and preferences of the participants documented in an intake survey. Visitors were required to contact their assigned participant within 48 h of participant enrollment. They received weekly supervision from well-trained supervisors to support meaningful engagement with the participants.

The VFVP was delivered in one-on-one weekly individualized virtual sessions between visitors and older adult participants. The visits were done virtually to allow for a wider reach and easy access to isolated older adults. There was no time limit established for the intervention with visits continuing until the participant declined further participation. When interns ended their internships at the Institute, new visitors were assigned when participants requested a continuation of the program. The locations for program interactions vary between student intern visitors and participants. Typical settings for visitors included home offices, dorm rooms, libraries, or secured offices. Student interns were trained to conduct sessions from confidential locations, ensuring that conversations with participants remained private. This included wearing headphones if necessary. Participants had the flexibility of engagement in the VFVP regardless of their location. Participants typically received virtual visits within their homes. However, some participants took calls from their vehicles or chose to visit local establishments, such as public restaurants or libraries, to access better Wi-Fi connectivity for the visits. Even though the VFVP was planned to include weekly visits, it was at times necessary to tailor the program to the individual needs of both participants and visitors. When visitors were on university breaks, it sometimes delayed the weekly visits to accommodate this break. Similarly, when participants experienced significant life stressors, they sometimes requested either more visits or fewer visits, depending on the circumstances.

The technology materials utilized in our VFVP consisted of smartphones, computers and tablets for those who did not have either a smartphone or computer. We used FaceTime and Zoom for our virtual platform. These two platforms were chosen because they were easily accessible and easy to use. They also could be used beyond the VFVP and facilitate increased social connections. This method has been used in other studies to improve social well-being, reduce loneliness and enhance quality of life (41).

Detailed training materials were developed for student interns that included a VFVP Toolkit with outlined policies and procedures, technology training including how to train older adults in the use of technology, specific modules on how to build connections with older adults and use skills such as motivational interviewing techniques to build rapport, training on protocols to manage any emergencies that might occur during and between visits, workflow documents for program implementation, specific training modules on confidentiality protocols including the handling of Health Insurance Portability and Accountability Act (HIPAA)-sensitive information shared by participants, and training on the evaluation component of the program. In addition, monitoring tools were developed and used to provide ongoing support to the visitors. Marketing materials were developed and distributed through our wide networking or partnering organizations.

Our VFVP went through a few modification phases since 2020. High school students were initially used as visitors for nursing home resident participants with an Area Agency on Aging acting as the host sponsor. These students had to belong to their local chapter of the Health Organization Service Organization (HOSA)-Future Health Professionals, a student-led organization that support leadership development in the global health community through education, collaboration and experience, to participate. Unfortunately, COVID breakouts in the nursing homes, nursing home staff shortages for technology support during the visits and a major flood disaster in Eastern Kentucky affected the viability of this initiative for the AAA sponsor. As a result, the program moved away from nursing homes and was re-envisioned as a new program serving community dwelling older adults who received virtual visits using university student interns. The interns who participated in this program did so as part of their internship, a requirement of their social work degree program. The downside of using student interns was that participant transitions between volunteers were necessitated by the academic term structure, often following the completion of practicum or graduation. To ensure a seamless transition for participants, program policies were established, and a warm hand off was conducted between the existing and new student with the older adult. We have found this practice provided the participant with more comfortability. Furthermore, graduating students were offered the opportunity to maintain engagement with their participants post-graduation, provided they adhere to all program policies and procedures, including documentation.



Design

The design of the study focused on both a process and outcome evaluation of the VFVP as delivered between December 2021 and March 2024. Data on the pilot period (August 2020–December 2021) where not all visitors were students and where all program training materials for the interns were completed and tested were not included as part of this study. The study was conducted in compliance with our institution’s Internal Review Board (IRB).

For the process evaluation, a qualitative narrative design was used, using visitor completed service records and the visitor evaluations at the conclusion of their commitment. This design allowed for the exploration and understanding of experiences and stories from the visitors to capture the complexity of the visitor experience. This method is many times used where the context and subjective experiences of participants are crucial to understand the topic (42).

For the outcome evaluation a longitudinal non-experimental, prospective research design was utilized. This design allowed the study team to observe and measure the association between loneliness among older adult participants and their participation in the VFVP over an extended period of time. Data were collected at many time points to identify trends of loneliness over time (43, 44). We used a three-level cross classified longitudinal growth model, to examine individual growth differences in loneliness between 2 and 5 measurement occasions while enrolled in the VFVP. We also tested potential predictors that could explain these differences (45).



Research questions and hypotheses

The main process evaluation questions were: (1) Did the participants receive all the core model components intended by the VFVP? (2) Were the student intern visitors satisfied with the value of the VFV to their learning and what were their perceptions of the program? The process hypotheses were: Process H1: Participants received all the core model components intended by the VFVP; Process H2: Student intern visitors were satisfied with the value of the VFV to their learning; Process H3: Student intern visitors’ perceptions of the program were valuable to understanding their satisfaction.

The main quantitative research question guiding the outcomes evaluation study was: (1) Would participation in the VFVP be associated with lower levels of loneliness for an older adult? Specifically, the following hypotheses were tested: Outcomes H1: Participation in the VFVP will be associated with reduced loneliness over time; Outcomes H2: Participant and visitor demographics will have an association with reduced loneliness; Outcomes H3: Matching of participants demographics with visitor demographics will have an association with reduced loneliness; Outcomes H4: More participation in the VFVP (total length of participation, number of visits) will be associated with reduced loneliness; Outcomes H5: More satisfaction of VFVP participants with the program will be associated with reduced loneliness; Outcomes H6: More comfortableness of VFVP participants with technology will be associated with reduced loneliness; Outcomes H7: Stronger social networks of VFVP participants will be associated with reduced loneliness. The hypothetical model that drove this study is illustrated in Figure 1.
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FIGURE 1
 Hypothetical model for study.




Participants and visitors

Our VFVP program recruited a convenient sample of older adults or adults with chronic conditions identified as being socially isolated and lonely. Participants were referred through primary care or community partners. Inclusion criteria was as follows: (1) older adults or adults with chronic health and/or mental health conditions who self-identified as socially isolated and lonely; (2) older adults or adults with chronic health and/or mental health conditions identified by health care team as socially isolated and lonely; (3) older adults who showed an interest to use technology as part of visits with volunteers; and (4) older adults who were available to participate for at least 3 months in weekly virtual visits with a volunteer. Exclusion criteria was as follows: (1) persons with severe cognitive impairment; (2) persons with severe psychiatric conditions with active psychosis; and (3) persons who are under the age of 40. No compensation was provided for participation in the VFVP.

Informed consent for each participant was obtained during the intake process. The informed consent process included a research team member providing a complete description of the program and its purpose, eligibility criteria, explaining that the program is voluntary, risk and benefits of the program, confidentiality, engagement and withdrawal procedures.

Fifty participants agreed to participate in the VFVP between December 2021 and March 2024. Of those 50, 11 completed the intake and baseline assessment, but never engaged with the program. Fourteen completed the intake and baseline assessment and engaged with a few visits with a visitor but dropped out of the program before the second assessment. Twenty-five participants remained for this evaluation study who all had at least two assessments completed.

The twenty-four visitors who visited these 25 participants were all social work student interns completing internship placements at the Institute. Collectively these 24 visitors visited the 25 participants 478 times. Eleven visitors only visited one participant, with the rest visiting between 2 and 4 participants.



Data collection

For the quantitative outcomes evaluation VFVP participants completed a baseline assessment on loneliness, strength of social networks, and comfortable use of technology, followed by follow-up assessments after the first month and then every 3 months of program participation. For both the quantitative outcomes evaluation as well as the qualitative process evaluation, visitors completed a service record within 48 h after each visit noting the topics discussed, and providing a behaviorally specific, narrative description of the visit. The service record also included a safety check of any disconcerting issues that required immediate action by their supervisor, such as noticeable changes in the appearance of their participant, home environment, ability to talk, affect, confusion or complaints about pain, difficulty breathing or illness. The visitor completed an evaluation survey addressing their perceptions of the VFVP at the conclusion of their commitment.



Measures

The qualitative process measures of the study included (1) the topic discussed section using a 31-item list, (2) the narrative story of the visit and (3) the visitor evaluation at the conclusion of their commitment. Collectively, these measures acted as fidelity checks for the program objectives.

The quantitative outcome measure for this study was loneliness. Loneliness was operationalized as the subjective feelings of loneliness as measured by the 3-item UCLA Loneliness Scale. The UCLA Loneliness Scale asked the participants to rate on a scale from 1 (hardly ever) to 3 (often) how often did they feel that they lack companionship, how often do they feel left out, and how often do they feel isolated from others. The score was the sum across all items, ranging between 3 and 9. The three item version has shown to be a reliable measure in terms of internal consistency (coefficient alpha = 0.72), convergent and construct validity (46). A total score of 6 or greater signals an individual who is likely to be dealing with loneliness on a regular basis (47). The scale is a robust and reliable tool for measuring loneliness and evaluating the impact of interventions aimed at reducing loneliness and has been used in multiple studies (48). For this study we modified the response options for the UCLA Loneliness Scale asking respondents to rate their responses on a scale from 1 (never) to 4 (always) due to this study being part of a larger study. To effectively use the recommended cutting scores for descriptive purposes, we transformed the individual item scores from 4 point to 3 points. For analysis purposes the 4-point responses were used. Predictor measures were participation in program as measured by number of visits and total minutes visited per participant over time, age, gender and race/ethnicity of participants and visitors, differences between participant and visitor in terms of age, gender and race/ethnicity, participant satisfaction with the visits over time, comfortableness of participant technology use over time, and the strength of social networks over time. All visit encounters and total minutes per visit were recorded in the service record. Age, gender, and race/ethnicity of participants were retrieved from their enrollment documents and for visitors from the internship documents. The visitor age, gender and race/ethnicity were weighted in terms of the proportion of overall visits the visitor had with the specific participant. Participant satisfaction with the program was measured by two questions, namely whether they were satisfied with the visits and the degree to which they would recommend the VFVP to a friend on a scale from 1 (not at all) to 5 (a great deal). Comfortableness of participant technology use during visits was measured on a scale from 1 (not at all) to 5 (a great deal).

The strength of social networks was measured by the abbreviated 6-item Lubben Social Network Scale (LSNS-6) with its two subscales (family and friends). The scale asks 3 questions each about friends and family, specifically how many friends/family did they feel close to such that they could call on them for help, how many friends/family did they feel at ease with that they could talk about private matters, and how many friends/family did they see or hear from at least once a month. The item responses included 0 = none, 1 = one, 2 = two, 3 = three or four, 4 = five thru eight, and 5 = nine or more. The score was the sum across all items, ranging between 0 and 30. A clinical cutpoint score of less than 12 on the LSNS-6 indicated that, on average, the respondents had fewer than two people to perform the particular social networking functions assessed by the LSNS-6. The scale demonstrated high levels of internal consistency, stable factor structures, and high correlations with criterion variables (49). The scale has been widely used to measure an individual’s social networks and the support derived from it, particularly focusing on older adults and has been used to evaluate the effectiveness of social networking programs (50).



Analysis

For the process evaluation, the qualitative Sort and Sift, Think and Shift data analysis approach was used to analyze the narrative stories of the visits, as well as to provide a narrative understanding of the nuances of the discussed topic during the visits. This approach is an iterative process where our team dived into the narrative stories to understand its content, dimensions, and properties. We then stepped back to assess what we have learned and to determine next steps. We moved from establishing an understanding of what is in the data (“diving in”) to exploring our relationship to the data (“stepping back”). This process was repeated throughout the analysis phase until we arrived at an evidence-based meeting point that is our hybrid story of data content and our own knowledge of the program (51).

The quantitative outcomes study utilized hierarchical linear modeling to test a longitudinal cross-classified growth model with between 2 and 5 measurement occasions (52). It has been used in similar studies to evaluate the influence of social participation on loneliness (53) and to test the mediating effect of social contact on the relationship between internet use and loneliness (54). Hierarchical linear modeling assumes there is a hierarchical structure in the data set and that units of observation fall into groups or clusters. We identified three clusters for this study: level 1 refers to the measurement occasions for each participant, level 2 refers to the older adult participants, and level 3 refers to the visitors visiting the participants. The model is not purely hierarchical in nature with each lower-level unit belonging to a single higher-level unit. Each participant received visits from between 1 and 3 visitors and each visitor visited between 1 and 4 participants, resulting in visitors (level 3) belonging to more than one participant (level 2), and participants belonging to more than one visitor. The model can therefore be classified as a two-way cross-classified model. In these models, the lower-level units do not belong to only one higher level unit. Instead, the lower-level units are nested within multiple higher-level units. Thus, the participants were nested within multiple visitors. It is important to note that in these models, data will vary dependent on the degree to which the lower level units belong to the higher-level units (55). The impact of each visitor on each participant are weighted in this model according to the proportion of the total visits a visitor completed with a participant.

Hierarchical linear modeling was the preferred analysis for this dataset, due to the imbalanced design where the data structure was not uniform across all time periods for all participants. Level 1 measurement occasions varied between a total of 25 participants with up to two measurement occasions, with the rest of the participants with more measurement occasions. The final 5th measurement occasion only had 5 participants. This was a function of some participants who varied in the duration of their participation, and also some inconsistencies in the data collection periods over time due to oversight challenges. The modeling techniques used for this study are specifically equipped to handle such complexities without compromising the integrity of statistical inference (56).

Hierarchical linear modeling allowed for the identification of patterns within and between participants as well as for testing potential interactions between predictors and time (57, 58). Model fit was accomplished with Bayesian modeling using Markov Chain Monte Carlo estimation (67, 70), with the software package MLwiN, version 3.05 (59). All the continuous variables were centered on the grand mean. Centering was done to control for potentially troublesome correlations among random components (60, 61). The model was allowed to vary on the intercept (level 2). The distribution of each variable, including outliers, was inspected and corrected as needed to prevent any violation of functional form in the predictor variables.

The hypotheses were tested in three steps with a focus on understanding changes over time in loneliness and social isolation and potential predictors that could be associated with these changes: (1) fitting the unconditional growth model depicting loneliness over time across individuals (Model A); (2) fitting the demographics of both participants and visitors (Model B), (3) fitting the predictors to explain the outcome variable for individuals (Model C); and (3) fitting the interaction effects of time with the predictors to explain the change in the outcome variable (Model D). In the interest of parsimony, predictor variables that did not contribute to the model fit were excluded from the final models (Models C and D) (52, 62).

Previous studies on FVP interventions for older adults suggest that a small to medium effect size could be expected. Due to the small sample size, a priori power analysis suggested that the detection of only a large effect size would be possible for the ideal power of 0.80. To adjust for this problem, we set the alpha level at 0.10 to enable at least a power of 0.80 for a medium effect size.




Results


Demographics of participants and visitors

Table 1 provides a summary of the participants in terms of their demographics, their evaluation of the visits, and their loneliness and social isolation scores at each measurement occasion. From the table it is clear that the participants were mostly female and White Non-Hispanic with a mean age of 71 years. On average participants were very satisfied (4) or extremely satisfied (5) with the visits. Also, participants indicated that they would recommend the VFVP to others a lot (4) or a great deal (5). Participants had a moderate amount (3) to a lot (4) of comfort with using technology during the visits. The social network scale showed a baseline score of 8.3 (4.7) indicating weak social networks. Twenty-one participants scored lower than the clinical cutpoint on social networks at baseline. The scores slightly improved over time. Loneliness showed a baseline score of 6.5 (1.5), indicating high levels of loneliness. Twenty two participants scored higher than the clinical cutpoint on loneliness at baseline. The scores slightly decreased over time.



TABLE 1 Visit data per participant.
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Table 2 provides a summary of the visitors in terms of their demographics, their evaluation of the participants directly after the visits as well as their own evaluation of the visits. From the table it is clear that the visitors were mostly female and White Non-Hispanic – similar to the participants. The mean age of the visitors were 40 years younger than the participants. The visitors felt that the participants benefitted a fair amount (4) to a great deal (5) from the visits. They felt the same about their own benefit they got from the visits. On average the visitors showed a fair amount (4) to a great deal (5) of satisfaction with the outcome of the visit. At the beginning of the program, the skills of the visitors were in the mid-range with them rating their own roles/responsibility skills slightly higher than their communication skills.



TABLE 2 Participant demographics, visit evaluations, loneliness and social isolation.
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Intervention

Twenty-four visitors completed 478 visits with 25 older adult participants. The number of visits per participant ranged between 2 and 63 visits for a mean of 19.1 visits (15.1). Total overall minutes visited per participants ranged between 118 (±2 h) and 3,700 min (±62 h) for a mean of 996.2 min (SD = 839.0) (±17 h). The total number of measurement occasions ranged between 2 and 5 for a total of 76 measurement occasions. Nine outlier measurement occasions were excluded from analysis. Twelve participants had more than 2 measurements occasions.

Table 3 shows the gender and race/ethnicity of all the participants and their visitors, the total number of visits per participant, the total minutes visited per participant, the number of measurement occasions, the total number of visitors who visited the older adult participants, as well as the proportion of visits each visitor completed with an older adult participant while they were in the VFVP. Eleven older adults only had 1 visitor.



TABLE 3 Visitor demographics, visit evaluations, and skill.
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Process evaluation results–narrative analysis

Table 4 provided the most frequently discussed topics during the visits which included health and well-being concerns, personal histories, recreational activities, validation of feelings, social networks and practical support and advocacy. Example excerpts from the narrative descriptions are also provided in the table to give greater context to the topics frequently discussed.



TABLE 4 Main visit topic categories and corresponding visitor quotes during the visits.
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Thematic analysis of narrative review description

The analysis of the narrative description of the visits provided insight to the implementation fidelity of the core components of the VFVP, highlighting the mechanisms by which the visitors reduced the social isolation and loneliness of the older adults. The visit themes noted the program gave the older adults an outlet to share a detailed enumeration of their day-to-day activities, encouraged the student interns to dilute the negative thought patterns by infusing positive affect into the lives of the older adults, provided older adults access to immediate emotional support and resources that was missing from their lives and allowed for deep, mutual exchange of core values between the older adults and student visitor which offered intimacy and trust. The names in the following quotes used to highlight the aforementioned have been changed to protect the anonymity of the older adult participant.

Some student interns wrote about the older adult visitors sharing highlights of their activities, celebrations, and milestones of the past week. One student intern consistently shared in their weekly service records that his older adult participant typically delineated the hassles and fun filled aspects of his week. The student visitor wrote in one entry:



“…Started conversation with Adam explaining about how he lost his phone last week. He went through the story about all the places he went to look for it only to end up finding it under a table. We talked about his new coffee maker and how he had his mother and brother over for coffee last weekend. He expressed excitement over seeing family this coming weekend to watch the game. We ended our conversation by talking about Adam’s favorite show, Star Trek.”

 

Other student interns highlighted in their narrative whether they were successful in their desired outcome of increasing the positive affect of the older adult by uplifting their spirits or providing laughter for the older adult during their visits.



“Bonnie has been struggling more since she lost her therapist. She talked about wishing her family would spend more time with her and how she has struggled more with everything since her stroke. By the end of the visit, she sounded in better spirits and said she was excited about our next video visit.”



“Troy claimed; “I am too old.” I follow with; “Are you being pessimistic?” Troy then states, “I am double your age!” I reply “And double wisdom!” This prompted a big laugh from Troy. I try to help reframe things he sees as negatives as strengths.”



“Dolores is really concerned about the health issues her daughter is having. She mentioned how she likes to maintain her yard by pulling and trimming weeds. She has a new nurse coming to check on her next week. She told me how happy she is when I call her and how it makes her feel better.”

 

Other student interns shared in their narrative descriptions that their older adult participants struggled with their own and family members’ health challenges, both noting the volume of challenges or losses, and the inability to share their despair or deconstruct their emotions surrounding the health challenges with their family members. Excerpts from three student interns demonstrate similar experiences of grief for the older adults originating from different health circumstances:



“She explained her frustrations trying to get back to the dermatologist to check in about her cancer. She had recent dental work but thankfully they were able to fix it. Her daughter is dealing with a health issue, and she will not disclose what it is. This has been very upsetting for her; she began to cry during our session. She mentioned again how helpful talking about these things with me is.”



“Mary has been struggling with how to handle the news that she has dementia. She is going through stages of anger and wants more information. We talked about how her family does not want to talk about her feelings and that she is scared about what having dementia will mean. She talked about having to take care of her mom when she got sick and that she does not believe that any of her family can take care of her.”



“Mae shared she had 3 brothers and 2 sisters and that they had all passed away. Then she shared that her mother passed away last. She said she is the only one left. Her emotions seems as if she accepted the losses but misses them.”

 

Some student intern visitors shared in their narrative the flexibility they afforded their older adult participant for virtual visits highlighting their desire to be available in times of urgent need. The student interns shared their support, use of non-judgmental approaches and offerings of practical tips to address health concerns. Several interns’ narratives are provided below.


“Sue Ellen had texted me to see if I was available for a meeting today, to which I replied that I could meet with her. We met via Zoom, and she was a bit distressed, as she and her husband had a bit of an argument beforehand. We discussed everything, and I validated Sue Ellen’s feelings, used a strengths-based perspective, and encouraged her to utilize self-care and coping strategies. By the end of the session, she seemed to be in better spirits.”


“She has been having some side effects from her medication and I suspect it is due to her not hydrating (muscle cramping). She admitted to me that she rarely drinks water and I told her how important it was to do so. I mentioned other hydrating options as well (after she speaks to her doctor). I told her she can call me anytime if she needs to speak to someone, even if it is more than once per week.”



“I talked to him about his rights as a patient and that it is important that he advocate for himself and ask for help, if that is not working. He asked about contacting me if something comes up to change his weekly appointment or if there is another issue. I told him to call my cell phone and, if I do not pick up, leave me a message and I will get back to him.”

 

While other student interns wrote about their engagement in deep discussions of private matters including the mutual exchange of intimate aspects of both the visitor and participants’ lives, such as family and faith. Below represents examples of the aforementioned.



“She shared her experience since her stroke, and I shared my experience with my husband’s brain injury. We laughed and shared many stories; some were painful memories; however, they seemed to inspire us both. She opened up about her struggles and triumphs.”



“We spoke at length about what God truly means, what it encompasses, how it relates to the vast universe and more. We spoke about connections throughout our lives and how knowing oneself is as important as knowing others. She described the process she is currently going through about finding purpose since her stroke.”



“We talked about our Christmas traditions and her Thanksgiving. She gave me great advice about how to connect with my grandmother who has dementia. She also told me about changes she’s noticed from her childhood until now.”



“The conversation touched upon “his envy” of my upbringing that I had shared related it to his perception of his own challenging childhood. We acknowledged life’s inherent unfairness.”

 

Analysis of the themes inherent in the narrative stories suggest that the implementation of the core aspects of the VFVP was achieved, confirming implementation fidelity. Themes revealed that the program was successful in creating new and meaningful relationships and provided informal support as well as mediated social networks (Process H1).



Thematic analysis of student visitor narrative description of perceived value and benefits

All of the student interns commented on the perceived value and positive impact of the program, emphasizing the program’s role in improving the lives of the older adult participants. Some of the interns continued their visits with the older adult participant beyond the conclusion of their 2-semester commitment. A few student intern visitors also planned face to face, in person visits to their older adult participants after their commitment ended. One student intern visitor commented, “Great program. I do not want to graduate and leave my participants.” Another student visitor reported, “My VFVP person and I have gained a wonderful friendship through this program. She has stated several times how beneficial this program has been. I also receive great benefits from visiting weekly with her.”

Student intern volunteers shared insights into how their involvement has facilitated personal growth and professional skills development, particularly in areas relevant to social work like empathy, active listening, and motivational interviewing. A few reflections are noted below.



“I have found that throughout my time working here that I have been able to develop different skills that I find necessary to be the most competent social worker possible. I gained skill in developing rapport with my one participant. I would really love to gain more so I could talk to others and really work on my skills as a social worker when it comes to empathy, active listening and motivational interviewing.



“I spoke with participants on an individual level in virtual friendly visitor program sessions. This was my first time having so much freedom to practice social work skills.”

 

Intern visitors often spoke of the admiration and respect for the older adult and at times a reduction of negative stereotypes and attitudes toward aging. Excerpts from two social work intern visitors are offered below.



“I always feel that after our sessions she has somehow benefitted from our conversations. And I benefit from them too, I have grown close to Tracy. I like her personality and her determination to overcome her obstacles. She has amazing self-care skills, she loves to read books, and watch cooking shows or dramas. She is a caregiver and much of her time is taken by her weekly tasks and duties but she always keeps a positive attitude.”



“I also have gained a better insight on the older adult population and how they really are just people who are still living and not just wasting away.”

 

The social work interns also discussed various challenges such as the older adult participant’s adjusting to the program’s demands following medical events (e.g., strokes, hospital admissions, diabetes complications), technical issues with equipment and software, and initial hurdles of getting the visits established and sustaining the visits due to various scheduling changes in the older adult’s life including medical visits.

The above narrative highlights the fact that the social work interns expressed satisfaction with the VFVP, noting its significant impact on their learning and personal development. They highlighted growth in key social work skills such as empathy and active listening, and many interns expressed a strong connection with their older adult participants, with some continuing their visits beyond the program’s formal duration (Process H2). The social work interns’ positive perceptions of the program were crucial in understanding their overall satisfaction, as reflected in the emotional bonds they developed with participants and acknowledging previously held stereotypes toward aging, all contributing to a meaningful and fulfilling learning experience (Process H3).




Outcomes evaluation results

The final data on the outcomes model is shown in Table 5. Model A shows a significant decrease in loneliness over time for participants. The final Model D was able to explain most of the decrease in loneliness over time, resulting in time no longer being significant in the final model. Significant predictors that could explain loneliness differences for participants as a function of the visitors they had (level 3) were age and race/ethnicity. Younger visitors and White visitors in general visited with lonelier participants. Significant predictors that could explain loneliness differences between participants (level 2) were also age, and race/ethnicity such that younger participants and those of other race/ethnicity than white was the loneliest. In addition, people who spent the most time in the program were also the loneliest. Significant predictors on the measurement occasion level (level 1), were if participants were ready to recommend the program to others, if participants were satisfied with the visits, if participants were comfortable with the technology, and if the participants felt they had strong social networks. These variables were all measured every time the loneliness outcome measure was completed. The more people were willing to recommend the program, the more loneliness decreased. The same was true for networks, the more social networks improved, the more loneliness decreased. However, for satisfaction with visits and comfortableness with technology, the association was in the opposite direction, meaning that as satisfaction with visits increased, loneliness also increased. The same was true for comfortableness with technology, the more they become comfortable with technology, the more loneliness increased.



TABLE 5 Loneliness.
[image: Table5]

A few interactions showed interesting results and are illustrated in Figure 2. The interaction between time and participant age, showed that the younger participants declined the most in their loneliness with older participants slightly increasing on their loneliness. The interaction between time and race/ethnicity showed that other race/ethnicity participants increased on their loneliness, while white participants decreased in their loneliness. Interaction between time and satisfaction with visits showed that participants who were very satisfied (10th percentile) showed no change in loneliness compared to those who were extremely satisfied (90th percentile) who showed a significant decline in loneliness. The interaction between social networks (level 1) and total visit minutes (level 2) showed that those with the least social networks over time were also those who stayed in the program the longest and were the loneliest while in the program. The least lonely participants were those who stayed the shortest in the program with the most social networks. Another interesting interaction was between social networks and comfort with technology. The loneliest participants had the least social networks and were extremely comfortable with technology. The least lonely participants had the most social networks and were only slightly comfortable with technology.

[image: Figure 2]

FIGURE 2
 Significant interaction effects.


Total visits completed, as well as the skills of the visitors did not show any significant effect and were excluded from the analysis. The final model showed a significantly improved model fit (DIC reduced from 271.59 to 248.56). Based on the variance partition coefficients, the original variance (Model A) was mainly on level 2 (participant) at 47%, followed by level 1 (measurement occasions) (42%), with the least variance on level 3 (visitor) (11%). After the predictors were added, there was an overall decrease in remaining unexplained variance, with the most variance explained on level 2. Other factors related to the visitors and measurement occasions not tested in this study may explain the remaining unexplained variance on levels 1 and 3.




Discussion

The results indicate that participation in the VFVP is associated with significantly reduced loneliness over time, supporting the first hypothesis (Outcomes H1). This aligns with previous research that highlights the benefits of structured social programs for older adults in alleviating feelings of isolation and loneliness (36). The longitudinal design of the study strengthens the validity of this finding by capturing changes in loneliness across multiple time points. Interestingly, the study found that the total length of participation and the number of visits (Outcomes H4) were not significantly associated with loneliness reduction. This suggests that simply increasing the quantity of interactions over time by a visitor is insufficient to impact loneliness significantly. The quality and content of interactions by the visitor may play a more critical role, as indicated by the significant predictors identified in the study. Additionally, having multiple visitors during a specific time period instead of one visitor or having group visits may be warranted to decrease loneliness suggesting dosage may have not been sufficient to combat the loneliness (32, 63).

This study showed that younger participants and White participants benefitted the most by participating in the program as their loneliness declined the most as compared to older participants and other race/ethnicity participants who increased in their loneliness (Outcomes H2). This speaks to the fact that virtual visitor programs may benefit younger participants more due to their comfortableness with virtual interactions, finding them more engaging and convenient than older adults who may still rather prefer face to face interactions. White participants may have benefited more from the virtual visits due to mostly being visited by White visitors. Even though Hypothesis 3 (Outcomes H3) showed that similarities between visitors and participants based on race/ethnicity did not result in reduced loneliness of participants, this finding could have been attributed to power concerns as there were only 6 participants and 6 visitors that were not White Non-Hispanic. Other studies have shown that matching visitors and participants on demographics may indeed have benefits for the success of the program (12).

Participants being extremely satisfied with the visits and their willingness to recommend the program were significantly associated with reduced loneliness (Outcomes H5). This underscores the importance of participant engagement and their perceived value of the program, suggesting that programs like the VFVP should prioritize participant satisfaction to enhance their effectiveness. In fact, data has shown that the overall success of these programs is more closely linked to the quality and meaningfulness of the interaction, mutual respect, and shared activities between the volunteer and the older adult, leading to more satisfaction with the program (12).

The finding that greater comfort with technology was associated with increased loneliness (Outcomes H6) was unexpected. This may indicate that while technology facilitates social interactions, overreliance or increased comfort with technology may lead to more screen time and less face-to-face interaction, potentially exacerbating feelings of loneliness (69). This is supported by literature indicating that excessive internet use can lead to social isolation and increased loneliness, especially when the Fear of Missing Out (FoMO) is strong – fears that were very prominent during the COVID-19 lockdown and thereafter. Studies have suggested that individuals experiencing high levels of FoMO are more likely to engage in problematic social networking site use. FoMO drives individuals to increase their online communication and seek relational closeness through social media to mitigate their fears of missing out on social interactions. This can lead to unhealthy, compulsive behaviors online, highlighting the complex relationship between social media use, FoMO and loneliness (64, 65). Therefore, while technology can be a powerful tool for maintaining social connections, it is crucial to use it mindfully and engage in meaningful interactions to avoid the negative consequences associated with excessive and passive use (66, 68). Additionally, having an occasional in-person visit, if possible, to complement the frequent virtual visits may also reduce the loneliness, especially for those who are older and less confident in using technology.

The improvement in social networks was associated with reduced loneliness (Outcomes H7), confirming the critical role of befriending programs to improve social networks and mitigating loneliness. The interaction effects revealed nuanced relationships between social networks, technology use, and loneliness, suggesting that the interplay between these factors is complex and context dependent.

The study’s findings have several practical implications. For instance, ensuring high levels of participant satisfaction and promoting meaningful engagement are crucial for the success of programs like the VFVP. Additionally, while fostering technological skills among older adults is important, it is equally vital to balance this with opportunities for in-person interactions to prevent increased loneliness. Future research should explore the qualitative aspects of interactions that contribute to loneliness reduction. Moreover, examining the long-term impacts of such programs and their sustainability will provide further insights into their efficacy.



Limitations and future program directions

While this study provides valuable insights into the value of a friendly visitor program on loneliness among older adults, we had several limitations that should be considered. This study experienced attrition in the program and could only utilize 25 of the 50 conveniently sampled, mostly White female older participants and 24 mostly White female visitors, which limits the generalizability of the findings. A larger sample size with a more balanced race/ethnicity and gender distribution would provide more robust and generalizable results.

Additionally, the participants and visitors were predominantly white, non-Hispanic females. This lack of diversity may limit the applicability of the findings to other demographic groups and individuals from different racial/ethnic backgrounds. Also of note, there was considerable variability in the number of visits and the total minutes spent with the participants. This variability makes it challenging to standardize the intervention and may affect the consistency of the results. In addition, our study might not have accounted for other factors that could influence loneliness, such as physical health and mental health status. An additional concern is the use of self-report measures in which older adults may experience heightened social desirability and recall biases in their responses associated with a service that is both desired and limited in availability. Additional attention will be taken in future studies to be sensitive to these concerns.

Lastly, our program evaluation design was not optimal as assessments on loneliness and social networks were completed outside the context of the visit, resulting in student interns not always completing the assessments with their participants on time or not completing them at all, resulting in the imbalanced design of only 25 participants with at least 2 measurement occasions and only 5 participants with 5 measurement occasions. Future evaluation design protocols will include assessments at each visit to ensure richer data. The assessments will also be expanded to include a basic depression and mood assessment, as well as a measure of emotional, informational and instrumental support provision of the visitor along with the assessment of perceived loneliness and social networks.

While using interns has been an invaluable aspect to the success of our program, it also presents us with a unique problem. Due to the structure of the intern’s academic calendar, the length which the intern volunteers are with us, varies. We have identified that this is a barrier at times, especially when a participant has developed a strong companionship with the retiring intern. Additionally, this can result in participants been assigned a new intern every 6 or 12 months. This may impact a participant’s ability to develop comfortability and rapport with interns, especially if there are multiple transitions. To minimize transitioning for participants, we are working with interns to ensure they can be active volunteers for at least 10 months. As previously mentioned, we have developed a thorough transition process.

This study demonstrates that the VFVP is associated with reduced loneliness among older adults, with participant satisfaction and social networks playing significant roles in this outcome. The complex relationships between technology use, social networks, and loneliness highlight the need for a balanced approach in designing interventions for older adults. The findings contribute to the understanding of how structured social programs can enhance the well-being of older adults and offer directions for future research and practice.
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Background: There has been extensive research on the relationship between hearing and cognitive impairment in older adults but little examination of the role of mediating factors. Social isolation is a potential mediator, occurring because of hearing loss, and contributing to accelerated cognitive decline. Previous systematic reviews on this topic area have not considered the temporal nature of hearing loss and cognitive impairment exclusively or examined potential mediators within a longitudinal study design.

Methods: A systematic review was conducted. Electronic searches were performed in Web of Science, PubMed (Medline), Scopus, EMBASE, PsychInfo, and ProQuest (PsychArticles and ProQuest Dissertation and Theses) based on a search string of keywords relating to hearing loss, social isolation, and cognitive impairment/dementia in June 2023. Papers were critically appraised using the CASP checklists for cohort studies. Risk of bias in the selected studies was assessed using the Item Bank for Assessment of Risk of Bias and Precision for Observational Studies of Interventions or Exposures.

Results: Eleven of the 15 included studies provide evidence of a dose-dependent association between hearing threshold (40 dB HL or greater) and later cognitive impairment or incident dementia. Only one study included social isolation as a mediator, which was found to not be a significant contributing factor. The meta-analysis of 5 studies pooled hazard ratio for cognitive impairment due to hearing loss is 1.11 (95% CI: 1.06 to 1.15, p < 0.001). The pooled hazard ratio for incident dementia due to hearing loss was HR 1.21 (95% CI: 1.11 to 1.31, p = 0.002).

Conclusion: The analysis of included studies indicate that hearing threshold level affects later cognitive status or dementia diagnosis. There is not enough evidence to determine the role of social isolation as a mediator. Future epidemiology studies need to measure different elements of social isolation and ensure that hearing and cognition are measured at multiple time points.

Keywords
 social isolation; hearing loss; cognition; mediation; meta-analysis


1 Introduction

The individual consequences of age-related hearing loss extend far beyond difficulties with auditory detection (1), impacting on speech perception (2), often leading to social withdrawal, isolation, and depression because of persistently unsuccessful communication (3, 4). Associations of hearing loss with wider health outcomes have also been well documented, including cognitive decline, and dementia (5).

There is much interest in the mechanisms by which hearing loss may lead to cognitive decline (6). Key theories are the cognitive load hypothesis (7), the common cause hypothesis (8), and the cascade hypothesis (9), which includes social isolation as a mediator. According to the former hypothesis, hearing loss causes degraded auditory signals, increased cognitive resources required for auditory perceptual processing, and diversion from other cognitive tasks to effortful listening, finally ending in cognitive reserve depletion (10). Both hearing loss and cognitive decline, according to the common cause hypothesis, are the result of the same neurodegenerative process in the aging brain (4). The mechanism by which social isolation mediates the relationship between hearing loss and later cognitive impairment (11) is proposed to be due to a reduction in auditory input, impacting social interactions, thereby reducing stimulation in the cognitive centers of the brain (6), leading to cognitive decline. What’s more, unaddressed hearing loss in mid-life has been identified as the single biggest modifier of dementia risk in later-life, with social isolation also included as a modifier (12). Thus, demonstrating the interweaved and complex connections between these conditions.

Although there is some empirical support for social isolation as a mediator (i.e., an intermediate variable) between hearing loss and cognitive decline from cross-sectional population data (13, 14) there are methodological challenges to identifying whether social isolation has a role in the causal pathway. Firstly, social isolation as a concept has not been consistently defined in the epidemiological literature, and tools that have been used may not adequately measure the concept of interest. For example, some studies measure the size of a social network, but an individual may perceive their social relationships to be inadequate even though they have a sizeable social network (15). Secondly, there is the issue of reverse causation and differentiating between cognitive decline as the cause of social isolation, and social isolation as the cause of cognitive decline. Within a cross-sectional study design, it is not possible to differentiate whether cognitive impairment precedes social isolation, instead of vice versa (16), and it is unethical to use “social isolation” as an exposure variable in a randomized controlled trial. A longitudinal study design offers the most robust method to assess the role of social isolation within the causal pathway.

The systematic reviews and meta-analyses published on this topic area provide evidence to support a causal pathway for hearing loss-cognitive decline (17–19). However, many reviews include cross-sectional study designs (18), or include self-report measures of hearing (17), and so are at high risk of bias. Where longitudinal studies have been included, there is not explicit information about an adequate length of follow-up between measures. Furthermore, the role of social isolation within the causal pathway has not been investigated.

There is a need for a systematic review of prospective longitudinal observational studies with a focus on studies investigating mediating factors. This will allow mechanisms and mediators of hearing threshold and later cognitive impairment/dementia to be identified, specifically the role of social isolation.

These gaps in knowledge led to the formation of the following research questions:

1. Does hearing loss cause later cognitive impairment and/or dementia diagnosis in adults?

2. Is social isolation a mediating factor in the relationship between hearing loss and later cognitive impairment/dementia diagnosis?

Figure 1 shows the potential causal pathway between hearing threshold and cognitive impairment, and the hypothesized role of social isolation along the pathway. Potential confounding variables are included to demonstrate the range of factors that can influence the hearing-cognition association, and which should be accounted for in epidemiology studies.
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FIGURE 1
 Direct acyclic graph outlining the proposed relationship between hearing loss as an exposure, social isolation as a mediator, cognitive impairment as an outcome, and potential confounders. The confounders are not an exhaustive list or limited to those outlined below. Red variables = possible confounders in chronological order. Blue variables = outcomes/mediators. Green variable = exposure. The confounders are also applicable to social isolation as an outcome.




2 Methods

A systematic literature search was conducted in January 2019, and an updated search was conducted in June 2023. The review has been reported according to the PRISMA checklist (20) and Conducting Systematic Reviews and Meta-Analyses of Observational Studies of Etiology (COSMOS-E) guidance on conducting systematic reviews and meta-analyses on observational studies of etiology as provided by Dekkers et al. (21). The use of COSMOS-E influenced the searching approach in the following ways: applying an iterative approach to the research question and scoping existing literature before deciding on a focused question; ensuring a variety of medical databases were searched for thoroughness; extending searching beyond electronic databases such as reference lists of relevant articles; and meticulously considering the role of confounding, selection bias, and information bias in the chosen studies.

Pre-searches to identify relevant search terms and MeSH headings related to hearing and cognition were carried out prior to the main search. Moreover, the international prospective register of systematic reviews (PROSPERO) and Cochrane library were both searched using the terms “hearing and cognition” to ensure there had been no previous systematic reviews conducted that had addressed our research questions.


2.1 Databases and search string

The following databases were used: Web of Science, PubMed (Medline), Scopus, EMBASE, PsychInfo, and ProQuest (PsychArticles and ProQuest Dissertation and Theses).

The following search string was used:

(hearing OR hearing-loss OR hearing-impair* OR deaf* OR sensorineural-hearing-loss OR SNHL OR presbycusis OR hearing-disorder OR age-related-hearing-loss OR inner-ear-loss OR hearing-ability OR auditory-threshold OR sensory OR audiometry) AND (cognition OR cognitive-decline OR cognitive-deficit OR mild-cognitive-impairment OR dementia OR cognitive-impairment OR cognitive-difficulty OR cognitive-defect OR Alzheimer’s-disease OR cognitive-function OR demented OR incident-dementia).

All search terms were searched in the fields for “title” or “title/abstract/keywords” as an alternative. The main search string was replicated in all databases. OpenGrey, a grey literature database, was also searched using the terms “hearing and cognition.” No filters, time, or language limitations were applied. All returned searchers were exported into Endnote X7 software where duplicates were removed. Titles and abstracts were then exported into a Microsoft Excel spreadsheet for study selection.

Eligibility criteria.

The inclusion criteria were as follows:

• Longitudinal repeated-measures studies of at least two time points to allow the temporal nature of hearing to be addressed.

• Hearing threshold measured via pure tone audiometry at time point 1 (minimum) to reduce bias from self-reported hearing.

• Measure of cognitive function at time point 1 or 2 and subsequent time points, or dementia diagnosis at subsequent time points for time of exposure and outcome.

• Adult human participants aged 18 or over.

The exclusion criteria were as follows:

• Studies using self-reported hearing loss (i.e., people identifying whether they have hearing issues with or without formal testing).

• Studies using speech threshold testing, as this does not provide a measure of hearing sensitivity influenced by language ability.

• Narrative reviews and commentaries, as empirical data was required for synthesis.

• Systematic reviews and meta-analyses.

• Animal studies.

• Dementia diagnosis present at baseline time point 1, to ensure causality could be determined between hearing and later dementia diagnosis.



2.2 Study selection

Using EndNote X7, two reviewers (N.D. and A.H.) independently screened titles and abstracts in duplicate (22) during the first search in January 2019. Using the established eligibility criteria, we independently evaluated full-text publications in duplicate. Regarding inclusion and exclusion criteria, both reviewers concurred. Discussion and evaluation of the inclusion and exclusion criteria were used to settle disagreements.



2.3 Data extraction and study quality

One reviewer (N.D.) extracted data independently from the included studies using a standardized electronic data form. A second reviewer (A.H.) independently checked a selection of the data related to the first search in January 2019. The data elements extracted included basic study information, participant demographics, the cognitive measurement tool used, and the dementia diagnosis measurement tool used. Included studies were critically appraised using the Critical Appraisal Skills Program (CASP) checklists for cohort studies (23). Risk of bias was assessed using the Item Bank for Assessment of Risk of Bias and Precision for Observational Studies of Interventions or Exposures (24). These tools were used to ensure that both quality assessment and risk of bias were considered for the included studies, appropriate to the study type.



2.4 Planned meta-analysis

Two a priori meta-analyses investigating the role of social isolation as a mediator on cognitive score and dementia diagnosis were planned (assuming the same cognitive test or dementia diagnosis is used), with the plan to pool hazard ratios/odds ratios as appropriate. However, because of a lack of studies using mediation analysis, we performed two meta-analyses (for cognitive score and dementia diagnosis). All studies that were not at high risk of bias (or red rating) were included. Pooled (adjusted model) hazard ratios were calculated using fixed-effects models, weighting using the inverse variance method. Statistical heterogeneity was assessed using the I2 statistic. Analysis was performed using RevMan 5 software (25).




3 Results

The screen and study selection process are summarized in Figure 2, which summarizes the results of the two separate searches. After duplicates were removed, 795 abstracts were screened, and after full-text review, 15 publications were eligible for inclusion. Ten studies were not included in the meta-analyses as the statistical analysis in these studies differed greatly from other studies with the same (or similar) outcome. These 10 studies are narratively synthesized.
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FIGURE 2
 PRISMA flow diagram.


The narrative synthesis revealed that 11 of the 15 included studies provided evidence of a dose-dependent association between hearing threshold and later cognitive impairment or incident dementia (Table 1).



TABLE 1 Summary of risk of bias using the item bank for assessment of risk of bias and precision for observational studies of interventions or exposures.
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3.1 Study characteristics

All included studies were prospective longitudinal studies. The studies were based in United States (46%), Europe (33%), Australia (13%) and one study was based in Japan. There were noticeable differences in the study sizes (295 to 2,336), follow-up time (2 to 24 years), follow-up frequency (1 to 6 times), and exposure and outcome definition (see Tables 2, 3).



TABLE 2 Data extraction of study characteristics for included studies.
[image: Table2]



TABLE 3 Data extraction of analysis methods for included studies.
[image: Table3]

Of the 15 included papers, two studies exclusively used dementia diagnosis as an outcome (30, 35), 12 studies used cognitive score as an outcome (26–29, 31, 33, 34, 36–40), and one study used both (32).



3.2 Mediation

One study identified depression as a potential mediator (36), but only one study (26) describes using mediation analysis. Alattar et al. (26) examined possible mediation by social engagement by including interaction terms in a mixed-model framework. This study described the relationship between hearing impairment and cognitive test performance when social engagement is considered although they do not capture the proportion of the relationship between hearing impairment and cognitive test performance that is mediated by social engagement – often referred to as the indirect effect. The presence of a relationship in the adjusted model would indicate that social engagement is not a complete mediator, but the lack of reporting of the indirect effect means we cannot rule out social engagement as a partial mediator. Furthermore, one study used a potential mediator variable “lives alone” incorrectly as a confounder (34).



3.3 Risk of bias assessment

The Item Bank for Assessment of Risk of Bias and Precision for Observational Studies of Interventions or Exposures (24) was used for the qualitative assessment of the included studies. The analysis revealed that only 6 (40%) studies were free of any biases. The risk of bias assessment does not include a formal rating or scoring system like other assessment tools. The purpose of the tool is to consider the believability of study results across a wide range of factors. The reviewer has the discretion to interpret the levels of bias within the context of the other studies included in the review, and within the context of the topic area. A red, amber, green (RAG) rating was added to aid the reader in the overall levels of bias within each study. For example, if the duration between exposure and outcome measures were less than 10 years, then a study would have an amber rating. Similarly, if there are not valid and reliable measures used for the exposure or outcome, then an amber rating would be given. If there were four or more occurrences to warrant an amber rating, then a study would have a red rating. This did not occur in any of the included studies. Therefore, there was a combination of low bias (green rating) and medium bias (amber rating) studies included within the review. Similar risk of bias assessment tools, such as Risk Of Bias In Non-randomized Studies - of Exposure (ROBINS-E) use formal RAG rating software to assist with the interpretation of high, medium, and low risk of bias studies included within the review. For example, ‘robvis’ software was produced by McGuinness and Higgins (41) for this purpose. However, on balance, the Item Bank for Assessment of Risk of Bias and Precision for Observational Studies of Interventions or Exposures tool was the most appropriate for the included cohort studies.

None of the studies had a high risk of bias but 60% of the studies were at a moderate risk of bias due to reporting bias, information bias, selection bias, attrition bias, or diagnostic bias. The detailed assessment sheet is provided in the appendix with author’s comments and analysis. Most studies did not report the inclusion and exclusion criteria clearly (26–28, 34), some studies also did not provide the detailed account of exposure measurements (37, 40). Only three studies addressed the attrition rate using sensitivity analysis (27, 31, 37) and three studies did not have a high attrition rate (26, 36, 39).



3.4 Hearing ascertainment

Pure tone audiometry (conventional or screening method) was the method of obtaining hearing levels in all included studies. However, there was variation in the definition of hearing loss, and whether it was explicitly defined in the methods. Most studies measured hearing at baseline only, while some measured hearing at different time points and used the change in hearing as a predictor. Hong et al. (34) defined hearing loss as the pure-tone average of 0.5, 1, 2 and 4 kHz being greater than 40 dB HL, while Fischer et al. (31), Lin et al. (36), and Uchida et al. (39) defined hearing loss as the pure-tone average of 0.5, 1, 2 and 4 kHz being greater than 25 dB HL. Alattar et al. (26), Deal et al. (30), and Lin et al. (35) all defined hearing loss in categorical terms where normal hearing was less than 25 dB HL, mild as 25-40 dB HL, moderate as 41-70 dB HL and severe as greater than 70 dB HL for the pure-tone average of 0.5-4 kHz in the better ear. Deal et al. (30) and Alattar et al. (26) combined moderate–severe hearing loss as greater than 40 dB HL. Lin et al. (35) also used hearing threshold as a continuous variable, as did Gallacher et al. (32) and Armstrong et al. (28) who used 10 dB steps but did not define hearing loss in their methods, while Valentijn et al. (40) used 1 dB steps also without a definition of hearing loss.

Hearing was measured at three time-points in Anstey et al. (27) and Hong et al. (34), two time-points in Gallacher et al. (32), and one time-point in all other studies. A change in hearing was measured by Gallacher et al. (32) and Anstey et al. (27), but not by Hong et al. (34).

Okely et al. (38) used a hearing screening device at 40 dB HL instead of conventional pure tone audiometry, with hearing then categorized based on number of tones (out of six) that are heard.

These differences in how hearing loss has been defined provide an increased risk of misclassification bias within the selected studies and can make comparing and generalizing findings difficult.



3.5 Dementia ascertainment

Deal et al. (30) defined incident dementia as the use of a prescribed dementia medication, identification of diagnosis from hospital records, or a race-stratified Modified Mini-Mental State Examination (3MS) score decline more than 1.5 standard deviations from the baseline mean. Lin et al. (35) defined dementia using the Diagnostic and Statistical Manual of Mental Disorders (DSM) (Third Edition Revised) and National Institute of Neurological and Communicative Disorders and Stroke-Alzheimer Disease and Related Disorders Association (NINCDS-ADRDA), criteria for diagnosing Alzheimer’s disease. While Gallacher et al. (32) also used NINCDS-ADRDA and DSM (Fourth Edition), in addition to National Institute of Neurological and Communicative Disorders and Stroke-Association Internationale pour la Recherche et l’Enseignement en Neurosciences (NINCDS-AIREN) criteria for vascular dementia diagnosis.



3.6 Cognitive tests

When cognitive test score was the primary outcome, the most frequent cognitive test used was the Mini-Mental State Examination (MMSE) with a cut-off score of 24 out of 30 for cognitive impairment (5 of 10 studies), MMSE is primarily used as a screening tool within clinical practice and is often criticized for not being specific enough to detect lower levels of cognitive domains associated with various dementias (42). Hence, the use of MMSE as a cognitive test was questionable. Having said that, as a relatively quick and easy tool to administer, it is used to assess a broad range of cognitive domains. Variations of MMSE included 3MS (a longer version of MMSE with a broader range of scoring from 0 to 100), and MMSE-Blind where visual elements were taken out. After MMSE, the Digit Symbol Substitution Test, a processing speed test, was often included in the battery of cognitive tests. Since problems with recall and processing speed are often initial symptoms of dementia, these tests may be well suited to the detection of cognitive decline (43). Tests of immediate and delayed recall were used by Gallacher et al. (32) and Anstey et al. (27), and Trail Making Test Part B (used to assess executive function) was used in Valentijn et al. (40), Alattar et al. (26), and Armstrong et al. (28). Okely et al. (38) used the greatest number of cognitive measures in their study, most of which were subsets of the Wechsler Adult Intelligence Scale tests.

A variety of cognitive tests were used in the included studies. Some tests (or components of tests) were administered verbally. This could have biased participants with hearing impairments, who answered questions incorrectly from not hearing rather than not knowing. Specifically, components of the MMSE, tests of immediate and delayed recall (Rivermead Memory Scales), and California Verbal Learning Test may have affected participants’ performance. Some studies reported that those administering the tests had appropriate training in communication techniques (i.e., ensuring to face the participant when speaking in a well-lit environment). However, it is difficult to conclude whether this is enough to prevent those with hearing loss from being disadvantaged when undergoing cognitive assessment. Furthermore, it is unclear whether participants could use hearing aids while undergoing cognitive assessment. If this occurred, it would present a higher risk of bias.



3.7 Attrition rates

Overall, the attrition rates in the included cohorts were lower than 30%, with the main reasons for the missing data being that participants did not attend due to death (26), relocation, cognitive tests not completed at follow-up (36), or hearing corrected by use of a hearing aid (34), thereby making a person ineligible to continue to participate. However, only two studies (27, 32) provided information on the characteristics of participants who did not receive follow-up. Therefore, it is unclear whether those participants who were not followed through to the final timepoint in the other studies, had dropped out due to poorer health and disease burden or volunteered to do so for another reason. Usually, the attrition rates are dealt with through sensitivity analysis or full-information maximum likelihood-based statistical methods, as done by Anstey et al. (27). An inability to address high attrition rates in any statistical analysis will increase the risk of attrition selection bias within studies, leading to findings that lack external validity and incorporate collider bias, i.e., when the selection of study participants or the way data is analyzed introduces bias by conditioning on a common effect of two or more variables.



3.8 Selection bias

All studies provide the inclusion and exclusion criteria of the original cohorts from which participants were selected and the sub-cohorts used for the analysis. Yet, initial recruitment of those cohorts may not be entirely representative of the older adults within the countries where the studies were conducted regarding race, gender, and age. For example, Lin et al. (36) used the Health ABC Study for their analysis, recruiting only participants of white and black ethnicity. Including more ethnicities within the study may have influenced the results (introducing collider bias), as a greater proportion of participants would be exposed to the included confounders, leading to incorrect results.



3.9 Choice of longitudinal cohort

Deal et al. (30) and Lin et al. (36) both used the Health ABC Study of Aging cohort dataset, but they used different primary outcomes: dementia diagnosis versus cognitive decline, respectively. Although Deal et al. (30) included analysis of cognitive test scores, these scores were conducted earlier than the audiometry measures, so did not meet the inclusion criteria of the review. Similarly, the same cohort dataset (Baltimore Longitudinal Study of Aging) was used by Lin et al. (35) and Armstrong et al. (28) but Lin et al. (35) used incident dementia as the primary outcome, whereas Armstrong et al. (28) used change in cognitive score. More than double the number of participants were used in the analysis carried out by Lin et al. (35), as compared to Armstrong et al. (28): 638 versus 313, respectively. This increase in number of participants was largely to the difference in follow-up time periods used in each analysis (11 years vs. 2 years) and the number of participants who had undergone all cognitive tests during the 2012–2017 period of data collection that Armstrong et al. (28) was based on.



3.10 Confounding variables

All the included studies used some or most of the confounders identified in the proposed DAG (Figure 1). The main confounding variables used in the included studies were age, sex, race/ethnicity, education, hypertension, diabetes, stroke history, and smoking status. Other studies included confounders such as depressive symptoms, alcohol consumption, occupation, marital status, frequency of contact with close family and friends, and social group involvement. Using variables such as depression and social group contact and involvement is not appropriate within the context of a hearing-cognition causal pathway since they do not meet the definition of confounders, i.e., directly influencing both the exposure and outcome but not on the causal pathway. There is no evidence to suggest that depression or social group contact/involvement causes hearing loss. Depression and social group involvement were also used as mediators by Lin et al. (36) and Alattar et al. (26), respectively although they only considered these mediators at one point in time and did not consider how they could change over time.

In some of the included studies (30, 35, 36), separate analyses were conducted for participants using hearing aids. They did not find reduced risk of dementia or cognitive decline with hearing aid use. Although the estimations were in the anticipated direction of reduced risk, they had wide confidence intervals and did not achieve statistical significance, due to small sample sizes.

One study used a potential mediator variable “lives alone” as a confounder in their statistical analysis (34). Living alone can be used as a proxy measure for loneliness/social isolation, which may mediate the hearing-cognition relationship. Therefore, using the variable ‘lives alone’ as a confounder within the model, could provide an inaccurate estimate and interpretation of the strength of the hearing-cognition relationship.



3.11 Statistical analysis methods

The association between hearing impairment and cognition were mostly evaluated using mixed-effects regression models. No studies accounted for missing outcome or covariate data.

Alattar et al. (26) used change scores of cognitive tests as an average measure between two time points.



3.12 Meta-analysis

A meta-analysis of five eligible studies was performed to pool the effect of hearing loss on cognitive impairment and dementia incidence. The pooled hazard ratio for cognitive impairment due to hearing loss is 1.11 (95% CI: 1.06 to 1.15, p < 0.001; Figure 3) indicating that people with hearing loss have an increased hazard of 11% of developing cognitive impairment.
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FIGURE 3
 Forest plot showing the impact of hearing loss on cognitive impairment. SE, Standard error; IV, Inverse variance method; CI, Confidence interval; HL, Hearing loss; dB, decibels.


The pooled hazard ratio for incident dementia due to hearing loss was 1.21 (95% CI: 1.11 to 1.31, p = 0.002; Figure 4) and there was a high percentage of total variability due to between-study heterogeneity (I2 = 61%). The differences in the severity of hearing loss across groups might have added to the heterogeneity, limiting the validity of results.
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FIGURE 4
 Forest plot showing the impact of hearing loss on incidence of dementia. SE, Standard error; IV, Inverse variance method; CI, Confidence interval; HL, Hearing loss; dB, decibels.





4 Discussion


4.1 Main findings

This is the first systematic review to include only longitudinal studies of hearing and cognitive status and dementia and investigate social isolation as a mediator. The analysis of included studies indicate that level of hearing threshold affects later cognitive status or dementia diagnosis. A causal relationship between hearing loss and incidence of dementia and cognitive impairment was found in 11 out of 15 studies. The pooled hazard ratio also confirmed that hearing loss has a statistically significant impact on cognitive decline (HR 1.11), of which the clinical importance is debateable. The pooled hazard ratio for hearing loss and incident dementia was slightly higher at 1.21. These findings answer the first research question proposed in this study. But how and why hearing loss and cognitive impairment are associated with each other, can only be explained through mediation analysis.

The second research question of this systematic review was to identify the studies investigating mediation of hearing loss and cognitive impairment through social isolation. Only one study (26) was identified that fit the inclusion criteria, but unfortunately it had not fully reported the results of a mediation analysis. Alattar et al. (26) determined social engagement or isolation levels using the frequency of contacts with friends/family, and number of close friends/family, which is an unvalidated and crude measure. Incidentally, the authors found no significant differences in social engagement measures between those with and without hearing impairment, and inclusion of the social engagement measures within the statistical models did not weaken any of the observed associations. This suggests that hearing-impaired individuals who remain socially active may experience accelerated cognitive decline. Research has been conducted using self-reported hearing loss (44) to determine whether social isolation links hearing loss with cognitive decline and has supported social isolation as a mediator. After adjusting for several psychosocial factors, such as depression, social network, and psychotropic consumption, they found that cognitive decline in individuals with hearing impairment was no longer significantly different. This implies that hearing loss does not have a direct effect on cognitive decline, but that depressive symptoms and social isolation mediate this association. Therefore, hearing aids may help improve mood, increase social interaction, and enable participation in cognitively stimulating activities, which could potentially slow cognitive decline. Of note, is the different measures of social isolation used by Alattar et al. (26) and Amieva et al. (44), evidencing an increasing need for standardized and applicable social isolation measured in longitudinal studies. Furthermore, the use of self-reported hearing assessment places the study at a high risk of bias. Self-reported hearing measures also add subjectivity to the study and increase inaccurate measures that underestimate associations with other variables (45). As the inclusion criterion was standardized PTA testing to ascertain hearing loss, Amieva et al. (44) was excluded at screening stage. Having said that a recent study has shown the importance of using subjective hearing questionnaires together with hearing tests to provide a better understanding of the hearing difficulties of older adults with cognitive impairment (46). They found self-report questionnaires scores among cognitively impaired older adults may predict their hearing difficulties. However, self-report questionnaires assessing peripheral hearing difficulties using PTA may not be valid in this group since the correlation of the questionnaire results with the objective hearing test is weaker than in those with normal cognition. This was not an issue for our investigation, as we were interested in studies measuring hearing thresholds prior to the detection of any cognitive impairment.

Mediation analysis is an analytical approach which could help determine whether an observed relationship between hearing and cognition can be explained through social isolation. In this context, studies should look to establish what relationships exist between hearing, social isolation, and cognition. It is recommended that studies conducting mediation analysis report direct effects (the impact of hearing on cognition) accounting for social isolation, and the indirect effect (the proportion of the relationship between hearing and cognition that is mediated by social isolation), which will help inform whether social isolation acts as a mediator or not in the relationship between hearing and cognition. There are several papers that cover the methods required for mediation analysis (47–49).



4.2 Validation of findings

The findings on the association of hearing loss and dementia or cognitive impairment of our systematic review aligns with the findings of other similar studies, which also depicted an association between hearing impairment and the incidence of dementia (17, 18, 50). The review by Ford et al. (50) demonstrated a hazard ratio of 1.49 (95% CI 1.30–1.67) on dementia for those with hearing impairment. This was higher than the pooled effect reported here but still followed the same direction. They included 14 studies in their meta-analysis, one of which was their own prospective cohort study of almost 40,000 older men. The review by Loughrey et al. (18) of cross-sectional and longitudinal studies reported odds ratios (comparing hearing loss with dementia and cognitive impairment) similar in magnitude to the hazard ratios presented here. However, the results by Loughrey et al. (18) were much more uncertain, possibly because of including cross-sectional studies within the review. A larger magnitude of effect (HR = 1.59) between hearing loss and dementia was found by Liang et al. (17). While this review contained a greater number of studies, some used self-report hearing loss instead of pure tone audiometry, which may have biased the results.

A recent systematic review and meta-analysis investigating the association of age-related hearing loss with cognitive decline and dementia in English and Chinese speaking populations also reported similar results (51). This study was specifically interested in populations who spoke Sinitic-tonal languages, to see whether the hearing-cognition causal inference was supported. The authors included both objective and subjective hearing assessment in their inclusion criteria. They found that the odds of cognitive decline and dementia increase with hearing loss by 1.85 and 1.89 times through an analysis of 25 studies, but the speaking language was not a factor (51). Similar conclusions have been made by previous systematic reviews and meta-analyses even though they have not been rigorous in their inclusion and exclusion criteria, as cross-sectional data and self-reported hearing loss studies have been included (18, 19, 52).

The meta-analysis was performed on a minimal number of studies thus, the results may be difficult to generalize. A meta-analysis of all the studies was not possible due to differences in the measurement of cognitive status, differences in defining and categorizing hearing loss, and statistical methods to calculate associations. It is of note that the quality of the included studies was high or medium, and the exposure variables were measured appropriately using a variation of pure tone audiometry.

There is a need to use more standardized methods and analyses to study the effect of hearing loss on dementia incidence and cognitive decline in longitudinal studies so that a pooled effect can be measured. It should also be noted that the studies that did not show a significant effect of hearing loss for example Hong et al. (34) could not be included in the meta-analysis as they reported their findings in odds ratio rather than hazard ratio and did not provide enough information to calculate a hazard ratio.

Overall, the studies used appropriate methods for assessing the impact of hearing loss on cognitive decline and vice versa but the lack of standardized outcome measures, different follow up times, high attrition rates, use of different statistical analysis make them difficult to compare. A narrative synthesis of individual studies indicated that 11 studies showed a significant association of hearing loss and cognitive decline. These studies also provided evidence that hearing loss precedes cognitive decline and may be a modifiable solution for preventing cognitive decline. The analysis of the risk of bias indicates that the studies need to make their reporting much more explicit and transparent.



4.3 Social isolation as a mediator

The literature regarding mediation of social isolation in hearing loss and cognition studies is very sparse despite social isolation being largely evidenced as a negative health outcome of hearing loss (11). Evidence for associations between social isolation and cognitive impairment are also widespread (53). Thus, there is a need for longitudinal studies to investigate the mediating role of social isolation on cognitive impairment and hearing loss. In future studies, social isolation should be measured at several timepoints to allow for mixed-effects longitudinal analyses, and mediation analysis if the timepoints are appropriate.

Similarly, cross-sectional data has been used as evidence of the presence of mediation (13, 14), but mediating factors are usually revealed temporally (48) thus a sequential assessment through longitudinal studies can increase the reliability of the mediation effect (54). They can also generate biased results as demonstrated by O’laughlin et al. (54) Mackinnon and Luecken (55), and Maxwell et al. (56) through careful analysis of previous studies, where they concluded that cross-sectional studies can over-estimate the mediation of a variable or produce a false-positive mediation effect. Instead, longitudinal mediation models such as cross-lagged panel and latent difference score models are suggested to identify complete or partial mediation of a variable (54, 56).

Several studies (13, 57) investigating the association between social isolation, hearing, and cognition were excluded from our analysis as they used self-reported hearing loss that can be inaccurate. Maharani et al. (57) depicted the mediating role of social isolation and loneliness between hearing loss and episodic memory scores, but they used self-reporting hearing measures which as described previously is not accurate (13). used structural equation modeling in cross-sectional data of the United Kingdom Biobank to determine whether hearing aid use, social isolation, and depressive symptoms were mediators in the association between hearing loss and cognition. Their findings suggested a positive effect of hearing aid use on cognition, but this effect was not associated with reducing social isolation or depressive symptoms albeit investigated using cross-sectional methods. Brewster et al. (58) conducted a pilot randomized controlled trial investigating whether hearing aids improve mood and cognition. Their reason for including mood as an outcome was to unpack the potential mechanism and role of depression as a mediator between hearing loss and dementia. Hearing aids were not shown to influence social isolation and depression. This could be because hearing aid use can promote social withdrawal, due to excessive amplification of background noise in social situations or may be due to inappropriate measures of social isolation.



4.4 Role of hearing aids

A prior longitudinal investigation indicated that hearing aids mitigated the impact of hearing loss on cognitive deterioration (44). Findings from the recent Aging and Cognitive Health Evaluation in Elders (ACHIEVE) (59) trial included two unique study populations: people who had previously participated in a heart health study and healthy volunteers who were recruited from the community. The participants in the heart health cohort benefited the most from the hearing intervention. These participants were older and had a higher risk of cognitive deterioration. Over a three-year period, the hearing intervention lowered cognitive change by 48% compared with the health education control group [difference 0·191 (0·022 to 0·360); p = 0·027]. The hearing intervention had no effect in reducing cognitive decline in the newly recruited healthy volunteer group after 3 years, most probably because cognitive decline based on thinking and memory is much slower in healthy aging individuals. The authors did not consider mediation and did not measure social isolation to examine the exposure-outcome effects as part of the study. Randomized controlled trials of hearing aids for cognitive decline should include evaluation of mediating factors, especially social isolation since this is the mechanism by which the hearing aids are most likely to support and positively influence (13).

A recent meta-analysis found that hearing aid users had lower levels of cognitive decline than those with unmanaged hearing loss (60). They reported a hazard ratio of 0.81 (95% CI 0.76, 0.87), indicating lower risk of decline for hearing aid user participants. While this appears encouraging, results must be interpreted with caution. Hearing aids are not a “one size fits all” solution for older adults with hearing impairment. The additional work and burden of managing hearing devices, processing sound through them, and the overall listening effort may not be of value to some individuals (61). Thus, a holistic approach to hearing healthcare would better support older adults (62) and randomized controlled trials of hearing aids to limit cognitive decline should include measures of potential mediators to examine the causal processes.

Hearing aid wearers with Alzheimer’s disease have not shown enhanced cognitive performance in prior randomized controlled studies (63), but further studies like ACHIEVE will help to clarify this position. Use of hearing aids has shown a delay in dementia incidence (64, 65) thus, monitoring hearing threshold regularly after 50 years of age can help prevent or delay dementia and cognitive impairment, which is recommended by World Health Organization (66). They have estimated the return on investment from hearing screening for adults aged above 50 years and indicated that in a high-income setting, every dollar invested in hearing screening among older adults could yield a possible return of 1.62 International dollars. Many older adults living with dementia will have hearing loss, regardless of the role that hearing aids play in the prevention of dementia or the underlying mechanisms that link hearing loss and dementia (67). Therefore, there is an urgent need for research into treatments that will improve the health of those who have dementia and hearing loss as well as their carers (12). Additionally, a recent analysis of United Kingdom Biobank cohort data has shown that those wearing hearing aids have a similar risk of dementia as in people without hearing loss (68). They analyzed the role of self-reported social isolation, loneliness and mood and found 1·52% of the total association between hearing aid use and dementia was mediated by improving social isolation, 2·28% by improving loneliness, and 7·14% by improving depressed mood. With the hypothesis that good hearing loss care could prevent up to 8% of dementia cases, their findings suggest a necessity to address hearing loss to improve cognitive decline, while acknowledging the role of mediators in the pathway.



4.5 Reverse causality

Despite the above, reverse causality should not be ruled out. There is some evidence of cognitive decline leading to peripheral hearing decline. In a study to determine the predictors of longitudinal hearing decline in older adults, Kiely et al. (69) found an association between the presence of cognitive impairment and faster rates of decline in peripheral hearing. The MMSE was used to measure cognitive impairment in most cohort studies that include cognitive testing, as it provides a measure of global cognitive function. However, further research is required to investigate the specific areas of cognitive function responsible for hearing decline, or because of hearing decline in older adults. Genetic data from United Kingdom Biobank (70) has been analyzed to investigate whether cognitive ability predicts hearing loss. Over 80,000 participants aged 55 and older had undertaken a measure of speech-in-noise that allowed a speech reception threshold (SRT) to be calculated. A genetic risk score for Alzheimer’s disease was also calculated and used to predict SRT. An odds ratio of 1.06 (95% CI 1.01,1.11) was calculated, which demonstrated a statistically significant association between higher Alzheimer’s Disease genetic risk score and poor speech-in-noise hearing. Therefore, a shared biological mechanism via neurodegeneration may be responsible for this finding, but genetic predictors of hearing loss must also be applied in future research to determine the true direction of causality.



4.6 Recommendations

There remains a need for further epidemiological analysis to be conducted where hearing threshold data is available longitudinally at several time points, and later cognitive testing or dementia screening and diagnosis of at least 10 years follow-up. Only one study, (32), measured dementia and cognitive decline at all time-points. To appropriately assess for mediation, social isolation variables must be determined at a time point in between initial hearing testing and later cognitive testing and dementia incidence. These variables should explicitly capture the concepts of social isolation beyond the simplicities of a person living alone or their marital status. Having said that, finding such a dataset may prove very difficult. While hearing, dementia, and cognitive tests are common measures in large-scale cohort studies, social isolation measures are less common. Where social isolation measures exist in cohort studies, they may be measured inaccurately at time-points between hearing and cognition, for mediation to be conducted. If this is not possible, then it may be of value to separately assess the relationship between hearing threshold and later social isolation and hearing threshold and cognitive score. This would provide supporting evidence to determine the individual relationships, which can be compared to the included studies within the review, and for randomized controlled trials investigating hearing aid use and cognition.

What’s more, exploratory work related to the lived experience of social isolation in older adults would help to determine the appropriate mediating variables to understand the mechanisms underlying hearing threshold and later cognitive impairment. When considering intervention development, those that are only hearing aid focused may not see an effect if social isolation is the mediator. Thus, highlighting the need for comprehensive exploratory research to be conducted.
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Introduction: Asian countries are experiencing a rapid rise in their aging populations. Cognitive and physical decline associated with aging can limit social interaction. This particularly impacts on those residing in long-term care facilities and engagement with children and young people. Intergenerational engagement has known benefits on the health and wellbeing of older people, it is unclear what the impact of intergeneration engagement interventions might have on older people in Asian long-term care settings. This review aims to evaluate the effectiveness and experiences of intergenerational engagement with older people in long-term care facilities in Asia.

Methods: Ten databases were searched to locate empirical studies of any design published in English or Chinese from January 2000 to June 2023. The search was limited to papers reporting effectiveness and/or experiences of intergenerational engagement on older people residing in Asian long-term care settings. The protocol was registered with PROSPERO (CRD42023413935) and followed PRISMA guidelines for reporting. A convergent design employing narrative synthesis was used to synthesize and integrate findings.

Results: From initial searches, 1,092 records were identified, of which 13 studies were retained for the review: 7 quantitative (including 1 randomized controlled trial, 1 cross-sectional observational design, and 5 quasi-experimental designs), 3 qualitative, and 3 mixed methods. Included studies were of variable quality. Quantitative evidence revealed that intergenerational engagement reduced depression (4.47 vs. 8.67, p = 0.005), negative emotions (14.11 vs. 16.56, p = 0.030), and feelings of loneliness (p < 0.01) among older people; and increased quality of life (mean change = −1.91; 95% CI = −3.18, −0.64) and strengthens interpersonal interactions (p = 0.025). Qualitative insights suggested that intergenerational engagement could foster emotional bonds, enhance intergenerational relationships, promote lifelong learning, satisfy social needs and improve older peoples’ overall quality of life. However, some challenges such as language differences and noise levels can hinder successful implementation of intergenerational engagement.

Conclusion: This review indicates that intergenerational engagement can reduce depression and loneliness, improve quality of life, and strengthen social bonds for older individuals in Asian long-term care facilities. Despite some challenges, the evidence underlines its potential to meet the emotional and social needs of older people. Recognizing and addressing delivery challenges is essential for effective implementation.

Systematic review registration: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023413935, identifier: CRD42023413935.
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1 Introduction

Asia is witnessing a significant demographic shift with an increasing aging population. The percentage of the population aged 65 or older in Eastern and Southeast Asia is estimated to increase from approximately 13% in 2022 to 26% by 2050, effectively doubling in the next 18–26 years (1). This presents significant challenges to policy makers and health and social care planners not least time to prepare, allocation of resources, and workforce availability and expertise to care for older people compared to Western nations (2). Concomitant with this rapid increase in an aging population is the increasing demand for long-term care, and burden on health and well-being services across Asia. In response, several Asian countries such as China, South Korea, Singapore and Japan and cities have developed long-term care systems to accommodate the care and support needs of older people including increasing provision of nursing homes, residential and sheltered housing and daycare centers (3–5).

Aging is a complex process affecting people differently and not necessarily chronologically While older people may possess wisdom and enhanced decision-making abilities acquired experientially, they can also face physical and cognitive decline, susceptibility to mental ill-health, and social isolation (6–10). Evidence suggests that social interaction plays a critical role in mitigating some of the negative aspects of aging (11, 12). Older people can benefit from enhanced social and intellectual engagement (13), and robust social networks, and consistent social engagement are pivotal for well-being (14, 15).

Intergenerational Engagement (IE) is defined as ‘an organized initiative that brings together people from different age groups, typically older people and children and young people (CYP), to provide benefits to all participants involved’ (16). Previous studies particularly from North America and other Western countries have shown a variety of potential benefits of IE in improving older people’s physical and psychological health, socialization, sense of self-worth, and independence (17–20). Various IE interventions have been tested as an approach for increasing social interaction and demonstrated some benefits (21–26). Likewise previous reviews have underscored some e potential benefits of IE among older people (19, 27). There remains a lack of evidence of the potential benefit of IE for older people living in Asian long-term care facilities.

Asia is renowned for its vast geographical and cultural diversity, spanning numerous countries and landscapes (28). In the context of this review, Asia is defined as a region encompassing Eastern Asia, Southern Asia, and Southeastern Asia. These areas, characterized by shared cultural foundations shaping societal perspectives on aging, older adult care, and family structure (29, 30), are experiencing rapid aging populations, requiring innovative long-term care solutions (31). By focusing on these areas (Eastern Asia, Southern Asia, and Southeastern Asia), IE in long-term care facilities can enhance the health and well-being of older people, informed by similar cultural, demographic, and social contexts.



2 Aim and objectives

This review aimed to evaluate the effectiveness and experiences of IE with older people in long-term care facilities in Asia. The specific objectives were:

a. To evaluate the effectiveness of IE on older people in long-term care facilities in Asia.

b. To identify the health outcomes and measurement tools used to assess the effectiveness of IE among older people living in long-term care facilities in Asia.

c. To analyze the key components of various IE interventions used in studies conducted with older people residing in long-term care facilities in Asia, including CYP’s age groups, activity designs, durations, and frequency of contact.

d. To explore the experiences of older people participating in IE in Asian long-term care facilities.



3 Methods

This systematic review used a convergent synthesis design (32). We adopted the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (33) and registered the protocol with PROSPERO (CRD42023413935).


3.1 Search strategy

A comprehensive literature search was conducted between April and June 2023. Ten electronic databases were searched, including PubMed, MEDLINE, Web of Science, CINAHL, PsycINFO, Embase, Cochrane Central Register of Controlled Trials (CENTRAL), China National Knowledge Infrastructure (CNKI), Wan Fang Database, and Airiti Library, complemented by additional searches in Google Scholar (34). Reference lists from relevant studies were also manually searched. The search strategy focused on three principal keyword categories: ‘intergenerational engagement’, ‘older people’, and ‘long-term care facilities’. To incorporate Chinese literature, both Simplified and Traditional Chinese search terms were utilized. The search strategy involved using the Boolean operator “OR” to combine keywords within each category, and “AND” to link the categories (35). The keyword categories and search terms are presented in Table 1. The term ‘Asia’ was not used as a keyword to prevent excluding relevant studies that did not specify the location in their titles or abstracts. Studies conducted outside Asia were excluded, those lacking specific location indicators underwent a full-text review to determine their relevance to the Asian context. Before beginning the searches, the strategies were reviewed and checked against the Peer Review of Electronic Search Strategies (PRESS) Guidelines with a librarian to assure the approach (36).



TABLE 1 The keyword categories and search terms in English, simplified Chinese, and traditional Chinese.
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3.2 Eligibility criteria


3.2.1 Inclusion criteria

Studies were included if they met the following criteria:

1. Participants were older people aged 60 or above, with or without dementia, residing in Asian long-term care facilities (e.g., such as nursing homes, care homes, retirement homes, geriatric facilities, and daycare centers). Despite the global standard for classifying older people as 65 years and above, our study defined older people as aged 60 and above, adjusting for the varied definitions in some Asian countries (37).

2. Studies that focused on IE involving older people and children or young people and examined the effectiveness and/or experiences of IE with older people.

3. Empirical studies, including quantitative, qualitative, and mixed method designs, published in English or Chinese from 2000 onwards.



3.2.2 Exclusion criteria

The following studies were excluded from the review:

1. Studies that did not involve IE between older people and children or young people.

2. Studies that only evaluated the effectiveness and/or experiences of IE of children and/or young people, caregivers, or staff.

3. Studies conducted outside of long-term care facilities (such as schools, and hospitals), and/or outside of Asia.

4. Secondary research (such as secondary analysis and reviews), editorials, expert opinions, and conference proceedings.

5. Studies published in languages other than English or Chinese.




3.3 Study selection

Search results were imported into EndNote 20, following the removal of duplicates, the remaining references were transferred to Rayyan (38) for further screening. Titles and abstracts were screened to exclude irrelevant studies, and the full texts of the remaining studies were retrieved and assessed against the inclusion and exclusion criteria. The first reviewer (HL) scrutinized all the records according to preset inclusion and exclusion criteria. The other two reviewers (AT & PG) independently scrutinized half of the records each. During the stages of the selection process, any conflict or disagreement between the two reviewers (HL & PG) was solved through discussion or consultation of a senior reviewer (AT).



3.4 Quality appraisal

The risk of bias in the studies was evaluated using the Mixed Methods Appraisal Tool (MMAT) (39). Each study, whether qualitative, quantitative, or mixed methods, was evaluated according to specific criteria - five items for qualitative or quantitative studies and 15 items for mixed methods studies. Each included study was appraised by HL and subsequently double-checked by AT and PG. Quality scores were not calculated in line with the approach recommended by the developers of MMAT (39). No studies were removed based on quality assessment due to their potential of all included studies to contribute insights.



3.5 Data extraction and synthesis

HL designed the data extraction table, performed the data extraction, and AT and PG checked extraction. The extracted data included the author, year of publication, study design, location, sample size, characterization of participants, design of the intervention (e.g., age groups of the younger generation, type of activity, durations, and frequency), and findings. A convergent synthesis approach was applied to analyze both quantitative and qualitative evidence, then integrated to evaluate the effectiveness of IE on health and well-being (32). Quantitative data were synthesized narratively and presented in tables, while qualitative insights were distilled through meta-aggregation, emphasizing participant experiences. Meta-aggregation was chosen for its structured and rigorous approach for the integration of qualitative data; ensuring a comprehensive and accurate synthesis for well-founded recommendations for practice and research (40). After extraction, study results were grouped by conceptual similarities, merged into key concepts, and integrated into overarching synthesized findings expressed as themes (41).




4 Results


4.1 Studies identified

A total of 1,092 studies were initially identified from databases (n = 1,058) and registers (n = 34). After removing duplicates (n = 276) and records in other languages (n = 1), 815 studies were screened by title and abstract and 739 were excluded. Originally 76 were identified for full-text retrieval, though two could not be sourced. Of the remaining 74 full-text studies assessed, 66 were excluded for the following reasons: did not involve IE (n = 5), outside of Asia (n = 47), did not evaluate the effectiveness or experience of IE on older people (n = 6), outside long-term care facilities (n = 7) and the full text was not available in English or Chinese (n = 1). Five additional studies were found through other methods: two studies were identified through Google Scholar, and three studies by performing citation searching. Finally, 13 studies were included in the review (42–54). The PRISMA flow diagram depicting the study selection process at each review stage is shown in Figure 1.
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FIGURE 1
 PRISMA flow diagram depicting the study selection process at each review stage.




4.2 Studies quality appraisal

The assessment of the 13 studies using the MMAT criteria showed variations in the quality of the studies, with the average rating being moderate. Some studies demonstrated robust methodological rigor (43, 45, 48, 52–54), and a few showed significant areas for improvement, especially in meeting the mixed methods criteria. MMAT assessments for all included studies are shown in Supplementary Table 1.



4.3 Characteristics of included studies

The studies employed a range of research methods: seven quantitative studies (one randomized controlled trial (44), one cross-sectional observational study (50), and five quasi-experimental designs (42, 43, 47–49)), three qualitative studies (52–54), and three studies using mixed methods (42, 46, 51). These 13 studies were conducted in Mainland China (n = 4), Taiwan (n = 5), South Korea (n = 1), Hong Kong (n = 1), Singapore (n = 1), and Japan (n = 1). Among the included studies for review, six studies were written in English and seven studies in Chinese. The characteristics of the included studies are summarized in Table 2.



TABLE 2 Characteristics of the included studies.
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The studies featured sample sizes ranging from six to five hundred older people aged between 60 and 101. While several studies included older people who were able to communicate and were physically healthy, one study also included older people with dementia (49), and two other studies involved older people with cognitive impairments (50, 53).



4.4 Design of intergenerational engagement


4.4.1 Intergenerational engagement structure

The duration of the IE programs in the reviewed studies varied from 4 weeks to 2 years, with 6 weeks being the most common duration (43–46, 48). In one study, a 10-week IE program was structured as follows: 3 weeks of student training, 6 weeks of interaction between older people and students, and 1 week for presentations (51). Most studies favored weekly sessions (42, 43, 47–49, 51–53), two studies opted for daily interactions (44, 45), one study conducted sessions twice a week (46), and another once per month (50). The length of each session ranged from 60 to 90 min, with a few studies incorporating shorter (20–30 min) (44, 45) or longer sessions (120 min) (42, 51). One study instead of fixed session times, young volunteers and older individuals engaged in IE for a flexible 20 h each month, without adhering to a predetermined schedule (54). However, no studies examined how the delivery structure, including the duration and length, of IE programs affected outcomes.



4.4.2 Types of activities

A wide range of IE activities were described but all were designed to enhance the wellbeing of older people in Asian long-term care facilities. These ranged from interactive social and cultural activities, such as singing and games, to more structured programs involving reminiscence therapy and artistic expression through themed events. One study incorporated novel technology by using intelligent robots for sensory and memory games (48); another focused on creating supportive environments for older people with dementia to share life experiences (49). Combinations of educational and recreational activities were also common, often facilitated by young people in service-learning capacities, including life story sharing, performance arts, and thematic workshops (43, 51, 54). These programs collectively highlighted the variation of IE initiatives designed to address the mental, emotional, social, and cognitive needs of older people. Among the 13 studies reviewed, no studies employed patient and public involvement (PPI) in developing the IE programs or design of the research studies.



4.4.3 The age groups represented in studies

The age range of the CYP in the 13 studies reviewed spanned from early childhood to young adulthood. Early childhood, encompassing nursery and preschool children typically aged 4–6 years in the Asian region, was the focus of seven studies (42, 44–48, 50). One study examined a group of students aged 13–16 years (52), and another included second-year high school students without specifying their ages (43). Although the students’ ages were not specified, high school students are typically 16–18 years old in South Korea where the study was conducted (55). Additionally, four studies extended the age spectrum: one included young participants aged between 16 and 25 years (49), another focusing on nursing students aged 18 (51), one study involved young collaborators aged 26–30 years (53), and the final study included youth volunteers without specifying their ages (54). Although IE programs may offer benefits to both younger and older age groups (16), our review specifically focused on evaluating the effectiveness and experiences of these programs among older people. This approach is in strict alignment with the aims and objectives outlined in our review protocol.



4.4.4 Pre-training

Researchers in two studies (43, 51) reported that the children and young people (CYP) participants received pre-training before engaging with older people, and only one study (42) mentioned that the long-term care facility staff received pre-training before the program. Kim and Lee (43) described providing two pre-training sessions for the CYP that included information about aging, characteristics of older people, and communication skills, with each session lasting 50 min. Another study (51) described pre-service training consisting of a six-hour session emphasizing self-introduction and life story sharing activities, communication skills, and developing empathy toward older people. The staff pre-training included understanding the IE program, its theoretical basis, implementation skills, characteristics of older people, and emergency protocol (42). However, these studies did not examine the impact of pre-training on implementing the IE program and the outcomes.




4.5 Quantitative evidence


4.5.1 Measurement tools

To evaluate the effectiveness of interventions, researchers employed a comprehensive array of measurement scales. Physical health was assessed through both self-rated and interviewer-rated health assessments, along with evaluations of disability in daily living activities. Mental health assessments utilized various versions of the Geriatric Depression Scale, the Short-form UCLA Loneliness Scale, and the Center for Epidemiological Studies Short Depression Scale, among others, to gage aspects of mental well-being. The Mini-Mental State Examination (MMSE) was used to measure cognitive function, while social interaction was evaluated through the Intergenerational Satisfaction and Interpersonal Interaction Function Scales. Quality of life was assessed using the Quality of Life in Alzheimer Disease Scale, and adaptability to long-term care settings was measured with the Nursing Home Adaptation Scale and the Older adult Resident-Perceived Caring Scale.

A significant focus of the studies was on mental and emotional well-being, which was examined using scales that measured depression (42, 44, 45, 48, 49, 51), loneliness (42), happiness (42, 44, 45), and emotions (43–45). Additionally, some studies also looked into social interaction (46, 47), quality of life (42, 49), adaptability (43, 51), cognitive function (48, 49), and physical health (44). The diverse scales employed in these studies provided a nuanced understanding of the IE’s effectiveness. The specific measurement tools and the results on the effectiveness of IE are presented in Table 3.



TABLE 3 The measurement tools and the results on the effectiveness of IE.
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4.5.2 Effectiveness of intergenerational engagement


4.5.2.1 Mental and emotional well-being

The interventions demonstrated a significant reduction in depression scores across various studies (4.47 vs. 8.67, p = 0.005; 12.90 vs. 15.41, p < 0.01; 10.79 vs. 17.27, p = 0.0007), demonstrating the effectiveness of the IE programs in alleviating depressive symptoms (42, 45, 48). A significant reduction in loneliness was observed (12.59 vs. 16.50, p < 0.01) in one study (42). IE was also associated with a decrease in negative emotions (14.11 vs. 16.56, p = 0.030) (45) and an increase in positive emotions (49.27 to 54.80, p = 0.001) (43). These outcomes, coupled with increased self-efficacy, peace of mind, flourishing, and subjective well-being (44, 45), underscore the comprehensive benefits of IE on mental and emotional well-being.



4.5.2.2 Social interaction

IE led to a significant improvement in interpersonal interaction functions, as evidenced by a reduction in scores from 13.4 to 10.33 (p = 0.025) (47). In this context, a lower score not only indicated better outcomes but was also accompanied by a marked increase in social comfort. Another study (50) found that social-oriented programs (play games together) rather than performance-based (watching children’s performances) enhanced constructive behavior and conversation (p < 0.001) and increased smiling frequency (p < 0.05). In contrast, performance-based programs improved visual attention (looked at each other) between two generations (p < 0.05) (50). However, one study (46) found that there was no significant difference in intergenerational satisfaction between the experimental and control groups (F = 0.68, p > 0.05).



4.5.2.3 Quality of life and adaptability

A study with one group design (49) observed a significant increase in quality of life scores, indicating a difference before and after the intervention, rising from 32.12 to 35.41 (mean change = −1.91; 95% CI = −3.18, −0.64). However, another study (42) reported no significant change in quality of life between the intervention and control groups after the intervention (p > 0.05). These divergent outcomes may stem from variations in intervention design, including duration and the age of the young participants, which could have further contributed to the observed disparities in outcomes between the studies. Furthermore, differences in study design, such as employing a one-group design versus comparing intervention and control groups, may influence outcomes.

IE enhanced the adaptability to institutional life and perceived care quality for older people in long-term care facilities, with the adaptation score increasing from 74.43 to 83.73 (p < 0.001) (43). There was a difference in the scores on the older adult resident-perceived caring scale, developed to measure the general caring behaviors perceived by residents of long-term care facilities, between the experimental and control groups after IE (60.31 vs. 53.01, p < 0.01) (51).



4.5.2.4 Cognitive function and physical health

In relation to cognitive functioning among older people, one study demonstrated that MMSE scores increased slightly from 17.17 to 17.89 (p = 0.3451) but no statistical significance was found (48), and another study also reported no significant differences (49). Among 13 studies, only one focused on physical health, noting a decline in self-rated health (by −1.000, p = 0.011) with little to no change in activities of daily living and interviewer-rated health (44).





4.6 Qualitative evidence

The qualitative findings of this review are organized into four key themes, as illustrated in Figure 2.
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FIGURE 2
 Themes identified from qualitative evidence.



4.6.1 Theme 1: Fostering emotional bonds and enhancing intergenerational relationships

IE appeared to foster emotional support and the opportunity for meaningful relationship engagement among older people, countering the isolation that can accompany aging and/or life in institutional settings. Sustained engagement in interactive activities seemed necessary for establishing and maintaining these relationships. “As the number of activities and interactions increases, the intergenerational relationships between the older adult and children mostly develop towards reciprocity and positivity (46).” Participants (older people) perceived IE positively, as enhancing their emotional well-being and fostering connections with the CYP, thereby bridging generational gaps. “Because it makes me happier when I am with them. I am a little more positive. Just stronger emotionally (52).” Establishing relationships and emotional bonds with the CYP appeared to be central to any benefits gained from IE for the older people. IE appeared to both counter feelings of loneliness and enrich the environment within care facilities. “Often in the mornings, we see young people jogging, instantly filling the nursing home with energy. Sometimes we also meet them in the dining hall, and they join us for meals. This daily companionship is precious and quite wonderful (54).” The physical presence and interaction with CYP may underscore the potential role that IE could play in fostering connections between different generations.



4.6.2 Theme 2: Enriching the lives and improving the overall quality of life

IE programs appear to play a significant role in enriching the lives of older people and improving their overall quality of life. Intergenerational engagement creates a space for interactive activities and shared experiences that enrich the lives of older people within long-term care facilities. “I like people to come and live(n) things up. If you look around, you can see that people here do not talk with each other a lot (51).” “Because they bring joy to us (52).” “Young volunteers living in here have brought us much joy, seeing them is like seeing sunshine (54).” Participation in IE programs involving social and physical activities can also lead to beneficial outcomes for older people, including improved self-esteem (45) and satisfaction (52), increased vitality (54), and enhanced memory (52). “Students let us guess things from the screen (memory games), we have to memorize the items very fast. I can still remember the next day; our brains are very good (52).” Interacting with younger generations can lessen negative feelings about aging, helping older people feel younger. “I hope students come often because they show us how to draw and they hold fun activities that make us laugh. They make me feel young again and forget the aged life… (51).” IE seemed to reduce feelings of loneliness in the older people and enhance their sense of connection to the community outside of long-term care settings. “After talking to them I feel like I have directly integrated into this society (52).” From the accounts it would seem IE brings an externality that enables connection with what is happening beyond the confines of the institution. Evidence from these studies (51, 52, 54) highlights the impact of IE programs, which not only may reduce loneliness among older people in long-term care facilities but also enhance a sense of connection to society, thereby feeling more integrated and enriched.



4.6.3 Theme 3: Lifelong learning and skill acquisition

IE provided a platform for reciprocal learning and skill development. Through engagement with CYP participants, older people were able to learn how to use technologies, such as smartphones and computers, thereby increasing their engagement with modern life. “Now that we have learned to use smartphones, it’s not just young people who can surf the internet; even us in our eighties have picked it up, feeling like we can keep up a bit with the younger generation’s pace, and instead of feeling clumsy as before, we now feel smarter (54).” Engaging in traditional arts like handicrafts allows both CYP and older people to connect through sharing their cultural heritage and learning new languages, such as English, including common expressions. “The children do handicrafts with us, make the bird, boat. Use paper to do (52).” “I used to only hear a few words of English on TV, but now, with young volunteers teaching us, I can recognize some letters and even speak a few words of English – it feels great (54).” Through the acquisition of new skills, it seemed older people gained a sense of self-worth, identity, and joy, which collectively enhanced their overall quality of life and well-being. Participating in art workshops allowed older people to revisit hobbies and skills, providing opportunities to rekindle past interests and share these experiences with the younger generation. “I had not painted since graduating from primary school, until this activity… (53).” These findings suggest that IE programs provide an opportunity for lifelong learning, bridging the generational gap through the mutual exchange of skills and experiences. Such initiatives and reciprocity promoted learning as a continuous process that appeared to be affirming, contributing to quality of irrespective of age.



4.6.4 Theme 4: Potential operational challenges

While IE offers potential benefits for older people, there are still some operational challenges such as language differences and noisy environments that require attention for these programs to be successfully implemented. Language differences can hinder the development of meaningful social connections, as communication is the foundation of social engagement and mutual understanding. “(Communication is) very difficult (with students). They do not speak Chinese. They do not understand the language I am saying (52).” Similarly, noisy environments may be challenging for older people, particularly if experiencing hearing loss, and impede the quality of interaction between different generations. “I disliked students gathering in noisy groups. And talking nonsense. They should speak softly or chat with the residents outside instead of making so much noise talking and laughing. This is a place for rest (51).” These findings underscore the need for IE programs to be well-planned and located in appropriate accommodations in long-term care facilities so a broad range of activities can be delivered in a context that does not contribute to isolation and meets the needs and capabilities of older people.





5 Discussion

This systematic review identified 13 studies that reported the effectiveness and experiences of IE among older people in long-term care facilities in Asia. These studies revealed that IE can enhance the mental and emotional well-being, social interaction, and quality of life of older people. Notably, IE was associated with substantial reductions in depression (44, 45) and loneliness (42), and increase in positive emotions (43) and self-efficacy (45). When planned considerately and executed thoughtfully, these programs can support dynamic relationship building, enabling older people to overcome any isolation associated with aging and foster a positive environment within long-term care facilities. The studies also emphasized the value of lifelong learning, highlighting how older people can benefit from acquiring new technological skills and engaging in cultural activities, that contribute to a richer sense of identity and enjoyment.

The review has also uncovered potential challenges to effective implementation that need to be addressed to maximize the impact of IE. Communication difficulties, particularly due to language differences and disruptive noise levels, can undermine the positive impact of IE. These can serve to hinder the formation of meaningful relationships and potentially compromise the wellbeing of older people. With careful planning, IE could contribute to the lives of older people resident in care facilities providing ongoing opportunities for personal growth, learning, and social engagement.


5.1 Design of intergenerational engagement

Our review found that IE programs varied in duration and frequency, with 6 weeks emerging as the most common length. The choice of a six-week duration for IE programs may reflect a compromise between realizing program goals and accommodating the schedules of diverse participants, allowing for structured engagement and outcome assessment. Though weekly sessions were the most common delivery model described (42, 43, 47–49, 51–53), session frequencies range from daily to monthly. Similarly, a systematic review by highlighted that meeting once a week in IE programs was found to be more beneficial for older people, with programs meeting more frequently than this showing decreased effectiveness (56).

The range of activities incorporated in the IE programs described in the included studies ranged from entertainment to educational, although all aimed at fostering meaningful exchange. Recent research suggests it is important to incorporate a range of activities into IE programs to cater to different interests and needs of participants. This variety means there is a greater chance that most needs will be accommodated (57). However, the research evaluating older people’s perceptions of the content of IE programs they received was limited as were opinions on optimum duration, frequency, and types of activity. This is consistent with the findings of a previous review (27), which highlighted shortcomings in evaluating components of IE programs in long-term care settings. Additionally, while the IE programs in our included studies featured a variety of activities, we were unable to compare the effects of different activities. Previous research suggests that the type of activity is less important than ensuring the experience is meaningful and has purpose for participants and is delivered in an environment that enables relationships to develop (58). This position pivots on the notion that engagement in IE (occupation) brings meaning and purpose to participants.

From our review we identified that the selection and design of activities in IE programs seemed to be selected on the age appropriateness of the CYP participants involved. We posit selection assumed that if the CYP felt confident or familiar with the activities the IE would contribute to facilitating relationship development. For example, adolescents and young adults were more often involved in IE involving more complex activities like reminiscence, creative art workshops, and learning sessions (43, 49, 51, 53, 54), leveraging their higher cognitive and communicative abilities to promote meaningful interactions with older people. Whereas the activities designed for IE involving preschool children participants involved simpler tasks like drawing and singing, aimed at fostering emotional connections rather than engagement in in-depth conversations (42, 44–48, 50). Adopting a planned approach to activity design underlines the necessity of tailoring programs to meet the capabilities of participants to ensure meaningful engagement ensues.

This resonates with an earlier review (18) that recommended IE programs should be tailored to the needs of users (CYP and older people) as this improved the effectiveness of the program. Another consideration is the diversity of older participants and sociocultural backgrounds, personal preferences, and any health conditions need to be accommodated when planning an IE program (59). Therefore, IE programs should be tailored to meet the specific needs and abilities of participants to ensure meaningful interactions that bring mutual benefits and foster enriching connections.



5.2 Measurement tools

Our review found an inconsistency in the measurement tools used across studies examining mental or emotional wellbeing among older people, making it difficult to undertake a meta-analysis. This issue underscores a critical need, also identified in prior reviews, for the development and use of standardized measurement tools in IE research (19, 27). Jarrott et al. suggested a range of tools that offer potential for broader scale comparability (57). Other researchers have pointed out the importance of developing a needs assessment and an outcome tool to better assess the effectiveness of future IE programs designed to enhance social connections for the growing older adult population (60). Developing and using standardized measurement tools for evaluating IE programs can lead to a more comprehensive understanding of what works, where, with whom, and in what setting. However, there are some challenges in ensuring that these tools measure consistently when applied to different populations and cultural settings. This makes it difficult to compare the effectiveness of IE programs across different settings, even though these tools provide some valuable insights. The design of new tools and adaptation of existing ones should take cultural and contextual factors into account, ensuring they are adapted for use in different cultural settings, without compromising their psychometric properties.



5.3 Enhancing mental and emotional well-being and reducing isolation

IE can foster emotional connections between older people and younger generations, crucial for enhancing mental health and emotional wellbeing. Our review found decreased levels of depression and loneliness among older people, highlighting the beneficial effects of IE on alleviating these affective symptoms. This adds to the growing body of research showing that IE programs can mitigate against loneliness and social exclusion and foster emotional well-being (61, 62). Furthermore, these programs have been consistently found to reduce depression in older participants (63–65). IE activities have the potential to narrow the generational divide, underscoring the value of social and emotional bonds (66). This suggests a significant role for IE in enhancing understanding and interaction across generations.

IE programs appear to foster connections and relationships between generations through facilitated interaction. This review indicates that the effect does not appear to be dependent on the age of the participants involved in the IE. For example, programs like the “Big and Mini,” created to link young adults with older adults through a custom website for weekly phone calls, illustrated how IE can mitigate risks associated with physical or mental health in later life by expanding older people’s support networks (67). IE appears to have potential for enhancing social networks and removing barriers to isolation.



5.4 Enriching older people’s lives through meaningful interaction

IE can play a role in enriching the lives of older people by facilitating meaningful connections with CYP. These interactions enhance social bonds and facilitate sharing of knowledge, experiences, and skills between generations. Newman & Hatton-Yeo found that IE programs enhance older people’s engagement with CYP by providing a window into modern education and lifestyles (68). This fosters mutual understanding, through sharing values, traditions, and technological knowledge, and providing personal fulfillment through community contribution for both generations (68). Participation in IE offers older people valuable learning experiences and positive interactions with CYP, which improves their understanding, motivation, and connection to society (69). IE seems to bring a sense of being valued, strengthen identity, and bring joy, thereby enriching the spiritual and cultural lives of older people and playing a role in improving their quality of life. This aligns with Teater’s findings, which show that IE can enhance older people’s sense of purpose, inclusivity, self-esteem, and overall life quality (70). These findings suggest that IE may provide older people with meaning and purpose, potentially enhancing their overall quality of life.



5.5 Cognitive stimulation in the context of intergenerational engagement

Our review found that IE may have a positive effect on improving memory in older people, although these changes are not always detected by traditional cognitive assessments like the MMSE. For example, qualitative feedback from older participants indicated perceived enhancements in memory and attention (52), while two included studies found that there were no significant changes in MMSE scores (48, 49). While subjective reports suggest improvements in some cognitive functions, objective measures may not fully capture these improvements. This aligns with a previous study where, despite no significant differences in MMSE scores between groups, the control group experienced a significant decline in hippocampal volume (an area crucial for memory) compared to the intervention group (71).

The MMSE is frequently used as a general test to measure cognitive impairment among older people, but it may not be sensitive enough to detect subtle changes in specific cognitive domains such as memory. Research shows that broader assessments may be required to measure the impact of cognitive domains. For instance, some researchers suggested that MMSE should be combined with additional tests to provide a fuller picture of older people’s cognitive function (72, 73). Moreover, other tools like BrainCheck have been recommended for detecting cognitive function by focusing on a range of cognitive skills rather than a general overview (74). Additionally, the integration of qualitative evidence can offer deeper insights into the experiences of older people, enriching our understanding of cognitive changes through IE intervention (52, 54). While the MMSE may not always detect subtle improvements in memory observed through IE, integrating qualitative insights and broader assessment tools can aid in gaining a comprehensive understanding of cognitive changes in older people within IE programs.



5.6 Navigating challenges to effective implementation of intergenerational engagement

The real-world contexts in which studies are delivered can produce unanticipated challenges for researchers. Identifying challenges encountered in previous studies to anticipate them and put in place mitigations will be pivotal to further IE study design. Our review identified language barriers and noisy environments as potential challenges that could reduce the benefits of IE (46, 51, 52). Creating the right environment conducive to intergenerational interaction, by reducing noise, considering the acoustic aspects of venues in advance, and implementing language support services may help prevent problems. Training long-term care staff in effective communication and facilitation techniques may ensure staff are equipped to support and enhance IE interactions if adopted more widely. Those implementing IE programs should ensure both older people and CYP are adequately prepared for their engagement (75). This preparation might include the provision of health and social support, visual and hearing assistance, comfortable environments, and the IE schedule tailored to accommodate the daily routines of older participants. With careful planning, these challenges can be effectively addressed to ensure successful implementation of IE programs.



5.7 Implications for future research and practice

Only three studies included in this review utilized mixed methods designs (45, 46, 51). Future IE research employing mixed method designs may more comprehensively provide evidence on the impacts and participant experiences of IE programs. Another limitation of all the studies included in this review is the absence of anxiety assessments. Anxiety commonly experienced alongside depression and frequently measured in conjunction, is reported as prevalent among older people living in long-term care facilities (76, 77). Future IE research should incorporate assessments of anxiety to offer a more comprehensive understanding of IE’s potential impact on mental health among older people living in long-term care settings. This review included studies from mainland China, Taiwan, South Korea, Hong Kong, Singapore, and Japan. The four studies from mainland China included three studies of IE involving preschool children (42, 44, 45) and one with young adults (54). Notably, there exists a gap in IE research concerning the involvement of school children and adolescents in the context of mainland China, where age ranges from 6 to 17 years old (78).

Tailoring IE programs to the specific needs and abilities of participants is crucial for their effectiveness. In this case involving older people resident in long term care, their caregivers, the children/young people who may be participants in the delivery of an IE program, their teachers and parents, might improve program efficacy and cost-effectiveness (79–81). While there is interest in using IE to enhance the health and well-being of older individuals in long-term care facilities, none of the studies included in this review demonstrated the involvement of stakeholders in program development or research design. Additionally, the MMAT did not consider stakeholder involvement as a criterion for assessing study quality. Involving the public and patients in research, known as public and patient involvement and engagement (PPIE), improves research through their participation in various aspects, such as design, conduct, and dissemination of studies (82). This enables the findings to reach wider audiences so they can have a greater impact (82). It is more likely to ensure research and its outcomes (high quality care and treatment) has any impact, by working with those who experience the problem, need, or use the services under investigation, or those who provide the care, design the services, or people who make decisions on the resource allocation, or other stakeholders. Integrating PPIE into research and intervention design, especially in IE programs, has great potential to improve effectiveness and relevance to stakeholders, ultimately making interventions more meaningful. Previous researchers (57) have suggested that engagement with stakeholders of IE warrants further exploration so the link between best practice and outcomes is increased. This might enhance estimation of the dose (e.g., length, frequency), content, measurement, and quality of IE programs. Adopting a more participatory co-designed approach (83) holds promise and may ultimately maximize the humanizing potential of IE, improve the experience, and bring mutual benefits for both older and CYP participants.

For effective implementation of IE programs, recognizing and addressing any barriers is important. Our review suggests that language differences between CYP and older people participants and the environments where IE took place reduced the effectiveness of IE programs. In linguistically diverse contexts such as mainland China (84, 85), effectively addressing language barriers is crucial for the successful implementation of IE programs. Incorporating activities such as art and music workshops, and language learning where older people teach local dialects and the younger generation share their knowledge of Mandarin for example may help to bridge these gaps. To minimize adverse auditory effects that could impact the IE experience, it is important to carefully choose the right environment. This selection process should include evaluating the size of the space relative to the number of participants, considering floor coverings to reduce noise, addressing extraneous sounds like air conditioning, accommodating any special needs of those with hearing impairments, and preparing and preparing CYP participants for better interaction with older participants. Aligning scheduling of IE programs with the daily routines in facilities will also minimize disruptions, ensuring IE programs can be incorporated more easily in the daily routines of participating older people and/or others residing in the facilities.



5.8 Strengths and limitations

This systematic review assessed the effectiveness and experiences of IE among older people in long-term care facilities in Asia, providing a detailed analysis of its impacts. By including studies published in English or Chinese from 2000 to the present, the review seeks to understand both historical and current IE practices and perspectives. Its focus on Asian long-term care facilities highlights culturally specific practices that could contribute to future research design in this area.

Inevitably any review has limitations. Restricting the review to published studies in English or Chinese may have resulted in the exclusion of relevant studies published in other languages. This is particularly significant given the diversity of languages across Asia. By limiting the inclusion criteria to empirical studies, the review may have overlooked valuable insights from secondary research, gray literature, expert opinions, policy, and theoretical analyses that could contribute to a deeper understanding of the potential or impacts of IE. Lastly, the temporal restriction to studies published from 2000 onwards, while aiming to ensure relevance, capture trends may have excluded historical perspectives that could potentially provide valuable context for understanding the evolution of IE practices in Asia.




6 Conclusion

This review suggests that IE could be beneficial in reducing depression and loneliness, enhancing the quality of life, and strengthening social bonds for older people living in Asian long-term care facilities. Despite IE programs’ variability and some challenges associated with implementation, the evidence supports the adoption of IE as a strategy to address the emotional and social needs of older people in long-term care facilities. Future research should focus on refining intervention, study designs and overcoming other challenges to successful implementation of IE in Asian long-term care facilities. We would recommend involvement of stakeholders in the development of any future intervention and research design to enhance transparency, public accountability, and alignment with needs of the populations our research should benefit.
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Loneliness in older persons is a major risk factor for adverse health outcomes. Before the COVID-19 pandemic led to unprecedented isolation and hampered programs aimed at preventing or reducing loneliness, many interventions were developed and evaluated. However, previous reviews provide limited or conflicting summaries of intervention effectiveness. This systematic review aimed to assess previous review quality and bias, as well as to summarize key findings into an overarching narrative on intervention efficacy. The authors searched nine electronic databases and indices to identify systematic reviews of interventions to reduce loneliness in older people prior to the COVID-19 pandemic; 6,925 records were found initially. Of these, 19 reviews met inclusion criteria; these encompassed 101 unique primary intervention studies that varied in research design, sample size, intervention setting, and measures of loneliness across 21 nations. While 42% of reviews had minimal risk of bias, only 8% of primary studies appraised similarly. Among the 101 unique articles reviewed, 63% of tested interventions were deemed by article author(s) as effective or partially effective. Generally, interventions that included animals, psychological therapies, and skill-building activities were more successful than interventions focused on social facilitation or health promotion. However, interventions that targeted multiple objectives aimed at reducing loneliness (e.g., improving social skills, enhancing social support, increasing social opportunities, and changing maladaptive social cognition) were more effective than single-objective interventions. Future programs should incorporate multiple approaches, and these interventions should be rigorously tested.
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1 Introduction

Reported prevalence of loneliness among older adults varies widely, with estimates from 7 to 63%, while many reports estimate a point prevalence around 20% (1–14). Incidence may be increasing throughout the world (1, 15–17). Some explanations for the increases in rates of loneliness are associated with increased longevity, greater years lived with disability, and degradation of social support over time (4, 18–21). An increase in single living and delayed marriage, along with a decrease in fertility rates and ability to spend time with loved ones due to delayed retirement, may also play significant roles (14, 19, 21–26). In the early 2020s, the COVID pandemic increased social isolation for all, which likely increased prevalence of loneliness among older adults.

Although the terms loneliness and social isolation have been used interchangeably, they are different constructs. Loneliness is an unwelcomed feeling of being removed from people and communities (3, 9, 16, 20, 27, 28). Social isolation refers to an objective lack of integration with others who would otherwise supply structural or functional social support. While analytic studies show an overlap of the terms as resulting in similar negative health consequences in older people (2, 8, 10–13, 17, 19, 29–34), the concepts are distinct (2, 8, 16, 17, 30, 31, 35–38). Moreover, the presence of one does not necessitate the presence of the other (10, 17, 39). This review spotlights loneliness only, as it is unequivocally unwanted, whereas some older adults may seek out social isolation.

Loneliness is commonly identified as a risk factor for adverse health outcomes, such as mental illness, cardiovascular disease, and early death (2, 5–7, 15, 16, 18, 23, 27, 29, 40, 41). Chronic loneliness is also associated with increased inpatient admissions, inpatient stay lengths, and emergency care visits (8, 22, 28). Many researchers compare the effects of chronic loneliness to those of cigarette smoking, sedentary lifestyle, obesity, and persistent hypertension (7, 15, 35, 42–44).

Researchers across disciplines have tested interventions to increase interpersonal engagement and combat loneliness (5, 8, 20, 28, 30, 36, 40, 41, 45, 46). Masi et al. categorized intervention objectives or aims into four area—improving social skills, enhancing social support, increasing social opportunities, and changing maladaptive social cognition (20, 35, 41). A thematic analysis by Gardiner et al. (30) described six main types of interventions: social facilitation, psychological therapies, health and social care provision, animal assistance activities, befriending programs, and leisure or skill-development activities.

The overall effectiveness of interventions is difficult to summarize. Numerous narrative and meta-analytic reviews have been published, but many focus on one type of intervention, including a review of reviews by Chipps et al. focused on information-community technology (ICT) interventions (47). Overall, the reviews provide inconsistent or conflicting summaries regarding effectiveness of individual approaches or types of approaches to combat loneliness (12, 13, 15). Also, while review authors have assessed the quality of the included studies, there has been limited reflection of quality of these reviews.

Thus, the purpose of this systematic review is to synthesize previously completed reviews. This overview is unique in that it focuses only on loneliness as an outcome. Moreover, it fills important research gaps by assessing the quality of each review article and summarizing key findings and data of previous reviews into a comprehensive narrative on intervention effectiveness.



2 Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analysis for Protocols (PRISMA-P) 2015 guidelines (48) were followed, but the protocol was unregistered.


2.1 Search methods

Under the guidance of a medical information specialist, search terms in the five PICOS categories were selected for Population (older adults, as defined by authors), Interventions to reduce loneliness, Comparator (any), Outcomes (loneliness), and Study design (systematic review). The authors tailored queries with associated controlled vocabulary per database (Appendix A). Nine electronic databases and indices were searched for systematic reviews written between January 1970 and July 2020. The authors investigated dissertations and gray literature for qualified refereed reviews published elsewhere. Upon recommendation of subject experts, the authors hand-searched The Gerontologist and The Journals of Gerontology. Citation tracking of included reviews discovered supplementary reviews to aid in narrative development.



2.2 Inclusion and exclusion criteria

Reviews must have summarized finding from the testing of interventions to alleviate loneliness as a primary or secondary goal among older adults (49). Reviews must have been peer-reviewed and systematic and presented quantitative or qualitative evidence detailing the effectiveness of interventions to prevent or reduce loneliness. The authors included reviews that examined interventions targeting corollary constructs, like social isolation and social participation, if one or more embedded studies aimed to reduce loneliness.



2.3 Article selection

After citations were found using the search strategy above, duplicates were removed. The Zotero 5 software suite was used to collect, manage, and cite sources (50). The authors identified prospective reviews from searches by scanning titles, then abstracts, and finally, full-text articles. Consensus was used to resolve eligibility concerns. The authors extracted review information in accordance with the Cochrane Effective Practice and Organization of Care Group (EPOC) using a modified form for systematic reviews of reviews (51, 52).



2.4 Categorization of interventions

Interventions were categorized by the authors into one of the four intervention objectives or aims identified by Masi et al.—improving social skills, enhancing social support, increasing social opportunities, and changing maladaptive social cognition (46). They also were categorized by type of intervention as outlined by Gardiner et al.—social facilitation, psychological therapies, health and social care provision, animal assistance activities, befriending programs, and leisure or skill development activities (23).



2.5 Risk of bias analysis

Systematic reviews were assessed for risk of bias via A MeaSurement Tool to Assess systematic Reviews (AMSTAR 2) (53). Appraisal of critical and non-critical items (as defined by the tool) established summary ratings of High, Moderate, Low, and Critically Low. Due to the heterogeneity of approaches, interventions, populations, and outcomes, the authors did not conduct a meta-analysis of underlying studies (51, 54).




3 Results

A search conducted in August 2020 yielded 6,901 records, and another 24 records were identified through citation chasing. Of the 6,925 total records, titles of 6,705 clearly indicated that they were not relevant to this review and were eliminated. The abstracts of the 220 remaining records were screened, and 193 more were excluded. The remaining 27 reviews were read in full. Eight of these held incomplete information or failed to include explicit measures for loneliness. Thus, 19 systematic reviews were included. These encompassed 212 primary research studies, of which 101 (47%) were unique (Figure 1).
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FIGURE 1
 PRISMA flowchart of screening and selection.



3.1 Characteristics

The characteristics of the 19 reviews are shown in Table 1. The median year of publication is 2016, with only one review published prior to 2010. Of the 19, two systematic reviews provided meta-analyses (67, 68), and one was the aforementioned review of systematic reviews of ICT of interventions (47). Eight reviews (42%) were general in nature (30, 40, 41, 69–73), while seven (37%) focused on technological interventions (11, 47, 68, 74–77), and four (21%) focused on physical or mental health promotion activities (8, 67, 78, 79).



TABLE 1 Review summary.
[image: Table1]

Only three of the reviews limited their study to articles expressly testing intervention impact on loneliness (17, 56, 60), while the other 16 reviews included a subset of articles testing an intervention’s impact on loneliness. For example, Elias et al. reviewed eight articles testing the impact of group reminiscence therapy on alleviating depression, anxiety, and loneliness, with only one article targeting loneliness as an outcome (58).

Characteristics of the 101 primary studies (including only one of the eight in the Elias et al. review) are shown in Table 2. About half (52) of the 101 primary studies were published after 2010. While 69 (68%) of the articles were included in only one of the 19 review articles, 42 were included in two or more of the review articles. Overall, studies sampled populations from 21 nations (Figure 2); including 35 in Europe and the United Kingdom, 34 in the United States, 14 in Asia, 11 in Australia/New Zealand, five in Middle Eastern countries, and three in Canada.



TABLE 2 Intervention summary.
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FIGURE 2
 Geographic distribution of primary studies.


Studies tested interventions using assorted designs, including controlled trial, clustered controlled trial, quasi-experimental design, pre-experimental (before-and-after) design, cross-sectional, and mixed-method types. Samples ranged from 3 to 5,203 subjects. Interventions occurred in residential care facilities, community day centers, and private homes. While some subjects were as young as 52 years old, the mean age of subjects in each study was above 60 years. Only some studies disclosed full gender characteristics. Six different measures were used across the 101 studies to measure loneliness.

Intervention types per Gardiner et al. (first column), activities (fifth column), and objectives per Masi et al. (last four columns) also are shown in Table 2. In terms of intervention objectives, only 10 of the 101 studies had a single objective, while 50 had two, 28 had 3, and 13 aimed to target all 4 areas. Thus, 91 of the 101 studies had an objective to enhance social support, 91 aimed to increase social opportunities, 46 strove to improve social skills, and 18 were designed to change maladaptive social cognition.

In terms of intervention type, 39 of the 101 studies tested interventions offering leisure or skill-building activities, 17 evaluated psychological therapies, 17 tested social facilitation interventions, 14 evaluated health promotion interventions, eight (8%) gaged animal-assisted interventions, and six (6%) assessed multi-category programs. While 88% of the psychological therapies and 67% of the multi-category interventions had three or more intervention objectives (e.g., to enhance social support, improve social skills and change maladaptive behavior), health promotion programs and leisure and skill-building activities tended to have fewer intervention objectives.



3.2 Effectiveness

Table 1 recaps included systematic reviews. Review authors gaged interventions to be mostly of mixed effectiveness when aiming to reduce loneliness in older persons. Most reviews found some support for both group and individual-targeted interventions; however, at least one general and one health intervention review found group interventions to be more effective (8, 41) and at least one general review found the converse (70).

Six (75%) of eight general reviews obtained mixed results, while one (13%) concluded interventions to be mostly effective (30), and one (13%) avoided a conclusion due to insufficient evidence (73). Regarding reviews appraising technological interventions, five (71%) of seven reviews summarized this type to be mostly effective, while one (14%) review found mixed efficacy for some assistive technology interventions such as social networking services (11), and one (14%) review could not provide a conclusive evaluation due to the limitations of underlying studies (47). Reviews focused on physical and mental health promotions stated ambiguous results of their effectiveness: one (25%) of four reviews provided evidence that group reminiscence therapy approaches are effective (78), while two (50%) reviews found no overarching proof of programmatic efficacy (67, 79). One (25%) review by Cattan et al. relayed assorted results of interventions combatting loneliness (8).

Regarding intervention objective, researchers found 14 (78%) of 18 interventions focused on changing maladaptive social cognition, 31 (67%) of 46 on improving social skills, 59 (65%) of 91 on enhancing social support, and 57 (63%) of 91 on increasing social opportunities to be effective or partially effective. Five (50%) of 10 of uni-objective intervention, 32 (64%) of 50 bi-objective interventions, 16 (57%) of 28 of tri-objective interventions, and 11 (85%) of 13 complete, quad-objective studies were effective or partially effective.



3.3 Quality

Table 3 details estimates of study quality of each systematic review. The authors appraised 8 (42%) of 19 reviews to be of high quality (8, 41, 67, 68, 71, 76, 78, 79), with another eight (42%) being of moderate-high quality. These reviews displayed a minimal risk of bias. Two reviews (11%) were assessed as of moderate quality, and one (5%) was deemed low-moderate quality. Every health promotion review was high-quality. In contrast, only two (29%) of seven reviews appraising technology-based interventions and two (25%) of eight general intervention reviews were of high quality.



TABLE 3 Review quality per AMSTAR 2 guidelines.
[image: Table3]

In accordance with the AMSTAR 2 guidelines (53), the authors accounted for the following three criteria when developing a summary of review quality. No reviews fully disclosed information regarding primary study funding per Item 10. Most reviews failed to provide a comprehensive list of excluded studies per Item 7. Only 24 studies (24%) employed randomized controlled trial (RCT) designs. Only two studies provided a meta-analysis (67, 68); hence, these were the only ones subject to Items 11, 12, and 15.

Table 2 also lists quality assessment, including grading criteria, for each of the 101 studies within the 19 reviews. The authors found only eight (8%) of the 101 studies to be of high quality (58, 82, 84, 91, 98, 105, 108, 161). Eight (8%) were between medium and high quality, 42 (42%) were of medium quality, 20 (20%) between low and medium quality, and 23 (23%) were of low quality. High-quality investigations were rare across intervention objectives, e.g., only two (4%) of 46 intervention that aimed to improve social skills, 7 (8%) of 91 interventions that aimed to enhance social support, 8 (9%) of the 91 that aimed to increase social opportunities, and 3 (17%) of 18 that aimed to change maladaptive social cognition to be of high quality.

Additionally, Table 2 lists the efficacy of each intervention, as noted by the reviews and studies themselves. Of the 101 underlying studies, primary investigators concluded 64 (63%) to be effective or partially effective. However, this varied by study designs, e.g., only 12 of the 24 programs tested through RCT were found to be effective. Irrespective of study methodology, all eight (100%) animal-assisted interventions, five (83%) of six multi-category programs, 13 (76%) of 17 psychological therapies, 26 (67%) of 39 leisure or skill-building activities, 6 (43%) of 14 health promotions, and 6 (35%) of 17 social facilitations were effective or partially effective.




4 Discussion

To the authors’ knowledge, this is the first systematic review of reviews of interventions to combat loneliness in older people. Nineteen systematic reviews amassed the findings of 101 unique studies of interventions. While 42% of the reviews were of the highest quality and contained minimal risk of bias, only 8% of primary studies were of the highest quality according to reviewers.

Regarding usefulness, the authors deducted that 63% of all interventions were effective or possibly effective at combatting loneliness. Multi-category interventions were above-par, along with programs featuring reminiscence therapies (88, 92, 93) and Mindfulness-Based Stress Reduction (96). All animal-assisted approaches were efficacious in combatting loneliness, including living (64, 65, 100, 102, 103), robotic (63, 101, 102), and virtual pet companionship (62). In addition, key findings support interventions with multiple objectives, as 85% of interventions with four objectives (improving social skills, enhancing social support, increasing social opportunities, and changing maladaptive social cognition) alleviated loneliness. The most successful single-objective interventions were those targeting maladaptive social cognition (55–57, 59, 60, 66, 81, 82, 84, 88, 92, 93, 96, 98), presumably to help lonely older adults develop more stable interpersonal relationships and perpetuate social opportunities. This finding is consistent with the hallmark meta-analysis by Masi et al. (35) on subjects of any age.


4.1 Limitations

Various considerations tempered the conclusions of this research. First, the authors limited the search to the pre-COVID years. Second, the included systematic reviews had differing foci and scopes, and this heterogeneity hindered comparisons across reviews. Many systematic reviews included were of moderate-high and high quality, but some displayed an elevated risk of bias (72, 75). Likewise, many of the studies testing a single intervention exhibited moderate-to-high risk of bias as a product of poor study design.

This systematic review of reviews compiled studies that utilized a variety of loneliness-related outcome measures. While some (i.e., UCLA Loneliness Scale, De Jong Gierveld Loneliness Scale) were well-tested with older people and psychometrically sound (61, 167–169), others were single-item measures or instruments of disputed reliability and validity (8). Also, this review provided a dichotomous summary statistic of effectiveness in its analyses, which reduced complex findings into manageable figures for easy comparison. Binning of interventions by intervention objective is a highly subjective task. Scholars should exercise caution when reducing constructs as complex as loneliness and social isolation into crude metrics, especially together, at the risk of misinterpreting primary study authors’ conclusions (29, 170).



4.2 Recommendations

Three findings stand out. First, allied health professions should develop broad interventions. A multi-objective approach aptly targets the multi-dimensional issue of loneliness (69, 76, 171, 172). Some participants of such interventions may find certain components useful, while other participants would find distinct parts worthwhile. Increasing the number of strategies can target the widest range of participants. This explains the above-average effectiveness ratings of integrated approaches to combating loneliness. The Dutch Geriatric Intervention Program (82) and Finnish psychosocial group rehabilitation intervention (59) are illustrative of this approach. Conclusions here are consistent with the best practices of robust health promotion initiatives targeting a variety of outcomes (173, 174).

Second, interventions should become more purpose-driven (67, 71) to stem the losses of identity many lonely older adults feel (78, 175). Shvedko et al. remarked that the theory of active engagement explains loneliness reduction through a productive lifestyle that generates a sense of purpose (67, 176). Effective programs provide more than aimless social opportunities (30, 132), and more than friendly health and social care visitations, as Cattan et al. found (8). Prime examples of purpose-driven approaches are horticulture-learning experiences (60, 149, 155) and fitness-improving “exergames” (144, 145, 161). The authors also observed specific, purposeful technology trainings to be effective in reducing loneliness, including programs utilizing mobile phones (135), electronic pen pals (163), and videoconferencing software (147, 151, 152).

Third, specific types of interventions proved to be more promising than others. Psychotherapeutic interventions utilized the highly effective strategy of modifying maladaptive social cognition—specifically engaging the theoretical mechanism of action noted by Cacioppo and others (5, 15). Animal-assisted interventions were helpful in providing purpose, delivering skills training, and increasing social opportunities for older people (62–65, 100–103), a finding that Banks et al. consistently espoused (65, 102, 103). Finally, technological interventions exhibited potential even as multiple reviews found inconclusive evidence (11, 47, 149). Chen et al. wrote “the older adults employment of [ICT] reduces their social isolation through the following mechanisms: connecting to the outside world, gaining social support, engaging in activities of interest, and boosting self-confidence” (76). Simple interventions, with little-to-no expert training or sharing were not effective (71), but approaches that demonstrated technology as a tool to encourage mobility, communication, or education exhibited high value (68, 74, 177).

Further studies of interventions to combat loneliness are needed. The authors request more individual or cluster RCTs to ensure a high-quality body of primary research not limited by risks of bias. Research scientists should heed the differences between social isolation and loneliness, lest phenomenological conclusions become confounded. Lastly, the authors concur with others who note plausible cultural moderators of intervention efficacy (8, 30, 40, 74, 75, 77) and encourage further examination of culture in perceptions of loneliness and ways to combat it.




5 Conclusion

The COVID-19 pandemic and associated quarantine orders further exacerbated the loneliness faced by many older adults (178). As health policies combatting loneliness quickly develop—like the national effort in the United Kingdom (179–181) or the health service company-led strategies in the United States (182–185)—researchers must begin to decipher years of equivocal findings and offer actionable recommendations. This report’s value lies in being the first systematic overview of the evidence base on loneliness interventions targeting older people in an attempt to help answer the question “What does an effective intervention look like?” Our findings suggest that interventions utilizing multiple strategies while incorporating purposeful activities are vital in disrupting loneliness and its deleterious effects in older adults.
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Social isolation and loneliness are major health concerns for older adults in the United States. This scoping review examines the effectiveness of intergenerational interventions aimed at reducing social isolation and loneliness among older adults in the United States, specifically through programs that engage university students from healthcare-related fields in one-on-one settings with older adults, as reports of lacking geriatric training of healthcare students causes older adult neglect to persist in the healthcare workforce. The importance of addressing these issues is underscored by significant health risks and substantial economic burdens, with social isolation and loneliness potentially increasing mortality and costing Medicare an estimated $6.7 billion annually. Covering literature from 2010 to 2022, this review critically assesses the role of such interventions in fostering social connections and improving both physical and mental health outcomes. Despite the positive preliminary results indicating significant reductions in loneliness and enhancements in social networks among participants, the review highlights considerable gaps in current research, particularly in structured intervention curricula, demographic reporting and detailed intervention descriptions. This underscores the need for more rigorous and standardized research methodologies to better understand the effectiveness and potential of intergenerational programs as interventions against the detrimental effects of social isolation and loneliness among older adults.

Keywords
 intergenerational programs; loneliness; social isolation; older adult; service-learning


1 Introduction

With an increase in the aging population, there is increasing concern regarding social isolation and loneliness among older adults within the United States (1). Emerging research shows that one out of three adults aged 45 or older feels lonely, while one out of four adults aged 65 or over is socially isolated (1–4). Recent articles have also shown loneliness increased among older adults after the COVID-19 pandemic (5). Social isolation is defined as a lack of social connections while loneliness is the development of feeling alone irrespective of the amount of social contact (6).

The adverse consequences of social isolation and loneliness among older adults extend beyond a mere reduction in their quality of life and significantly elevate the risk of mortality, with estimates ranging from 26 to 50% (5, 7, 8). This issue also carries a substantial economic burden, as addressing social isolation and loneliness in older adults has been estimated to cost Medicare a staggering $6.7 billion (9). Prior research has elucidated that older adults experiencing social isolation and loneliness are more likely to engage in detrimental behaviors such as increased tobacco and alcohol consumption (10, 11). Furthermore, the repercussions of loneliness and isolation encompass a range of physical ailments, including heart failure, diabetes, stroke, cognitive decline, and a higher incidence of suicide (12). It is crucial to emphasize that these impacts extend beyond physical health, encompassing mental health conditions such as dementia, depression, and delirium (13–16). Factors such as generational differences, bereavement, solitary living arrangements, and caregiving situations lacking a sense of purpose are found to contribute to the exacerbation of feelings of isolation and loneliness (11).

Studies show significant value of community-based service learning (CSL) as a crucial element of curriculum in medical and allied health education, particularly in the United States where the complexity of health care is ever-increasing. CSL programs, noted for their capacity to enrich student learning, civic responsibility, professionalism, and community sense, overcome traditional clinical placement limitations, facilitating interactions that enhance understanding of social determinants of health (17, 18). These programs, characterized by reciprocal academic-community partnerships, while scarcely studied for their community impact, address medical needs of under-resourced populations and are reported to enhance community experiences within medical education within Universities for University students in healthcare related fields (19–21).

In the context of an aging population, CSL serves as a strategic educational approach to prepare healthcare students for geriatric care, addressing gaps in service provision for underserved older adult populations and promoting interprofessional team learning (22–24). The project rationale highlights the increasing number of older adults, which necessitates a competent healthcare workforce for a demographic with growing chronic conditions and functional limitations (25, 26). Despite a projected increase in demand for geriatricians, there has been a decline in the number of these specialists, amplifying the need for primary care workforce training in geriatric care to prevent functional decline and reduce healthcare costs (26–29).

Accentuating the gap in Geriatrics training is the lack of inter-professional education and experiential Geriatrics related opportunities. At best, mock and real medical licensing exams show that most trainees exhibit average to below average knowledge of Geriatric principles. Finally, trainee attitudes about Geriatrics are suboptimal, suggesting the need to ramp up trainee engagement in Geriatrics. This educational framework not only enhances trainees’ knowledge and attitudes toward older adult care but also fosters essential communication skills within multidisciplinary teams, crucial for executing Comprehensive Geriatric Assessments that often reveal previously undetected health issues (30).

As older adults, due to social isolation and loneliness, become suspectable to aforementioned conditions, it is essential to examine the use of behavioral interventions, such as intergenerational programs, and their efficacy in reducing social isolation and loneliness among older adults. Intergenerational programs have garnered substantial attention in this context (31). Specifically, the implementation of one-on-one intergenerational programs that pair university students with older adults emerges as a promising avenue for addressing the multifaceted challenges of isolation and loneliness, concurrently offering students valuable service-learning experiences that can kindle an enhanced enthusiasm for geriatrics related experience (32). These programs have demonstrated their capacity to provide social connectivity, bolster positive self-perception, and cultivate self-assurance among older adults (32).

The efficacy of intergenerational programs, encompassing both pre-pandemic initiatives and those that have emerged during and after the pandemic, has not undergone comprehensive scrutiny within the existing scholarly discourse. This scoping review endeavors to provide an examination of all available academic articles within this domain, with its primary aim being the identification of prevailing gaps in the literature that necessitate further investigation through new primary research contributions. In the context of this systematic scoping review, particular attention is dedicated to the evaluation of one-on-one interventions, specifically those involving the pairing of university students in particular healthcare related fields with older adults. Furthermore, this article seeks to outline significant areas of needed progress within the existing body of literature concerning the alleviation of social isolation and loneliness through intergenerational interventions among the older adult population.



2 Materials and methods


2.1 Research question

This scoping review explores the existing literature pertaining to intergenerational interventions with university students in healthcare related fields for mitigating social isolation and loneliness among older adults in the United States. Our research question is: “What is the current state of research on intergenerational interventions involving college or university students in healthcare-related fields, aimed at reducing social isolation and loneliness among older adults in the United States, with a focus on studies conducted from the year 2010–2022?”



2.2 Inclusion and exclusion criteria


2.2.1 Inclusion

This systematic scoping review considered intergenerational interventions conducted in the United States up to 2022. The scope further developed to focus on years 2010–2022 due to studies lack of applicable content prior to 2010. The study population comprised older adults aged 65 and above meeting with college or university students, particularly those pursuing degrees in healthcare-related fields. The primary focus of the interventions under consideration was to decrease isolation and loneliness in older adults, with an emphasis on social engagement. Furthermore, eligible studies involved interventions in a one-on-one format.



2.2.2 Exclusion

This review excluded intergenerational parent–child dyads and studies involving elementary, junior high, and high school-aged participants. Studies conducted before the year 2010 were not included in the review. Additionally, studies with a primary focus other than decreasing social isolation and loneliness, such as those with a more educational orientation, were excluded. Research conducted outside of the United States was not considered. Finally, interventions delivered in a group setting or format were not within the scope of this review. The review also excluded abstracts, posters, and dissertations.




2.3 Search strategy

Our search strategy was implemented across multiple databases, including PubMed, PsychInfo, Embase, Academic Search Premier, and CINHAL Complete. The searches were carried out in June 2022, supplemented by a gray literature search in July 2022, with no date restrictions.

The main keywords/subjects were adjusted for each database for optimal searching. The core search string: “intergenerational relations” AND (elders OR elderly OR “older adults” OR seniors OR aged”) AND (loneliness OR “social participation” OR companionship OR connection OR “Social isolation” OR inclusion OR belonging OR engagement) AND (students AND (nursing OR medicine OR pharmacy OR “health occupations” OR “public health” OR college OR University OR “post secondary”)) All citations were uploaded into Covidence™ for de-duplication and screening.

The screening process comprised two stages: initial evaluation based on title and abstract, followed by a comprehensive assessment of full-text articles (see Figure 1 for details).

[image: Figure 1]

FIGURE 1
 PRISMA process flow showcasing selection of articles.




2.4 Data analysis and extraction


2.4.1 Data extraction

The data extracted from the articles included the authors, year published, intergenerational interventions used, outcomes evaluated, scales of measurement for outcomes, type of study, and demographics of participants included in the articles.



2.4.2 Data analysis

Data was summarized into Table 1 for convenience of comparison between the articles and due to the heterogeneity of results found within each article.



TABLE 1 Overview of selected articles used in the scoping review.
[image: Table1]





3 Results


3.1 Study characteristics

The information regarding characteristics on each of the studies, outlined in section 2.4.1, was extracted, and listed in Table 1. Demographic information varied, as did scales of measurement of the outcomes, which were primary areas of interest.



3.2 Demographics and study areas of interest

An area of interest for the researchers were the demographics. Out of the 13 articles included in the scoping review, approximately 5 of them did not provide any demographic information about the participants, making it challenging to ascertain the characteristics of the participants. Among the studies that did specify gender demographics, it was observed that female participants constituted a cumulative percentage of approximately 63.4%, while male participants accounted for approximately 36.6% across these studies.

Interestingly, none except 1 of the reviewed articles provided data on the sexual orientation of the participants, indicating a gap in this aspect of demographic information. One of the articles reported 7% of older adult participants identified as members of the LGBTQ+ community.

In terms of racial demographics, the cumulative summary of races involved across all the studies encompassed a range of non-Hispanic White participants making up around 48.5% of the total, non-Hispanic Black participants representing approximately 31.5%, Hispanic participants comprising about 4.7%, Asian-American participants constituting around 0.6%, and a category labeled as “Other” or “unclassified” including approximately 14.7% of the participants. These findings collectively underscore the need for future research to provide more comprehensive demographic data, particularly related to sexual orientation, to enhance the understanding of the diverse populations engaged in intergenerational interventions for reducing loneliness among older adults. Apart from Adepoju et al. (10), none related to the combination of social isolation and loneliness.

All but 1 article reported the number of student participants. The studies involved 15 graduate clinician participants from Speech-Language Pathology, focusing on social media training for cognitive and language interventions. Medicine students were notably included, with 74.4% of participants in one study coming from this discipline. Nursing students also participated, often alongside medical students and other healthcare fields.

Pharmacy students were part of intergenerational learning projects, contributing to the educational experience. Social Work was represented, with one program including 46 students, emphasizing the social aspects of healthcare. Students from Physician Assistant programs participated in discussions on interprofessional education. Audiology students took part in studies focused on virtual interprofessional learning. Gerontology students, particularly undergraduates, were involved in research aimed at reducing loneliness, highlighting the importance of age-related studies in healthcare education. Additionally, 35 students from Occupational Therapy were noted in various projects, and a student from Osteopathic Medicine also participated, showcasing the range of disciplines engaged in addressing the needs of older adults. From the available demographic data, all university participants were reported as enrolled in undergraduate, graduate, or professional programs related to caring professions (e.g., nursing, gerontology, social workers), with two articles that did not provide this information.



3.3 Intervention medium and duration


3.3.1 Intervention medium

Of the 13 articles analysed, the vast majority provided insights into the mediums used for participant interactions. These communication channels encompassed a range of approaches, including purely in-person interactions in two articles, letter writing in one article, a combination of letter writing, emails, and phone calls in another article, a mix of phone calls and virtual video calls in four articles, a blend of in-person meetings and virtual video calls in one article, and exclusive reliance on virtual video calls in two articles. However, two articles did not include details about the interaction medium.



3.3.2 Intervention duration

There was significant variation in the duration of the intervention programs, which did not have a common unit of measurement. This variation can be attributed to a variety of factors such as the length of academic courses and semesters, specific academic requirements, attrition rates and cost. The shorter articles that reported their duration ranged between a 4-week program conducted by Zhang et al. (33), and a total of 276 h within a single semester course by Lee and Kim (33, 34). The longest study, by Counts and colleagues 2019, reported the entire fall and spring semester of the 2018–2019 academic year (35).




3.4 Methods, scales of measurement, and loneliness outcomes

Four articles used a pre/posttest design, three mixed methods, one quasi-experimental, one qualitative, one narrative study, and two did not indicate a clear design. Across all articles, 12 different kinds of outcomes were measured (e.g., loneliness scores, isolation in older adults, student interest in working with older adults). Table 1 summarizes these outcomes.

Regarding older adult specific outcomes, only six articles specifically reported outcomes related to loneliness among older adults, but each study with this information reported significant reductions in older adult loneliness after participation in the intergenerational intervention. Specifically, after the older adults participated in a 6-week intervention that included committee meetings, mealtimes, 1:1 leisure, and transportation, Adepoju et al. (10) reported a decrease from 84.2 to 40% in UCLA Loneliness Scale scores.

Furthermore, Juris and colleagues (2022) found a 40.91% decrease in loneliness as measured by the Lubben Social Network Scale-6 and UCLA 3-item loneliness scale (38). This was supported by their qualitative findings that the program increased connectivity and prevented loneliness. Lastly, Adepoju et al. (10) found similar results utilizing a 3-item Loneliness Scale within a perceived social isolation measure. To strengthen these types of results, utilization of a randomized control group to compare results are plausible (10).



3.5 Conversational component

Interestingly, out of the 13 articles, 4 studies found that, within intergenerational activities, students and older adults predominantly found the conversation aspect to be the most enjoyable component, surpassing other activities. For example, one of the articles Zhang et al. (33) explains that while the programs involved various activities like committees, mealtime, one-on-one leisure, and transportation, the students consistently valued and relished engaging in meaningful dialogs with the older adults. This preference for conversations was evident across different activities, emphasizing the significance of the quality of interaction over specific tasks. For instance, committees allowed both generations to collaborate on shared goals, emphasizing the role of conversation in their engagement. Mealtime provided a conducive environment for comfortable social exchanges, leading to personal bonds. Even in one-on-one leisure activities, where the quantitative ratings suggested moderate enjoyment, qualitative data revealed that students highly valued the opportunities for connections and conversation. Thus, the students’ preference for conversations emerged as a notable and integral aspect of their participation in intergenerational programs, showcasing the significance of meaningful dialogs in fostering connections and mutual benefit between young and older adults.




4 Discussion

This scoping review explored the efficacy of intergenerational programs in mitigating social isolation and loneliness among older adults within the United States. Highlighting various interventions, the review illuminates the substantial benefits these programs offer to older adults and healthcare students in enhancing their educational experiences. While promising outcomes are reported, such as improved social connections and mood enhancements among older adults, the review also identifies significant gaps in the current literature, particularly in detailed curriculum descriptions and the long-term impacts of these interventions. This discussion specifically emphasizes the need for comprehensive future research to establish effective strategies and frameworks that can be consistently implemented across different settings.

Across the reviewed articles, several reported positive outcomes in addressing social isolation and loneliness among older adults. For instance, the study by Kylie Beausoleil, Jason Garbarino, and Laura Foran Lewis explored the impact of a virtual service-learning program during the COVID-19 pandemic and found that 86% of participants reported positive mood affecting changes post-program, with 71% reporting feelings of increased social connection from weekly sessions (6). Similar findings were found in supporting the healthcare student experience working with older adults (12). Such results reveal the usefulness of intergenerational interventions to decreasing social isolation and feelings of loneliness as a prevention in the lives of older adults while providing experiences that strengthen student experiences in healthcare related fields. Overall, future research should also aim to fill numerous gaps to provide a more widely established understanding of effective strategies for addressing social isolation and loneliness among older adults in the United States that include their perspectives on outcomes.


4.1 Older adult perspectives

Regarding the detailed exploration of older adult perspectives, among the 13 reviewed articles, only a few provided in-depth insights into the experiences and perspectives of older adults regarding social isolation, loneliness, and the effectiveness of interventions. While some studies shared valuable qualitative data on older adults’ experiences, many others primarily focused on outcomes and student perspectives. To better understand the nuances of social isolation and loneliness among older adults and to refine interventions, future research should prioritize conducting comprehensive qualitative inquiries, allowing older adults to express their thoughts, feelings, and preferences regarding these issues and the interventions designed to address them. Such an approach can provide a more holistic understanding and potentially lead to more tailored and effective interventions that resonate with the older adult population.



4.2 Student professions

In this scoping review focusing on the needs surrounding social isolation, loneliness, and intergenerational interventions in the United States, the studies included demonstrative engagements from a variety of healthcare professions. Notably, fields such as speech-language pathology, medicine, nursing, pharmacy, and social work were represented, indicating a broad interprofessional involvement. This diversity is crucial, as it reflects the complex and multifaceted approach required to tackle issues of social isolation and loneliness among older adults effectively.

However, the variability in professional representation and the depth of engagement across these studies also highlight a significant limitation: the potential inconsistency in training and outcomes. This scoping review underscores the necessity for future research to establish more standardized, interprofessional educational frameworks that can be uniformly implemented. Such frameworks would ensure that healthcare students across various disciplines receive consistent training on addressing social isolation and loneliness effectively.

Future studies should also aim to evaluate the long-term impacts of these intergenerational interventions on the quality of life for older adults and the professional development of healthcare students. This would help in understanding how effectively these educational interventions prepare students for future careers in geriatrics and contribute to sustained improvements in the lives of older adults.



4.3 Need for curriculum

The articles largely focus on the outcomes and benefits of intergenerational programs in alleviating loneliness among older adults and fostering connections with university students. While these studies have yielded promising results, a critical gap emerges in their limited descriptions of the curriculum and training methodologies employed within these interventions. This absence of detailed curriculum outlines and training protocols is of paramount concern for the academic and practical development of intergenerational programs. Shenoi and colleagues showed that, while this study is promising, the authors note that there is no set curriculum that would allow other researchers to reproduce these results (16). This absence of specific curriculum outlines and training protocols limits the ability to replicate and adapt these programs effectively in other settings, emphasizing the need for more comprehensive documentation of such crucial aspects in future research and development of intergenerational programs. A well-structured curriculum ensures consistency in program implementation, and aids in the systematic evaluation of its impact on both older adults and students (42). Moreover, explicit training guidelines are essential for program scalability and dissemination.



4.4 Building upon previous interventions

Apart from the adoption of general concepts of pen pals, letter writing, and phone calls, there appeared to be no intentional building upon previous interventions done in the United States, nor regard to intergenerational programs that may be occurring in the commercial industry for collaboration or desired insight. The lack of such connections among intergenerational programs, social isolation, and loneliness, reveal a gap in literature. Additionally, this supports the need for research to focus more on the experiences of the older adult and describe what the intervention’s methods and strategies used to decrease social isolation and/or loneliness for the older adult. Research should investigate and include post-intervention follow-up information that show long-term effects of participation. For example, the Intergenerational Getting AHeAD program shared that older adult residents participated in year-to-year as a way of interacting with younger adults (19). Having data to draw from across the years from participating in the program, would be useful with understanding how these issues can be addressed and if at all the program is effective. It is worth noting that this diversity in interaction methods can be partially attributed to the unique circumstances of studies conducted during the COVID-19 pandemic. Articles did not embellish on a previously established intervention, which may also explain the variety of the multiple mediums across articles.

A limitation to this scope review could be the key terms that were not used for the inclusion criteria. For example, one article aimed to evaluate social connectedness among older adults by assessing their experiences while participating in an intergenerational program (8). The term “social connectedness” is what one might aim for when addressing social isolation and loneliness among older adults. This limitation could have potentially excluded relative literature available on the topic.

Future research should also explore the efficacy of intergenerational programs in older adults living with HIV (categorized as 50 and above), a group for which social isolation and loneliness is elevated and often coupled with stigma. In the pursuit of evidence-based practice and replicability, it is imperative to provide a comprehensive understanding of the educational components and training strategies employed in these interventions.




5 Conclusion

This scoping review explores the landscape of intergenerational interventions aimed at addressing social isolation and loneliness among older adults in the United States. A total of 13 articles have been analyzed, shedding light on various approaches and outcomes of these programs.

The findings indicate that intergenerational interventions encompass a wide range of activities, from cognitive social media training to virtual discussion groups, technology mentoring, service learning, and more. While these interventions have demonstrated positive outcomes, it is essential to note that the extent to which they focus on reducing social isolation and loneliness varies. Some programs emphasize skill development, cognitive assessment, or academic goals, with social connectedness as a secondary outcome.

Demographics of both older adult and student participants vary across studies, with a predominantly older adult population aged 65 and above. Student participants often come from diverse fields of study in healthcare, such as medicine, nursing, social work, and gerontology, highlighting the multidisciplinary nature of these interventions. Several studies suggest positive impacts on reducing loneliness and increasing social engagement among older adults. Quantitative data, such as decreased loneliness scores, were reported in some cases, along with qualitative feedback supporting the positive outcomes. However, the depth of reporting on the experiences of older adults and the specific mechanisms through which these interventions address social isolation and loneliness varies across studies.

A critical gap is the lack of detailed descriptions of the curriculum and training methods used in these programs, making it challenging for researchers to replicate and adapt these interventions effectively. This absence of specific outlines and training protocols underscores the need for more comprehensive documentation in future research and development of intergenerational programs. Furthermore, there is a lack of intentional building upon previous interventions or collaboration with intergenerational programs in the commercial industry, highlighting a gap in the literature. Research should place more emphasis on older adults’ experiences and describe the methods and strategies used to address social isolation and loneliness. Long-term follow-up data could also provide valuable insights into the effectiveness of these programs. Additionally, the absence of certain specific key terms in the inclusion criteria are always considerable limitations, such as choosing to omit “social connectedness” among older adults among the key word search; However, this exclusion was purposeful to narrow the focus of the literature search to studies specifically aimed at mitigating the loneliness epidemic among older adults in the United States and preparing a generation of healthcare workers to serve this expanding demographic effectively.

Challenges and limitations identified include issues related to participant retention, scheduling conflicts, limited program duration, and a lack of standardized measures for assessing social isolation and loneliness. Furthermore, funding sources for these interventions are often not detailed, leaving questions about sustainability and scalability.

In conclusion, intergenerational interventions in the United States show promise in combating social isolation and loneliness among older adults, though there is room for improvement and standardization in program design, outcome assessment, and reporting. Future research should strive for a more comprehensive understanding of how these interventions impact the lives of older adults, with a particular focus on diverse demographics and the incorporation of standardized loneliness and social isolation measures. Additionally, exploring the long-term effects and scalability of these programs is crucial for addressing the growing concerns of social isolation and loneliness in aging populations.
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Introduction: The population of older adults is growing disproportionately, constituting 13% of the global population in 2022, and is expected to double by 2050. One of public health’s priorities is healthy aging, the maintenance of functional ability aligned with well-being. As many as 50% of older adults report poor sleep quality, leading to an increased risk of morbidity and mortality. The quality and quantity of social relationships may broadly benefit sleep in older adults. However, the concept of socially-supported sleep is underdeveloped as a basis for intervention.

Methods: Existing literature was searched without time restriction in PubMed, CINAHL, PsycINFO, and Scopus ending in August 2022. Thematic analysis was used to determine the defining attributes, antecedents, and consequences of socially-supported sleep guided by Rodgers’ evolutionary concept analysis.

Results: Twenty-nine articles written in English, peer-reviewed, and examined social support and sleep in participants aged ≥50 were included. The defining attributes reflect dimensions of sleep quality. The antecedents are safe and secure, belonging and connection, and warmth and comfort. The consequences of socially-supported sleep include improved regulatory capabilities, physical and emotional well-being, and quality of life.

Conclusion: Socially-supported sleep has the potential to inform interventions that promote sleep in older adults. Ongoing research is needed to address the antecedents and mechanisms through which socially-supported sleep may promote sleep quality for healthy aging.
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 social connection; healthy aging; sleep; Rodgers; concept analysis


1 Introduction

The population of older adults worldwide is growing disproportionately and is expected to nearly double from 12 to 22% by 2050 (1). One of public health’s priorities is healthy aging, the maintenance of functional ability aligned with well-being (2). Functional ability refers to what is valued by older people and the extent to which they are able to function aligned with values; to pursue valued objectives with dignity. For example, older adults value meeting their basic needs, to learn and make decisions, be mobile, make and maintain meaningful connections with others, and contribute to society (3). The interaction between an individual’s environment and intrinsic capacity, which encompasses emotional, physiological, and behavioral regulatory capabilities, determines their functional ability (4).

Sleep is essential to intrinsic capacity for healthy aging, as it provides a restorative process central to maintaining regulatory capabilities and well-being (5, 6). While sleep disturbances are greater in pathological aging, healthy older adults also experience characteristic changes in the structure and quality of sleep (7). As many as 50% of older adults report impaired quality and quantity of sleep (8), characterized as lowered sleep efficiency, diminished sleep quality and amount of total sleep time, and increased sleep fragmentation and diurnal sleepiness (7).

Sleep is essential for health; insufficient sleep and untreated sleep disorders are harmful for health and well-being (9). Increasing the proportion of adults who get sufficient sleep is a priority of Healthy People 2030, with the goal of improved health, well-being, and quality of life (10). Impaired quality and quantity of sleep is associated with elevated morbidity and mortality (11). Sleep disturbances (i.e., poor sleep efficiency, diminished total sleep time, and increased sleep latency) are associated with increased risks of mortality even after controlling for covariates (12, 13). More than 80% of older adults reporting sleep disturbance have one or more major mental or physical disorder (14). For example, impaired sleep quality is associated with increased systemic inflammation (15), cardiovascular diseases (16, 17), depression and anxiety (18), cognitive impairment (7, 19–21), fall risk (22), and decline in quality of life (23). Lastly, the economic costs associated with sleep disturbances and/or sleep disorders are substantial. One study indicated that the overall costs of sleep disorders in the year of 2019–2020 was $35.4 billion (24), and the data may represent similar trends in other developed countries. Thus, there is an urgent need for attention to sleep health in research and clinical practice, as well as innovative approaches to mitigate sleep disturbance in older adults aligned with healthy aging.

A body of research provides support for the role of social relationships in healthy aging (25–27). Social support has been broadly understood as an individual’s experience of being loved, cared for, valued, and respected within a social network of reciprocal commitments (28). This perspective acknowledges the older person in purposeful interaction with their environment, both providing and receiving predictable connection, care, and comfort (29). Holt-Lunstad (30) clarifies social support as a functional indicator of social connection, marking the actual or perceived availability of tangible support, informational support, emotional support, and belonging support.

A recent review of 23 meta-analyses examining social support and health outcomes found a robust effect of social support on health and longevity, with the strength of association equivalent to that of risk factors such as smoking or obesity (29). In the context of healthy aging, access to social support is associated with greater engagement in preventive health behaviors (31), greater resilience (32), lower inflammation (26), and less cognitive decline (33). Research examining sleep and social relationships provides support for associations between the quality and presence of social relationships and sleep across the lifespan. According to a systematic review, high quality, mutually supportive relationships are associated with better quality sleep both in the moment and over time, while low quality, distressing relationships are associated with poorer sleep (34). Greater social support is significantly related to improved sleep outcomes across types of social support (35), decreased effects of rumination on sleep quality (36), and lowered risk of poor sleep quality and short sleep duration (37). In contrast, chronic exposure to negative support and decline in social relationship quality is related to poorer sleep quality (38).

There has been increasing research regarding the role of social support in promoting sleep quality in adults (34, 35, 39, 40), and the development of interventions leveraging social support to promote healthy aging (27, 40). However, there remains a lack of conceptual clarity or shared understanding of socially-supported sleep in the context of healthy aging. Given the aging population, clarification and development of the concept of socially-supported sleep in older adults will advance understanding of a potentially modifiable factor which may be targeted to facilitate healthy aging.

The aim of this manuscript is to present a concept analysis of socially-supported sleep in older adults in the context of healthy aging using an evolutionary perspective (41). The objective of the concept analysis was to introduce a definition that could be of use in research and clinical practice. Concept analysis is a systematic process used to inform a precise definition and foster a shared understanding of a concept of interest (41). Concept analysis of socially-supported sleep in older adults provides an important preliminary step in programmatic research, addressing conceptual clarity of socially-supported sleep, an important and developing concept. The evolutionary method was chosen as its analytic philosophical base is grounded in dynamism; concepts are not viewed as static; rather, they are viewed as abstractions that change with time and varied situations (42, 43). This concept analysis will: (a) describe the evolution of socially-supported sleep, (b) analyze the defining attributes, antecedents, and consequences, (c) define the concept of socially-supported sleep, and (d) characterize opportunities for development of the concept, providing a step toward evaluating relevance in older adults and advancing meaningful public health research in this area.



2 Methods and materials


2.1 Rodgers’ evolutionary method

Concept analysis provides an approach to analyze, define, develop, and evaluate concepts of use to public health research and practice (44, 45). Rodgers’ evolutionary method provides a reliable and relevant approach to developing public health knowledge by applying inductive analysis of relevant literature (44). An evolutionary approach to concept analysis includes core processes, which are nonlinear and iterative in nature (46): (a) choice of concept for analysis and context, and collection of data for analysis, (b) core analysis in which antecedents, attributes, consequences, and definition are identified, and (c) opportunities for development of the concept, its meaning, and its potential to advance public health knowledge (45, 47). Socially-supported sleep was chosen for analysis due to its significance in serving a purposeful goal in the context of healthy aging. Aligned with the evolutionary approach, data characterizing the attributes, references, antecedents, consequences, and definition of socially-supported sleep were derived (43). The attributes of a concept, or cluster of characteristics, make it possible to identify phenomena that are categorized under the concept. Antecedents are those phenomena leading up to the concept and can also be described as preceding events, conditions, or causes. The consequences refer to factors that are results of the concept. Opportunities for development of socially-supported sleep provide the basis for future research.



2.2 Search strategy

An integrative review of the relevant literature was conducted to inform the concept analysis in the context of healthy aging. The English-language literature was searched without time restriction, using combinations of “social support” AND “sleep quality” OR “sleep duration,” OR “sleep disturbance,” AND “aged” OR “older adult” in PubMed. Specifically, MeSH terms “social support,” “aged,” and “sleep duration” were used in PubMed. Similar keywords and combinations were then used to search for articles in CINAHL, PsycINFO, and Scopus ending on August 23rd, 2022. All publication types were accepted, except for abstracts, dissertations, and protocols. Articles were excluded for the following reasons: (a) the population of the study not 50 + older adults; (b) the article being duplicative of another article; (c) socially-supported sleep not the primary focus of the article; (d) the article not being peer-reviewed.



2.3 Data analysis

A historical timeline of the concept of socially-supported sleep was developed to address the evolution of the concept. Data from the articles were abstracted and organized using thematic analysis to determine the antecedents, defining attributes, and consequences of socially-supported sleep, and inform the concept definition. During first level analysis, investigators independently reviewed the articles to better understand the data in context and identify patterns repeated throughout the articles (44). During second level analysis, the data were coded across studies, using constant comparison to group conceptually similar codes and allow main themes to emerge from the data (44). Through analysis, investigators achieved consensus regarding antecedents, attributes, and consequences. Further, the analysis process informed opportunities for development of socially-supported sleep, contributing to the clarification of a concept significant in the context of healthy aging.




3 Results


3.1 Study characteristics and evolution of socially-supported sleep

A total of 345 articles were generated, 42 relevant articles received full-text screening, and 23 full-text articles meeting the criteria were selected. A manual search was conducted, resulting in six additional articles. Thus, a total of 29 articles examining social support and sleep in participants aged ≥50 were included (Figure 1). The studies were published between 1996 and 2022. Most of the studies used cross-sectional design; a few also used longitudinal design. Sample size range from 74 to 8,456. Participant characteristics are shown in Table 1.

[image: Figure 1]

FIGURE 1
 PRISMA flowchart of the selection process of included studies.




TABLE 1 Participant characteristics in each study.
[image: Table1]

A review of the evolution of socially-supported sleep is necessary to understand the conceptual basis and temporal variations of the concept (43). The concept of social support in the context of health and illness has been examined across a myriad of disciplines (29, 48, 49). Among the earliest contribution to this literature was (50), finding that a lack of social connection was related to higher suicide rates. The literature on the role of social support in physical and mental health was advanced by theories of human needs and motivations (51) and attachment theory (52). From the perspective of attachment theory (52), attachment figures provide emotional security through contact and reassurance, functioning as a safety signal. Further conceptual development of social support in the context of health and mortality addressed social support as a protective factor that buffers the individual from the physiological and psychological consequences of exposure to life stress (28, 53). Berkman and Syme were among the first to examine all-cause mortality and social relationships in a longitudinal study (54). Findings provided empirical support for the relationship between social and community ties and mortality independent of initial health status and lifestyle risk factors. Following a period of exponential growth in research characterizing social support and health, conceptual frameworks were developed to more clearly define and operationalize the structural, functional, and quality dimensions of social support (29). Holt-Lunstad (30) called for a multifactorial conceptualization, with social connection providing an umbrella term that encompasses the structure, function, and quality of social relationships. Structural dimensions refer to the characteristics of the social network around the individual, such as number of relationships and social integration. Functional dimensions refer to the characteristics of the support provided by social networks, such as perceived and received support. Quality dimensions acknowledge positive and negative affective qualities of social connection, such as satisfaction (25, 30, 55). A recent meta-analysis examining the relationship between social support and sleep found that perceived social support was significantly correlated with favorable sleep outcomes across age groups (35). However, there is limited conceptual understanding of socially-supported sleep, especially in older adults.



3.2 Concept attributes

Concept attributes are critical characteristics of a concept that elucidate the meaning of the concept and make it possible to identify situations that are categorized under the concept (41, 43). The defining attributes of socially-supported sleep derived from the studies reviewed include subjective and objective attributes, including sleep quality, sleep duration, sleep onset latency, wake after sleep onset, sleep disturbance, and daytime dysfunction (Table 2).



TABLE 2 Literature support for antecedents, attributes, and consequences of socially-supported sleep in older adults aged 50 and older.
[image: Table2]

The majority of the studies reviewed measured subjective and objective attributes using self-report Likert scales, including study developed measures (37, 56–64), Pittsburgh Sleep Quality Index (PSQI) (38, 65–77), one item extracted from the Center for Epidemiological Studies Depression (CES-D) scale (78), Patient-Reported Outcomes Information System (PROMIS) Sleep Disturbance Measure-Short Form version 2.1. (36), Nottingham Health Profile (79), Athens Insomnia Scale (AIS) (80), Insomnia Severity Index (81), and the Pittsburgh Sleep Diary (PghSD) (72). Several studies used objective sleep measure, including wrist actigraphy (72) and NightCap Sleep recordings (66).


3.2.1 Sleep quality

Among the studies reviewed, sleep quality was operationalized in terms of sleep problems and/or disorders as well as the level of distress experienced by sleep problems and/or disorders. Significant associations were reported between social support and sleep quality, such that older adults who report higher levels of social support experience less sleep problems and/or disorders (36–38, 56, 59, 64, 66–70, 73–77, 79–82). Research examining the links between positive and negative network ties and sleep quality found that supportive ties were positively related to sleep quality, whereas aversive ties predicted worse sleep quality (68). Similarly, a persistent break with a close tie was a predictor for trouble falling asleep and staying asleep among older adults (58). Child and colleagues (58) examined the effect of change in personal network support on sleep quality at three time-points over the course of 3 years. Change in network support was associated with difficulty staying asleep, but not falling asleep. Longitudinal findings supported that baseline positive support (age 53) and increase in positive support from the closest person over the span of 15 years (53–68) were associated with better sleep quality at age 68, while sleep quality was poorer for those who experienced declining positive support or increasing negative support (38). Further, participants who nominated their spouses or partners as closest person had better sleep quality compared to those who nominated another person (38). Participants who kept their closest person as their spouse or partner at both the age 53 and 68 had better sleep quality compared to those who had spouse/partners at the age of 53 but not at 68 (38). Older adults with support from friends were less likely to report inadequate sleep. In a natural experiment examining the unique impact of disaster damage on sleep problems, Li and colleagues (70) reported both pre-disaster instrumental and emotional social support protected older adults aged 60 and above from poor sleep quality.



3.2.2 Sleep duration

Among community-dwelling older adults, lower perceived support from friends was associated with poor sleep duration (65), while perceived instrumental support was associated with a decreased risk of short sleep duration (< 5 h/night) (70). Similarly, perception of intermediate and high social support from partners and high social support from family members and friends was found to be protective from short sleep duration ([image: image] 6 h/night) after covariate adjustments (37). Compared to older adults with high perceived network support, those with lower support experienced a reduction in sleep duration over time. Those with worse network support were at high risk of sleeping < 6 h/night (60). Yang and colleagues (63) found that generalized trust had a protective effect on insufficient sleep; older adults feeling people around them were untrustworthy showed greater odds of short sleep duration (< 7 h/night). In addition, reduced risk of long sleep duration (> 9 h/night) was found in older adults with high level of informal/formal social participation (63). Specifically, female older adults with no emotional support or social participation were vulnerable to higher risk of short and long sleep duration (63).



3.2.3 Sleep onset latency

Increased perceived social support quality was significantly associated with diminished sleep latency in older adults in the Frailty in Brazilian older adult Individuals (the FIBRA Study) (79). Positive support received from the closest person at the age of 68 protected participants with longer sleep onset latency by 7% (38). A higher level of social support was associated with shorter diary-assessed sleep latencies among older adults with insomnia compared to healthy controls (72).



3.2.4 Sleep disturbance

The relationship between interpersonal relationships outside of the household and sleep disturbance as restless sleep was examined at three time-points over the course of 6 years among older adults enrolled in the Panel on Health and Aging of Singaporean older adult (PHASE) (78). Findings confirmed reciprocal associations between weak social networks and restless sleep; associations were mediated by depressed mood (78). Worse baseline social support was associated with increased risk of early awakening and difficulty getting back to sleep in a cohort of 1,444 Spanish participants followed between 2012 and 2015 (60). The relationship between perceived social support measured as affection, emotional/informational support, tangible support, and positive interaction and sleep disturbance was examined in 480 men and women with knee pain enrolled in the Observational Arthritis Study in Seniors (OASIS) (62). It was hypothesized that higher perceived social support was associated with lower sleep disturbance; however, the association did not survive multivariate analysis when factoring other predictors of sleep disturbance (62). In a cohort of community-dwelling Japanese participants, those with strong perceived support from their spouse and family had a significantly lower adjusted odds ratio of sleep disturbance (69). In community-dwelling older adults with dementia, greater social support and having a partner were significantly associated with decreased sleep disturbance (59).



3.2.5 Wake after sleep onset & daytime dysfunction

Higher levels of perceived social support, measured as the availability of emotional, belonging, self-esteem, and tangible support were associated with shorter actigraphy-measured wake after sleep onset in both older adults diagnosed with insomnia and healthy controls (72). Among older benzodiazepine users, Proulx-Tremblay and colleagues (71) found a significant relationship between diurnal dysfunction related to quality of sleep and overall satisfaction with social support; the less satisfaction with social support received the greater the reported diurnal dysfunction (daytime sleepiness) related to poor sleep quality.




3.3 Antecedents

Antecedents are precursors, events, or conditions that take place prior to socially-supported sleep and provide the contextual basis for the concept (43). Safe and secure, belonging and connection, and warmth and comfort were identified as the antecedents to socially-supported sleep in the concept analysis (Table 2).


3.3.1 Safe and secure

Supportive, close relationships are linked to sleep quality as such relationships provide a safe context in which sleeping individuals are protected by close others. Close relationships may foster sleep quality by providing a sense of safety, security, and protection (37, 38, 56, 59, 63, 65, 79, 80). Older adults with low levels of trust in others were less likely to experience a sense of safety, leaving them vulnerable to poor quality sleep and short sleep duration (63). Bazargan (56) found that older adults with lower perceived emotional support as empathy, care, and trust, reported a higher level of sleeping problems (i.e., initiating and maintaining sleep). Similarly, lacking a trustworthy relationship with children, neighbors or friends was significantly associated with a higher likelihood of severe insomnia (80). da Costa and colleges (79) reported that having the perception that there was someone to protect you from social isolation and loneliness may be translated into a situation that provides comfort to older adults. In the context of sleeping, social support from the closest person acted upon the emotional regulation of the participants, down-regulated “watchfulness” and thus improved sleep quality (38).



3.3.2 Belonging and connection

Social support may influence sleep quality by providing a sense of connection and belonging (37, 58, 63, 77–80). Social support which provided a sense of belonging and connection was shown to have a protective effect on long sleep duration in rural older adults (63). Network insufficiency, particularly the desire for practical support, is predictive of both higher odds of troubled sleep and greater severity of troubled sleep (58). Older adults who felt that they would not be provided with spiritual or financial support during difficulty reported more severe insomnia (80). Social support can improve sleep quality through enabling a feeling of belonging and connection and protect older adults from negative emotions and social isolation (77, 79). Similarly, intermediate, and high-level social support from spouse/partner and family members provided a sense of belonging and connection that protected against social isolation and buffered the effect of psychological stress on sleep, leading to lower risks of sleep complaints and short sleep duration (37).



3.3.3 Warmth and comfort

Among the studies reviewed, warmth refers to emotional warmth in comforting, trusting, and satisfying relationships with those who provide support, particularly the significant other or the closest individual (36–38, 58, 69). Those with weak social support from spouses or family members were at a higher risk of sleep disturbances compared with those with strong social support (69). Having intermediate and high-level support from the spouse/partner or family provided the opportunity to detach from stressful situations, protecting older adults from sleep complaints and short sleep duration (37). Being partnered or married was protective against the deleterious effects of stress on the severity of troubled sleep and prevented worse sleep quality in the presence of a negative event (58). In community-dwelling, partnered older adults, enduring, warm, and comforting support from spouses or partners significantly buffered the effects of rumination on sleep quality (36). On the contrary, support from family and/or friends did not significantly protect older adults from poor sleep quality due to rumination (36).




3.4 Consequences

Consequences are the results or the outcomes of socially-supported sleep. Among the studies reviewed, socially-supported sleep is proposed as a protective resource for healthy aging, with proposed consequences of improved regulatory capabilities, physical and emotional well-being, and quality of life (Table 2).


3.4.1 Regulatory capabilities

Socially-supported sleep may contribute to regulatory capabilities in older adults. Among the studies reviewed, being safe and secure in the context of sleep was linked to down-regulation of vigilance and improved physiological and emotion regulation (38, 59, 65). Higher levels of support may reduce the negative physical and emotional consequences associated with social anxiety and stress by attenuating the effects of stressors (37, 58, 65, 69, 79, 80). The perception of the spouse as an understanding confidant with whom one can share their worries may lower arousal and facilitate restful sleep (36). In a study of women aged 61 to 90, Friedman (66) found that participants who reported poorer sleep efficiency had higher levels of the inflammatory biomarker Interleukin-6 (IL-6); however, social support buffered the relationship between poor sleep and inflammation. In a cohort of the older Singaporeans, those with supportive social relationships measured as marital status, size of network, frequency of contact, and perceived closeness with relatives and friends outside the household, were less likely to experience cognitive decline from extreme sleep duration (57).



3.4.2 Physical and emotional well-being

Socially-supported sleep may contribute to physical and emotional well-being in older adults. Social support and sleep quality are essential to adaptation and well-being in older adulthood (73). Poor sleep quality has a detrimental effect on both physical and emotional well-being; however, perceived social support may mitigate the detrimental effects of poor sleep quality on physical and emotional well-being in older adults (76). High, stable levels of support from the spouse were found to attenuate the negative effects of rumination on sleep quality, reducing chronic stress and promoting emotional well-being (36). Socially isolated older adults were more likely to report poor physical and psychological well-being compared to supported counterparts, which increased the risk of sleep difficulty (64). In a nationally representative longitudinal survey of community-dwelling older adults, Cheng, Malhotra, and Chan (78) found that weak social networks and restless sleep reciprocally influence each other through depressed mood. Indeed, lack of social support and lower levels of physical and emotional well-being may both predict and serve as an outcome of poor sleep quality (56, 68, 69, 74).



3.4.3 Quality of life

Socially-supported sleep may contribute to increased quality of life among older adults. Cultivating social networks may benefit sleep and quality of life in older adults (78). Sleep problems and negative changes in sleep patterns can have a harmful influence on quality of life. Older adults with higher levels of social support may have more psychological resources and engage these resources more effectively despite adversity, thereby improving quality of life (76). Compared with older adults reporting good sleep quality, those experiencing inadequate sleep were more likely to report lower perceived support, family involvement, self-related health, and hope (65). Continuous poor sleep quality may lead to a deterioration in psychological health, leading older adults to withdraw from their social contacts, with diminished quality of life (73). The risk of sleep difficulty might be especially pronounced for older adults who are socially isolated and suffering from multiple chronic conditions; isolation from social ties may negatively impact the sense of mattering and belonging central to quality of life (64).




3.5 Related concepts and definition

Concepts related to socially-supported sleep identified in this analysis were social well-being, social engagement, and social frailty. While related concepts may also serve as protective social resources for healthy aging, each has distinct attributes. Social well-being refers to the appraisal of social expectations of the self and society and one’s circumstances and functioning in society (83). Social well-being reflects the ability to navigate society, and the extent to which they experience societal belonging, whereas socially-supported sleep underscores quality relationships with close individuals. Social engagement emphasizes community-based activities and interpersonal interactions based on resource sharing (84). Social engagement reflects types of social groups and the frequency of engaging with social groups, rather than close relationships. Social frailty is understood in terms of social vulnerability in terms of social resources, social behaviors, and social activities (85). Social frailty provides a comprehensive view of social conditions, rather than addressing a single aspect, such as social support in close relationships.

Socially-supported sleep has evolved from the conceptual basis of social support; relevant studies informed the attributes, antecedents, consequences, and definition of socially-supported sleep in older adults. The concept of socially-supported sleep reflects the process of safe and secure, belonging and connection, and warmth and comfort, manifested in dimensions of improved sleep quality, and resulting in enhanced regulatory capabilities, physical and emotional well-being, and quality of life in older adults aged 50 and older (Figure 2).
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FIGURE 2
 Conceptual model of socially-supported sleep in older adults aged 50 and above.





4 Discussion


4.1 Theoretical and clinical implications

Older adults are at high risk for poor sleep quality and associated risk for chronic illness and functional decline. While knowledge about the role of social support in sleep quality is growing (35), with calls for interventions to leverage social support to promote healthy aging (27), there remains a paucity of knowledge regarding ways to promote social support for sleep in older adults. Socially-supported sleep, a concept whose defining characteristics include promoting improved sleep quality by cultivating safe and secure, belonging and connection, and warmth and comfort may help to address this gap in the literature.

While social support as a concept relevant to older people and public health has evolved over decades, the development of socially-supported sleep remains at the conceptual stage. Addressing the conceptual clarity of socially-supported sleep provides an important step toward empirical testing in older adults and meaningful public health research. The evolutionary method provides for concept analysis that promotes public health science and fosters conceptually sound research to improve clinical care (47, 86). In its current state of development, socially-supported sleep has the potential to inform subsequent research and theory development that build on and extend the concept. Further development and refinement of socially-supported sleep may identify innovative and effective interventions to augment quality sleep in older adults.

The focus of socially-supported sleep antecedents of safe and secure, belonging and connection, and warmth and comfort may serve a key role in promoting healthy aging. Social support is essential for human survival, as it is central to the mutual exchange of protection, care, and resources (29, 49, 87). Future research may benefit from linking socially-supported sleep to emergent mechanistic understandings of the social support effect on health and disease processes, which are linked to activation and inhibition of the autonomic nervous system via danger and safety signals (29). Safety signals are found primarily in close others as sources of predictability, protection, comfort, soothing and connection (88). Safety signals and experiences of safe and secure serve emotional and physiological regulatory functions across the lifespan (88, 89). Research is needed to advance knowledge regarding these mechanisms as a basis for intervention.

The literature reviewed for this analysis has implications for future research and development within older people public health. While socially-supported sleep attributes, antecedents, and consequences among older adults add conceptual clarity, gaps in this literature include: (a) primarily cross-sectional research; (b) variable measures of sleep quality and duration; (c) limited use of objective measures of sleep, such as actigraphy and polysomnography; (d) limited specification of psychological and physiological mechanisms of action linking social support and sleep quality; and (e) lack of specificity in linking dimensions of support to specific sleep characteristics. The integrative review may have been limited by the keywords characterizing social support used in the study screening process. Future research expanding keywords to address the specific dimensions of social connection (structural, functional, or quality) relevant to dimensions of sleep quality will be essential.




5 Conclusion

Poor sleep quality is prevalent in older adults. Findings from this study provide a theoretical clarification of socially-supported sleep in older adults, which may raise awareness of sleep disturbances and the importance of assessing social support in the aging population. This concept analysis provides an important preliminary step in addressing conceptual clarity of socially-supported sleep in the context of healthy aging, advancing a continuous process of development and scientific progress. Rodgers’ evolutionary method was used to investigate the concept of socially-supported sleep, as its philosophical foundation emphasizes the dynamic nature and contextual dependence of concepts. Analyzing the evolution of socially-supported sleep in older adults and its attributes, antecedents, consequences, and definition clarifies the concept. Socially-supported sleep is a concept relevant in older adulthood; continued development of socially-supported sleep within older adult care may provide a foundation for research and practice promoting healthy aging.
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In 2019, a community collaborative of nearly 30 health care, social service, philanthropic, and government organizations came together to construct a community-wide plan to reduce older adult isolation in Lackawanna County, Pennsylvania. Although such collaborations have been pursued before, the current one has exceeded expectations, launched a promising pilot, and formed exciting ripple effects throughout the region's aging services landscape. Among the implementation strategies informing the initiative are the use of an interorganizational shared screening tool to identify isolation risk, a team of older adult peer navigators to provide one-on-one assistance and foster connections for those who are isolated, and a major public awareness campaign to educate residents on the negative health impacts of isolation and reduce the stigma felt by many living socially disconnected lives. This article will summarize the methodological process used in developing a cohesive, multi-sector collective impact coalition, as well as examine the limitations and future directions for this initiative.
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1 Introduction

Social disconnection encompasses both social isolation, defined as an objective lack of social contact with others for extended and measurable periods of time, and loneliness, defined as the subjective experience of social isolation or the personalized and emotional sense of being socially isolated not measured necessarily by the extended passage of time separated from others (1–3). Both social isolation and loneliness present significant public health issues, exacerbated among older adults through biological aging, which is not conducive to maintaining typical social relationships (4). Aging individuals often experience relationship losses, health issues, functional decline, and sensory impairments—factors that can contribute to a lack of social connection (3).

The results of a rigorous meta-analysis study on social isolation and loneliness by the National Academies of Sciences, Engineering, and Medicine in 2018 found that 24% of older adults living independently in communities were considered socially isolated (5). The research also uncovered serious health impacts: social isolation has been associated with an increased risk of mortality, 50% increased risk of developing dementia, 29% increased risk of coronary artery disease, and 32% increased risk of stroke (5). Furthermore, social isolation results in cost to the United States economy estimated at $406 billion annually, and $6.7 billion in additional Medicare spending each year (4). The effects of social isolation are pervasive, impacting the health care system, social services, and the community-at-large.

The Older Adult Social Isolation Collaborative of Lackawanna County (“Collaborative”) aims to mitigate social isolation within older adults living in Lackawanna County utilizing a collective impact model. The purpose of this article is to document the methodological process used for developing and implementing this collective impact model and lay the groundwork for other communities endeavoring to address social isolation collectively.



2 Background and rationale


2.1 Social isolation

In 2023, the United States Surgeon General, Vivek H. Murthy, released an advisory called “Our Epidemic of Loneliness and Social Isolation,” highlighting some of the impacts of the public health crisis created by lack of social connection (6). This report noted that older adults have been found to have the highest rates of social isolation (6). Addressing older adult isolation in the rural setting is particularly key because while the proportion of individuals 65 years of age and older is increasing throughout the United States, it is increasing more rapidly in rural compared to urban areas (7). A 2019 United States Census Bureau report found that 17.5% of rural populations were aged 65+, compared to 13.8% of urban populations (8). Older adults living in rural communities face a unique risk of social isolation, due to challenges presented by accessibility barriers such as limited transportation, undeveloped infrastructure, and limited available technology (9).



2.2 Collective impact model

To address older adult isolation in Lackawanna County, the Collaborative utilized a collective impact model. Collective impact occurs when a group of multi-sectoral stakeholders commit to a common agenda to solve a specific social problem (10). Collective impact models are distinctly different from traditional networks or collaborations in that they involve a centralized infrastructure, dedicated staff, and a structured process that facilitates a common agenda, shared measurement, open communication, and mutually reinforcing activities among the participants (10). The value of this approach lies in the idea that complex social problems require engagement from an array of players from various sectors, including those outside the non-profit realm (10). The use of such a model to address older adult isolation is reinforced by an integrative literature review published in 2021 examining various approaches to enhance social connections at individual and community levels (11). The authors of the review ultimately suggested a comprehensive strategic initiative to be implemented by a collaborative network of community stakeholders, public policymakers, public and private organizations, and the healthcare sector (11). The present case offers a methodological protocol for how such a model can be achieved.




3 Context


3.1 Lackawanna County

The target population for this initiative is older adults in Lackawanna County, which is a primarily rural county in Pennsylvania. Lackawanna County has a population of 215,615, 20.6% of which consists of individuals 65 years of age and older (12). This is significantly higher than the national average of 17.3% (12). According to an unpublished report on older adult isolation commissioned by Moses Taylor Foundation and produced by The Institute (a local, nonprofit data analysis, research, and consulting organization) when compared to national statistics, Lackawanna County has a higher incidence of nearly all the American Association of Retired Persons (AARP) risk factors for older adult isolation: living alone, having an income below the poverty threshold, being single, and being disabled (13).

In addition to the risk factors defined by AARP, previous scholarship also suggests that opportunities for social engagement decline as health status declines, whether physical or mental (5, 14). The same report from The Institute (privately obtained) found that nearly 28% of adults in Northeastern Pennsylvania age 65 and older reported limited activity due to physical, mental, or emotional problems, indicating significant barriers to maintaining social connections with their informal support networks of family, friends, and neighbors (13). These data, however, merely indicate the prevalence of risk factors for isolation, rather than constituting a direct measure of isolation itself, thus illustrating the difficulty in determining the full extent of isolation within the community. Despite these challenges in direct measurement, the disproportionately large population of older adults in Lackawanna County, combined with the high levels of known risk factors, suggest a need for both targeted and concerted action.

Another important contextual feature is that a significant portion of Lackawanna County is rural, save for the more urban hub of its largest city, Scranton (15). Rural communities have been well-documented as having increased barriers to social connection, such as fewer transportation options and lower walkability ratings, higher poverty levels, decreased access to broadband, and limited health care resources (9).

In addition to substantial rurality, there is significant diversity in some areas of the County, partially because the area serves as a refugee resettlement location (16). For example, in the Scranton School District, there are students who have immigrated from more than 24 different countries (17). Outlying portions of the County tend to evidence less diversity. The overall racial/ethnic make-up is: 81.2% white (not Hispanic or Latino); 10% Hispanic or Latino, 5.1% Black or African American, 3.4% Asian, 2% two or more races, 0.4% American Indian and Alaska Native, and 0.1% Native Hawaiian and Other Pacific Islander (12). Recognizing the diversity in the population is imperative, as the Collaborative aims to serve older adults in need of increased opportunities for social connection in culturally appropriate ways.



3.2 The Collaborative

The combination of research related to the severe health impacts of isolation and high levels of local risk factors spurred Moses Taylor Foundation (“Foundation”), a regional health conversion foundation located in Scranton, Pennsylvania, to launch a strategic initiative focused on reducing the negative impact of social isolation on the community's older adults. The groundwork began in 2018, with the Foundation gathering community-wide input on how to address this issue.

Lackawanna County service providers identified numerous existing community programs that older adults could take advantage of to reduce their risk of becoming socially isolated, such as friendly visiting services, specialized exercise programs, and volunteer placement services. However, partners also identified a significant gap in terms of effectively identifying, and subsequently connecting, individuals with those services and programs. In this way, the local aging services system was fragmented, frequently siloed, and in need of stronger collaboration models to best serve the population in need.

A needs assessment conducted by The Institute in 2018 for the Lackawanna County Area Agency (unpublished) on Aging confirmed the disjointed nature of service connection; the older adults surveyed identified lack of information as a key barrier to obtaining needed assistance (18). Informational scarcity is a known key factor in predicting approachability of community services to older residents, as well as a program's level of transparency to the public, the extent of their outreach efforts, and their use of effective screening protocols (9, 19).

With this context in mind, Moses Taylor Foundation designed a Request for Proposals (RFP) that sought a collaborative of health and social services providers to work together on first a planning grant, then a pilot grant for an intervention to address older adult isolation in Lackawanna County.

In 2019, the grant was awarded to the lead organization, United Way of Lackawanna, Wayne & Pike (“United Way”), which is seen as a “neutral” organization within the community, eliminating questions of project ownership and allowing a variety of community partners to jointly buy-in to the initiative. The result was a multi-sector group of nearly 30 health care, social service, philanthropic, and government organizations, each with “skin in the game” but none owning the initiative itself.




4 Programmatic elements


4.1 Current initiative

Upon receiving funding in late 2019, the Collaborative began structuring its approach to addressing older adult isolation utilizing a collective impact model. They had already identified the United Way as their lead organization, but they also hired a national expert to keep them abreast of the latest research around effective interventions to reduce older adult isolation. At the group's monthly full group meetings, and through smaller working committees, they decided on utilization of a tool for common measurement, the Upstream Social Isolation Risk Screener [U-SIRS; (20)], as well as other key programmatic elements (i.e., older adult navigators and awareness campaign).

When the group transitioned from planning to pilot implementation in 2021, the United Way also hired a dedicated program manager for the Collaborative, which was key to ensuring the group had the facilitative staffing capacity to achieve its common goal. Another component formative to the Collaborative's communication was participation in Reframing Aging training (21) to create a shared and consistent language when conversing about older adult issues, while also being cognizant of avoiding any undercurrents of ageist communication. Figure 1 illustrates further how these key collaborative elements have been informed by the collective impact model as defined by Kania and Kramer (10).


[image: Figure 1]
FIGURE 1
 The Collaborative's organizational elements informed by collective impact (10).


With its structure in place, the Collaborative was able to design and begin implementing a three-year pilot (2022-2024) that has three primary programmatic components: Screening, Navigation, and Awareness (Figure 2).


[image: Figure 2]
FIGURE 2
 Programmatic elements of the Collaborative's isolation intervention.


Specifically, a variety of referral sources throughout the community (beginning with health and social service entities) have been engaged to screen older adult patients and clients for loneliness and isolation. Those that are flagged during these screenings are referred to the United Way, where a team of volunteer older adult navigators have been trained to work one-on-one with them to overcome individual barriers to social connection. The third component, Awareness, reinforces the first two components through an ongoing public awareness campaign to reduce stigma and educate the larger community. All components center around formalized protocols adhered to by multiple organizations spanning several sectors in the community and were developed with influence from the theoretical models described in Table 1.


TABLE 1 Evidence-based contributions to the programmatic elements of the Collaborative's isolation intervention (22–25).
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4.2 Activities undertaken

During its 6-month planning phase, the Collaborative developed three subcommittees, one for each of the primary program components. Each subcommittee was tasked with gathering information and making recommendations to the full group for the design of its respective component.

The subcommittee focused on Screening began by researching existing loneliness and isolation screening tools with help from The Institute. U-SIRS was ultimately chosen as the central assessment tool to be used by the navigators.

U-SIRS was developed by Smith and Barrett at Texas A&M University and has been standardized and validated (20). It is a 13-item assessment that measures social isolation risk among community-dwelling older adults and subsequently recommends needed services and programs (20). The primary reason the Collaborative chose U-SIRS was because the suggestion of unmet service needs provides a useful starting point for the navigators to begin their intervention.

Although the Collaborative decided to use U-SIRS as its central screening tool, the Screening subcommittee learned during the process of its work that several health and social service organizations in the community were already required to administer other social isolation and loneliness screenings by their own governing bodies. Recognizing that convincing all entities to change their screening protocols would be a long, and likely unsuccessful, battle, the Collaborative instead decided to implement a two-tiered screening process. Now, any organization in the community can use the screening of their choice to identify older adults at risk for loneliness or social isolation. These individuals are then all referred to the United Way, where the navigators administer U-SIRS as a shared measurement. Three months after the initial intervention by the navigators, U-SIRS is once again administered to measure any changes in isolation risk.

The Navigation subcommittee determined that a team of trained older adult volunteer navigators would administer the intervention, which would consist of individualized phone-based guidance and support to overcome barriers to social connection. The United Way was influential in determining that the navigators could be highly trained volunteers, rather than paid staff. The organization used a similar model successfully to administer its Medicare counseling and tax assistance programs. It was decided that the navigators would receive ongoing education on the ever-changing community resources and organizations that exist to help prevent or reduce an individual's level of isolation. Additionally, priority was placed on identifying navigators in the same age cohort of those residents likely to be served to facilitate trust and understanding when speaking about sensitive topics.

Since implementation, the volunteer older adult navigators have also played a central role in the ongoing administration of the program. They meet as a group regularly with the Program Manager to ensure they have an opportunity to provide feedback on the program, as well as support each other. One of the key input elements they shared is a desire to strengthen their connections with the health and social service agencies they were referring clients to. As a result, the Collaborative implemented monthly lunches, at which the volunteers are hosted by one of the agencies that are part of the Collaborative, to learn more about their services and meet their staff in person.

Finally, recognizing that stigma and lack of awareness about the detrimental health impacts of isolation could represent barriers to individuals accessing this program, several focus groups of local older adults contributed to the ultimate design of an awareness campaign that was launched later in the pilot (Summer 2024). This delay was intentional in order to allow the Collaborative time to refine program operations. The campaign utilizes a combination of media outreach to raise awareness of social isolation and the availability of the navigators as a resource for promoting connection. All three components of the program have been operating from 2022 to 2024 as a 3-year pilot to test the system and will soon transition to full implementation.



4.3 Preliminary data
 
4.3.1 Collaboration

In 2021, The Institute administered an assessment of the Collaborative's internal processes utilizing the Wilder Collaboration Factors Inventory. The Inventory assesses the strength of a collaboration based on 20 evidence-based factors of success (26). The assessment was completed by 22 participants, constituting 44.9% of the Collaborative. Table 2 illustrates the factors and statements from the Inventory that directly corroborate the collective impact model (10). Success within each factor is indicated by a majority of respondents (more than 66%) agreeing or strongly agreeing with the Inventory's given statements. The Institute concluded that most Collaborative members surveyed shared the same vision, firmly believed resolution of the isolation challenge was beyond the capacity of a single organization, and that the Collaborative leadership is skilled. Results from the Inventory suggest that the Collaborative has achieved each of the collective impact elements intended.


TABLE 2 Presentation of select results from the Wilder Collaboration Factors Inventory that correspond with elements of collective impact (10, 26).
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There have also been organizational and systematic changes in the Lackawanna County older adult service sector. Collaborative members have discussed experiencing a higher degree of coordination in the delivery of aging services in general, as well as a heightened understanding of each other's work. New projects led by subsets of the Collaborative seeking to fill gaps in the region's community service continuum of care have been implemented. For example, the Lackawanna County Area Agency on Aging (LCAAA) partnered with the United Way and local Meals on Wheels affiliate to administer a holiday food distribution for the homebound. This project identified multiple older adults who weren't currently receiving Meals on Wheels, but were eligible. These individuals are now being served. Collaborative leaders have also anecdotally reported observing that individual organizations have shifted in terms of their receptivity to change, welcoming innovation and additional learning opportunities. Currently, five organizations that are part of the Collaborative are participating as a cohort in the Listen4Good program, a national initiative to support nonprofits in gathering and responding to beneficiary feedback (27).



4.3.2 Program process data

Between July 2022 and July 2024, the Collaborative received ~500 referrals from partner organizations for older adults seeking a variety of services. Five volunteer older adult navigators initiated 442 phone calls to the referred older adults. Of those phone calls placed, 252 (57%) resulted in a conversation with an older adult regarding their level of social interaction. Of the 252 phone conversations, 69 resulted in the completion of the U-SIRS screening tool. Some older adults did not wish to take the screening, and in these cases, the navigators offered community service connection support more informally. Of the 69 U-SIRS scores generated, the breakdown in risk score was as follows: 2 (3%) low risk, 6 (9%) medium-low risk, 15 (22%) medium risk, 14 (20%) medium-high risk, and 32 (46%) high risk. These results indicate that of those screened, 88% scored at a risk level which recommends intervention to improve socialization levels.

The navigators recognized that some older adults were more amenable to answering an informal four-item questionnaire than the 13-item U-SIRS assessment. The questionnaire sought to determine if the older adult lives alone, feels isolated from others, lacks companionship, and feels like no one really knows them well. Among the 80 older adults who responded to the short questionnaire, 65 (81%) reported living alone, 31 (39%) reported feeling isolated from others often, 27 (34%) reported lacking companionship often, and 16 (20%) reported often feeling like no one really knows them well. This short form questionnaire is useful as an initial pre-screening tool, the results of which can trigger the navigator to initiate the longer U-SIRS assessment, both of which generate useful data on the participant's social isolation risk. Overall, program process data indicate the Collaborative is reaching older adults who are in need of services to reduce their isolation.





5 Discussion


5.1 Summary

Preliminary data indicate that the desired elements of collective impact were achieved by the Collaborative. Specifically, the Collaborative developed and has sustained over time the needed organizational infrastructure and programmatic elements (including a well-established and respected community agency sponsor, dedicated leadership, and talented staff and volunteers) for such an initiative. The Collaborative also established a common goal (addressing social isolation among older adults), selected a shared measurement tool (U-SIRS), and fostered open and continuous channels of communication among all stakeholders. Results from the Wilder Collaboration Factors Inventory corresponding with elements of collective impact confirm these accomplishments. A recent systematic review further suggests an intervention by a collaborative network of community stakeholders is a logical and sound approach for enhancing older adult social connection (11). The Collaborative's efforts offer a methodological protocol for how such a model can be achieved and upon completion of further evaluation, is expected to contribute to discourse around the effectiveness of such an approach.

Programmatically, the Collaborative developed a three-component system that screens referred older adults, connects them to trained navigators, and seeks to increase awareness. Preliminary process data have been presented and suggest that the Collaborative is beginning to reach the target audience, older adults experiencing social isolation. Further evaluation will be performed in order to draw conclusions on the impact of the programmatic elements, primarily by assessing changes in baseline and 90 day U-SIRS follow-up scores. Of note is that change in the U-SIRS score has previously been used to measure the impact of a Meals on Wheels America social connection pilot in 2023. That report did note challenges in engaging participants to complete U-SIRS both initially and at follow-up due to language barriers, stigma, and unanswered communications via telephone. The Collaborative has already noted experiencing similar challenges and is incorporating a variety of strategies to assist in overcoming them which they anticipate will be shared when further evaluation has been completed (28).



5.2 Implications and lessons learned

Although the pilot program is still in progress, the Collaborative members have discussed several conditions they believe are pivotal for achieving a cohesive and sustainable collective impact initiative. Central infrastructure elements have been particularly key in their feedback (10). For example, the Collaborative recognized the value of an impartial subject matter expert consultant as an external project advisor. The initial idea behind this support was for the expert to provide program design input and keep the group abreast of the developing body of research and best practices related to addressing older adult isolation. While this was accomplished, the selected subject matter expert's contribution was also the only voice in the group without a direct stake in the community and not concerned about representing the interests of a local organization. As a result, the consultant was able to be a crucial, impartial voice of guidance when collaborative decision making proved difficult.

The Collaborative members believe selecting the United Way as the lead organization was also key. The United Way is seen as a “neutral” organization within the community, actively eliminating questions of project ownership and allowing a wide variety of community partners to jointly buy-in to the initiative. Finally, buy-in from the Lackawanna County Area Agency on Aging (LCAAA) is noted as another important element. LCAAA supported the project from the beginning, bringing additional partners to the table, as well as serving as an influential and legitimatizing force and respected clearinghouse of knowledge in terms of how to best serve older adults.

The Collaborative would advise that other communities interested in undertaking similar work consider incorporating a well-respected external perspective, a neutral lead organization, and ensuring buy-in from perceived community-wide leaders in the respective region served.

Beyond central infrastructure components, other aspects of this project that the Collaborative believes played a role in cohesive collective impact were training in the Reframing Aging principles which created a bonding/shared learning opportunity and language; administering the Wilder Collaboration Factors Inventory to identify areas for improvement in the collaborative process; and the development of formal “role description” documents distributed and signed by each member of the collaborative to clarify expectations.




6 Challenges

While this collective impact collaboration has been met with strong enthusiasm locally, there are several limitations that must be acknowledged. First, this project still resides in its pilot stage, and, as such, has not yet been fully evaluated to determine effectiveness. A relatively small number of older adults have been served thus far. The third primary component of the pilot, the awareness and education campaign, was launched in 2024, and is still gaining traction in terms of generating referrals from the broader community. It is expected that throughout 2025, as the program transitions from pilot to full implementation, the number of older adults participating will increase significantly, allowing for more in-depth analysis of accumulating data that will help determine the extent of impact of the implemented program design on older adult isolation.

Another limitation is the lack of diversity of volunteers, participants, and Collaborative members in terms of identified race, ethnicity, and cultural background. In response, the Collaborative recently developed a diversity, inclusivity, and equity subcommittee, which has begun seeking input from community diversity experts on how to improve program inclusivity.

The third limitation is the long-term financial sustainability of a collective impact collaboration. Since only the planning and pilot stages have been funded to this point by a group of foundations (Moses Taylor Foundation, The Harry and Jeanette Weinberg Foundation, Northeastern Pennsylvania Health Care Foundation, and Scranton Area Community Foundation), long-term sustainability funding must now be secured to ensure program continuity. Some potential options have been identified and are being pursued for federal and state funding, as well as additional philanthropic support. Furthermore, as a largely rural region, the community has a tradition of resourcefulness as it has considerable experience functioning within ongoing financial constraints. This, too, makes continued commitment to a large-scale collaborative approach even more essential.



7 Next steps

The work of the Collaborative will continue for the foreseeable future and multiple next steps are planned or already underway. First, is an expansion of the roster of referral sources across multiple, additional sectors for greater reach and inclusivity. This will be accomplished through individualized outreach to potential partner organizations, as well as the ongoing public awareness campaign.

Second, an outcome and impact evaluation of the Collaborative is planned for 2025. The aims of the program evaluation are to quantify the Collaborative's effectiveness in mitigating social isolation among older adults in Lackawanna County. The evaluation will collect primary data from participants, program staff, and Collaborative members entailing the conduct of an explanatory mixed methods analysis. After the impact evaluation is complete, the Collaborative plans to conduct a multiple-mini case study examining the degree to which the values, norms, and cultural traditions of rural older adults represent a set of potential barriers to care that can be classified as influencing service acceptability. The rural nature of many of the communities in Northeastern Pennsylvania, like elsewhere in rural America, is accompanied by a long-standing tradition of stoicism and a fiercely independent spirit, further impeding many older residents' willingness to seek help and support even when they are aware of existing services (29). The Collaborative members have all anecdotally reported experiencing this rural mindset. Further investigation is needed, though, to describe the extent of this resistance in order to help and identify potential solutions.

Lastly, the Collaborative plans the development of a central referral platform utilizing a mobile application technology to digitally connect the Collaborative members with the public. The long-term goal of the Collaborative is to utilize this central referral platform to maximize low barrier older adult access and to synchronize program communications, referrals, and data collection for future analysis.
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This paper describes how a team of researchers, policy stakeholders and community members came together to co-create prevention-oriented and community-informed solutions to address loneliness in women—The Loneliness Project. Our aim is to encourage community partnerships and collective effort to address public health approaches to loneliness by developing a shared understanding of the issue from multiple perspectives and through the co-creation process, highlighting the key factors for co-creating a funding application for a community demonstration project.
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1 Introduction

Participatory action research (PAR) is a research philosophy that includes the participation of community members as co-researchers to enable social change (1, 2). It aims to generate practical knowledge around issues of concern for the community and is particularly suited to promoting personal and social change (2). Key principles include respect for the knowledge of participants, mutual learning among them, recognition of the needs, and taking action for, marginalized people. In short, it is social research for social change (2).

Participatory action research encompasses the methods of co-creation, co-design, and co-production (2). Co-creation is an overarching construct that encompasses co-design and co-production. Co-design refers to the active collaboration of stakeholders to design solutions to a pre-specified problem, while co-production describes implementing solutions, where both the problem and solution were previously agreed—with an emphasis on making best use of existing resources (1). In comparison with the other two methods, co-creation refers to the collaborative approach of creative problem-solving between diverse stakeholders across all project stages (1). It begins with determining and defining the problem and runs through to the final stages of a project. It was devised as an approach to address complex public health issues that are considered “wicked” problems (3). Co-creation promotes the creation of value—either psychological, economic, or a social good. For this reason, co-creation is becoming increasingly important to help justify research costs to government and other funders, because it helps to direct resources to problems that matter to the community and deliver solutions that are policy and practice relevant and therefore more likely to be taken up and have impact. It allows research priorities to be led by the experiences of people who stand to benefit from the solutions, utilizing their lived experience and capitalizing on their ideas and energy for change, especially for complex challenges where research evidence is incomplete or requires contextualizing to a local community. Co-creation is an iterative process in which all relevant stakeholders contribute to solutions that may be novel or involve re-purposing what already exists. Many researchers will be familiar with co-creation methods that are used during a project or to prioritize and implement the most attainable research strategies. Co-creation can also be applied to describe the way in which diverse stakeholders work together in the very early stages to develop initial project ideas that can be pitched to funding bodies. It is this latter application of co-creation that is described in this paper.

Loneliness is a global epidemic affecting a range of ages and demographics. It is a subjective feeling that is activated when the frequency or quality of social connection a person is experiencing does not fulfill their needs (4). As described in the United States Surgeon General’s report (5), loneliness has a negative impact on population and community health, and strategies are needed at the individual, community, and policy level to support a connected community. Despite significant gaps, there is a wide range of evidence to inform solutions for loneliness. There have been efforts to synthesize the evidence on effective interventions (6–10), that combined with health promotion principles and social marketing theory, can inform public health whole-of-community approaches. Existing evidence can be considered together with what matters most to the community to design locally relevant strategies, with careful evaluation to monitor the effectiveness of innovations that are established.

There are examples of leadership globally and by governments to address loneliness at scale. The World Health Organization is supporting the implementation of the United Nations Decade of Healthy Aging (2021–2030) including publication of an online evidence gap map to assist with local solutions and support wider policy. The United Kingdom has developed and continues to implement their national loneliness strategy, with a dedicated loneliness minister. Japan has followed with a national strategy and minister. While national strategies can be important enablers, there is work that could be initiated by the collective efforts of local policy leaders, researchers, community organizations, and the public, but it can be difficult to visualize or fund initiatives to inform public policy and contribute to global efforts to address loneliness.

As many new initiatives to mitigate loneliness will require resources, teams of diverse stakeholders will need to come together to develop applications for funding. There are very few examples in the academic literature promoting the approaches and methods used by communities, researchers, and policy makers to work collaboratively on solutions that can be pitched to funding bodies. The Loneliness Project is an example of a diverse team of stakeholders co-creating a funding plan, a demonstration project within a single community center, and a policy-relevant scale-up plan.

The target population for The Loneliness Project is women in the middle years (40–65 years of age). Many studies show that women express feeling all loneliness indicators at higher rates than men (11, 12). Although loneliness can affect people of all ages, epidemiological data suggest there is an upward trajectory of loneliness in the middle years where it then stabilizes before peaking again in older age (11), but there is very little focus on this population group in the intervention literature. The middle years are associated with work and career transitions, relationship breakdowns, financial burden, and unpaid caring responsibilities for children and parents, as well as biological changes and societal norms that lead to more domestic work responsibilities (11). These can increase the chances of a person finding themselves disconnected. In addition, within our South Australian population, those aged 50–54 report high levels of loneliness—the second-highest age group by prevalence (13). Functional factors (such as health, or perceptions of social relationship quality) account more strongly for individual differences in loneliness than structural factors (such as social roles, networks and social activity) (14). At the same time, structural factors must be in place to support functional factors. In addition, older adults often fail to navigate their social lives around losses of health or social relationships (14)—hence the importance of strengthening social connections in midlife. By focusing on the middle years, the current project aims to strengthen connections that can help to prevent loneliness in the later years.

Inspired by the United States Surgeon General’s report (5), our project takes a public health approach by focusing on how loneliness can be mitigated among midlife women by addressing resources within one’s local neighborhood, via community centers. Supported by a national network (The Australian Neighborhood Houses and Centres Association), community centers are organizations that engage people, build community relationships, and have established connections with business, government, service providers and community leaders. The funding arrangements for community centers include a mix of funding from state governments, local councils, philanthropic sources, fundraising, and volunteer input. The focus on community centers is based on the premise of potential for wide-spread implementation. With over 1,000 centers in Australia (15), the project leverages the capacity of community centers to engage with midlife women to mitigate loneliness in later years.

In this paper we present a set of activities undertaken over 6 months that led to a successful grant application underpinned by a co-created topic, highlighting the challenges and factors of successful creative collaboration between diverse stakeholders.



2 Context

The current project is co-led by The Hut Community Centre, an independent center based in Aldgate in the Adelaide Hills. Aldgate has a population of approximately 3,500 people, over a third of are aged between 40 and 65 years of age, and Australian, English, Scottish, Irish and German are the top 5 ancestry groups (16). The Hut Community Centre has a comprehensive understanding of the population across the Adelaide Hills and the potential barriers to community engagement. These include a high number of small communities within the larger community, wide geographical area, physical barriers including major freeways separating localities, increased internet usage and working from home, and rising cost of living affecting people’s behavior including driving.

Funding for the Loneliness Project was obtained through an invitational process via the South Australian chapter of the national Women’s Health Research Translation and Impact Network (funded via the Medical Research Future Fund). Each state chapter invited one team of researchers to make an application based on issues identified by the national Women’s Health Policy (17), across one of five priority areas—maternal, sexual and reproductive health; healthy aging; chronic conditions and preventive health; and mental health. The topic identified by the South Australian team was healthy aging. Funding recipients were required to demonstrate meaningful collaboration between academic and consumer/community partners on definition of the problem, solutions, implementation, evaluation, and scale-up. This collaborative requirement meant than a co-creation guiding principle was essential across the project, including orienting to a topic within this priority area. We were given 6 months to develop a grant application to fund the delivery of the proposed project, which was to be delivered over a 2-year period. This 6-month period was supported by seed funding of AU$40,000.

The next section describes the iterative steps that facilitated the evolution of the co-creation funding plan over 6 months (Figure 1, steps 1–7).
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FIGURE 1
 The Co-Lab co-creation process for The Loneliness Project.




3 Co-creation process key steps

Our co-creation process had seven main steps that are summarized in Figure 1 and elaborated on in the text. Step 8 includes the first 10 months of project delivery phase and completes the picture of activities to date. Step 8 is described later in the paper.


3.1 Step 1: establish the team (October 2022)

The aim of step 1 was to establish a team of 10 investigators for the grant application including five with academic, policy, or research translation expertise and five investigators from community organizations. The researchers were chosen for their expertise across women’s and public health topics and diversity of professional experience in key areas of policy, co-design approaches and knowledge translation—or identified through previous research collaborations. As we did not have community partners at this stage, our immediate challenge was to identify these project partners, which was addressed in step 2. The team received guidance and strategic advice from Health Translation SA, a National Health and Medical Research Council accredited research translation center in Australia. Much of this work was in-kind, with only two roles formally funded under the seed funding, and later, grant funding. Clarity of roles evolved along with the project, with groups and roles later defined under a Governance “Terms of Reference” agreement.



3.2 Step 2: develop engagement strategy to identify community partners (roundtable 1, December 2022)

The aim of step 2 was to develop the community engagement strategy to identify community partners. To start this process, we looked to our existing networks to identify women leaders in their fields (including public health policy, politics, journalism, business, and philanthropy) who were creative thinkers and problem solvers with collective broad experience. The women were invited to a “roundtable” discussion, along with community representation from two women. We engaged a design thinking expert (Author FP), who joined the project team, to help facilitate a 2-h roundtable discussion using a hybrid in-person/online format. All discussion participants were women in midlife (40–65 years), with the exception of two who were in their 30s.

The workshop posed an overarching question: How do we take the theme of healthy aging to the community, in a way that will engage, provoke questions, and therefore enable us to co-produce a research project that addresses an issue of high significance to women in Australia?

Participants workshopped three main topics:

WHAT: How would you describe healthy aging? Now combine the words Healthy Aging and Woman – what springs to mind?

WHO: Who must be included in the conversation about healthy aging for women? How would you start a conversation about healthy aging for women?

HOW: What should be the process for the priority setting discussions? What language/visuals/strategies would you use? What follow-up activities should be undertaken? What are potential stereotypes, concerns, or other issues to be mindful of? What is your main takeaway from today’s workshop?

Roundtable 1 aimed to generate ideas on the process of identifying community partners for the grant and engaging women in a discussion of healthy aging. We did not expect a topic to emerge at this stage. However, it was during this initial discussion that the topic of loneliness was first raised. There was extensive discussion about the challenges of healthy aging in midlife. Within this context, one discussion centered on the need for connection as a basic human drive. An observation followed that reflected on the COVID-19 lockdowns, during which one participant speculated that presentation to health care services was motivated as much by the need for interaction as the need to address the health issue. In the discussion about process, it was suggested that the key to engaging women about healthy aging could start with a question—What are women putting last? With the seed planted about social connection, healthy aging in the midlife, and putting oneself last, a key idea began to seed by the end of Roundtable 1—Are midlife women putting their social health last?

The workshop resulted in consensus on strategies and principles for community engagement and list of stakeholder organizations to be consulted.

Participants were invited to participate in a second roundtable.



3.3 Step 3: literature review (December 2022–February 2023)

In response to the discussion about social health in Roundtable 1, the researchers examined the literature on loneliness using a rapid targeted review process that sought to understand if loneliness was a priority for women and organizations interested in women’s health.

The scope of the literature review was targeted to include epidemiological trends for loneliness across the lifespan, drivers of loneliness, how loneliness spreads, and system-level strategies for addressing loneliness. We also confirmed that addressing loneliness was a federal and state government policy priority. It became clear that intervention studies related to midlife women were scant.



3.4 Step 4: online survey, validation of topic (February 2023)

An online survey was created to validate the topic and promoted through LinkedIn to organizations identified in Roundtable 1. The 28 responses to our survey validated our impression that loneliness was a priority for a range of organizations interested in women’s health. The survey was clearly framed as being relevant to all women across the life-course, hence not restricted to loneliness in midlife.



3.5 Step 5: stakeholder engagement (February–March 2023)

To ensure that our thinking and planning would be policy-relevant, we reached out to policy stakeholders in state government and community organizations with whom our team had connections. These experts were invited to take part in a second roundtable, and subsequently joined the project team.

We approached one of the participants from Roundtable 1 to be the Co-Lead for the project (FD), representing the community viewpoint for the grant. We scoped possible project partners who might be interested in developing a demonstration project, prioritizing organizations with whom we had existing relationships as we reasoned it would be difficult to build a new relationship within the grant timeframes. One of these organizations was The Hut Community Centre, who agreed to join the team and became the partner organization for the project.



3.6 Step 6: governance (March–April 2023)

The governance structure for the project is represented in Figure 2. The leadership is shared by academic and community partners. The working groups are organized to promote scientific and methodological excellence (Scientific Advisory) and to embed a strategy to for translation and impact from the beginning (Translation and Impact). The operational groups were operating as one group at the time of writing, due to the close alignment of activities leading up to the community co-design workshops, which is described later in the section on project status.
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FIGURE 2
 The Loneliness Project governance structure.




3.7 Step 7: establish grant application plan (roundtable 2, March–April 2023)

The aim of Roundtable 2 was to establish the grant application plan. Leading up to this, weekly discussions were held with all team members about the literature review findings, gaps and opportunities, and a broad plan for the grant was sketched out over a 2-month period. Participants included most of the women from Roundtable 1, a policy leader, a community organization representative, and community center staff.

The workshop presented research evidence to support decisions regarding three overarching questions:

• Who is the target age group for our project?

We presented the evidence about trends in loneliness and how midlife is a key period in an upward trajectory of loneliness. We argued that focusing on midlife offered potential as a preventive measure to increase social health prior to older age. It was evident that little attention is given to loneliness in midlife in the research literature and the popular media. Midlife women are under-represented at community centers.

• Could we use a podcast series to raise awareness about loneliness and support community connections?

The gray literature review found that loneliness had been explored in several podcast series. We therefore took a close look at podcasts, an emerging infotainment trend among midlife women and a medium that can have an influence on changing attitudes, cognitions, and behavior across all levels of the social-ecological model (18). In addition, aspects of podcast listening such as parasocial relationships and social engagement are related to positive outcomes (19). The team explored the idea of a podcast series as a tool to raise awareness about loneliness, and help de-stigmatize and change thinking around loneliness, packaged in a friendly and entertaining format. We found examples of podcasts that created virtual communities of listeners with common interests, provided evidence-based information and a forum to share stories, shared information from experts and health professionals, and initiated calls-to-action on topics that are challenging. There were some podcasts about loneliness but none that focused on both our target audience and on building community connections—noting that the goal is to enable community centers to reach and connect with a new audience in midlife women.

• How should we talk about loneliness to avoid potential stigma?

The issue of stigma was raised often in the literature reviewed. We therefore discussed whether the term loneliness should be used at all in outward facing promotion of the activities developed for the project. And if not, what terms or phrases might resonate instead. Discussion about stigma centered around how to get people to talk about loneliness, and how to market our initiatives to the community. Other initiatives have often taken one of two approaches: own the term “loneliness” as a method of de-stigmatizing or use the term “social connection” as a proxy to address loneliness. No consensus was reached.

In Roundtable 2, several key project decisions were reached (target population: midlife women; podcast: potential as a communication strategy) and the policy priorities were established (to strengthen the capacity of community centers). Further strategies were discussed about the types of innovations that could be delivered via community centers. It was agreed that the specific innovations would need to be informed by women in the community, and that further consultation would be needed during the project delivery.

The project plan was finalized over the next month, with submission of the grant being the final step of the 6-month process. The team received funding for a 2-year project with funds being allocated for both the research and delivery of the project. The next section outlines our reflections on the process.




4 Discussion

This paper describes the way in which a co-creation process focused on healthy aging in women enabled a team with varied backgrounds to come together to develop a funding application to deliver a project to mitigate loneliness. Below are some key reflections about the co-creation activities from varied perspectives: researchers, community organization staff, women from the community, and policy stakeholders. The purpose of these reflections is to share and disseminate our approach so that other groups can seek funding to support community projects to mitigate loneliness. We emphasize some challenges that might occur, reveal some lessons that we learned along the way, and highlight what we believe to be key factors for success in developing a funding application.


4.1 Researchers

A challenge for researchers in co-creation projects is to be comfortable with facilitating a process that encourages equal participation from all stakeholders, presents the research in a way that is accessible to the stakeholders, and encourages innovative and creative thinking. Researchers will need be comfortable with problem solving and being inventive rather than following a predictable method. In practice, it was difficult for the research team, who were ultimately responsible for writing the grant, to avoid dominating the narrative with academic arguments. A factor for success was being aware of this bias and aiming for a partnership of equals. This included recognizing the strengths that each set of experiences brought to the project and the seed funding was used to provide project support to all parties, not just the research team.

A key feature of the co-creation process is bidirectional and transparent communication (1), a factor that was held in high consideration across the process. To negate any potential power imbalances, our governance structure included project co-leads from academic, consumer and community sectors. In addition, our consumer representative co-lead brought an independent perspective to the project. In accordance with mechanisms of action in “co” approaches, engaging people as equal partners and valuing all forms of knowledge are key to addressing power differentials (20).

In addition, the research team created a safe environment where ideas could be shared, challenged, and debated. This opened up space for the other partners in the project to voice their thoughts, ideas and concerns, helping to generate a thoughtful, evidenced-based research project proposal to a complex issue. A safe co-creation environment—is essential to build trust across the diverse partners engaged in the process (1). An action that helped to promote this environment included inviting reflection and feedback from the group on the quality of the partnership during operational meetings, which enabled voicing and resolutions of concerns at early stages.

Due to the complexities of projects with multiple stakeholders, the set-up time is important to formulate the topic/challenge/question and form the team. A major enabler of project success was the seed funding as it as it enabled sufficient resourcing to bring together a team with the relevant set of skills and experience to engage in conversations and problem clarification, and by doing so supported topic evolution and consolidation of a shared vision by the project team.

We recommend that the party initiating the collaboration dedicate a project manager for at least 1 day per week over 6 months to co-ordinate the activities required to co-create a funding application.



4.2 The Hut Community Centre

Working toward a partnership of equals is important in a co-creation project. The Hut Community Centre became involved leading up to Step 7. At this point, the academic researchers were driving the agenda more than the community members. It has taken time to reach a position where everyone’s contributions are equal. This includes time to understand and utilize the team members skills and interest to support project success.

A key factor for success is allowing room for a co-creation project to mature and develop over time. In the current project, this was achieved by not limiting the scope of the project to the initial roundtables but allowing this to progress (and ultimately improve) with the input provided by the local community. There was acceptance by all parties that not all problems needed to be solved straight away. Some solutions can take time and room to think and consider. Funding to support staff resources at the community center was imperative to the effectiveness of this process, as it enabled a community development officer to work alongside an academic research associate during the project delivery phase.

We recommend that community organizations are adequately funded in the project budget by funding position(s) as well as cost associated with project delivery, including funding to engage with the community and reimburse community members.



4.3 Community members

It is vital to involve the community members in the decision making. Community initiatives will be more effective when the community members who will benefit have been involved in its creation, are highly engaged with the topic, and believe they will make a difference. Community engagement can typically be challenging. There was no time for engagement with The Hut Community Centre volunteers and visitors during the initial 6-month co-creation phase. This could be viewed as a major omission in defining the scope of the project, with the associated risk that the project issue may not resonate with the community broadly. A call for community support, albeit brief, may have validated the topic initiation process. It is acknowledged that community members will hold a vital role in the next phase of the project—co-design solutions, for which the grant funds have been allocated.

We recommend that the project team consider the skills and expertise needed for the project to determine whether individual community members or community organizations, or a combination, make up the project team. Depending on the project and timeline, the perspectives of individual women from the community where a specific initiative will take place could be very relevant and it may be appropriate to include one or more community members in a project team.



4.4 Policy stakeholders

One of the crucial ways that research can be applied practically, is to ensure it is supporting effective policy outcomes. Importantly, policy input should start early to ensure the research questions and project activities are linked to questions and outcomes that are relevant to developing effective policy. A key factor of success for the establishment of this co-creation project is the plan to replicate the outcomes/approaches that are effective into other community centers around Australia. Part of this process involves gathering compelling data to determine which elements of the solution are key ingredients to success and sharing the know-how for others to apply these elements in ways that suit their particular setting.

We recommend incorporating advice from policy stakeholders from the outset, to ensure that the project is gathering the information/resources needed to translate the research into practice within the setting of interest to mitigate loneliness.



4.5 Limitations

This paper describes the processes our team used to co-create solutions to address loneliness in women. We believe the approach is likely to work for teams in many different contexts. A limitation of our project relates to cultural diversity as our setting limits the reach to women from minority cultural groups in Australia, of which there are many. We acknowledge that the challenges, factors for success, and recommendations described in this paper assume that academic team will be the party initiating and driving the collaboration and funding application. We understand that this may not always be the case and recommend adapting the approach to the suit the context and needs of the stakeholder groups involved.



4.6 Project status—designing solutions with the community

We are currently 10 months into the project delivery phase and in the process of designing solutions to mitigate loneliness with the community (Figure 1, step 8). There was a very positive response to calls from The Hut Community Centre for women within the target age group and older to engage with designing solutions. Women could contribute in different ways: (1) by sharing their views anonymously in a survey, (2) being interviewed one-on-one about their loneliness experiences, and (3) taking part in three face-to-face workshops.

The workshops employed design-thinking methods, adapted from those developed by IDEO DesignKit online resources (21) and were developed and facilitated by members of the Operational Working Group. Run across three sessions with a week between each, the workshop took an iterative approach to idea generation. It followed an inspiration, ideation, and iteration methodology with the aim of building empathy and inspiring innovation. Our design challenge posed the question: How can we shape community centers to help prevent and address loneliness for women in midlife? Within this, the activities addressed a “how might we…” challenge, to allow divergent thinking (going wide to find insights), then convergent thinking (narrowing the focus to refine ideas).

At the time of writing, we had completed a series of community co-design workshops with 22 women in which the concept for four initiatives was developed. Following the workshop, 17 women volunteered to continue to develop and refine the initiatives with the community center. An evaluation of the co-design workshop and delivery of the initiatives is currently being developed. This activity occurred during the project delivery phase (i.e., Figure 1, step 8).

The four concepts to address loneliness were: (1) a community café, (2) a model for the delivery of group fun/educational activities for social connection, (3) a personal development program/course, and (4) a podcast—for conversations about loneliness, to de-stigmatize loneliness, role model positive social interactions, and to promote the work that community centers do to reduce loneliness and connect individuals to each other and their communities. At the time of publication, these initiatives were being developed for implementation.

While this project had a distinct focus and was aligned to a pressing issue within this single community in the Adelaide Hills, the model has potential to be used or adapted to address any social issue in a community context. The issues to be addressed may differ vastly across Australia or worldwide, and vary with the cultural and social diversity of a community, and across funding contexts.
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Introduction: The adverse effects of social isolation and loneliness (SI/L) have been documented among older adults in rural communities and contribute to poor health outcomes, premature disability and mortality, and increased burden on the healthcare system. The identification of factors contributing to SI/L among older adults can build the foundation for rural policymakers and leaders to allocate resources and develop tailored strategies more efficiently. The purpose of this article is to describe findings from a needs assessment designed to understand local factors that contribute to SI/L among rural older adults in a county in Northeast Tennessee. Findings from the needs assessment will be used by local stakeholders to develop strategies to promote age-friendly initiatives.

Methods: Eighty-two older adults [ages 62 to 74 years (59%); non-Hispanic white (95%); female (71%)] from three senior apartment complexes in a Northeast Tennessee county completed an 87-item needs assessment survey. The evaluation of social isolation utilized Lubben’s 6-item Social Network Scale, while loneliness was assessed using the 3-item UCLA Loneliness Scale. Logistic regression analysis was used to identify predictors of SI/L. Given the limited sample size, statistical significance was considered at p < 0.10.

Results: The prevalence of social isolation and loneliness was 42% and 37%, respectively. Residing in the county <5 years [Adjusted OR (AOR): 3.35; 95% CI: 1.04–10.81; p = 0.04] and reporting resource-related barriers to aging-in-place (AOR: 6.56; 95% CI: 2.00–21.57; p = 0.004) were associated with increases in the odds of social isolation; whereas interest in intergenerational activities decreased the odds of social isolation (AOR: 0.19; 95% CI: 0.05–0.69; p = 0.01). Boredom (AOR: 4.06; 95% CI: 1.63–12.11; p = 0.01) and limited knowledge about community services (AOR: 4.61; 95% CI: 1.42–15.02; p = 0.01) quadrupled the odds of loneliness. Similarly, older adults who were frail (AOR: 2.69; 95% CI: 0.88–8.17; p = 0.08) and who rated their community livability as low (AOR: 3.35; 95% CI: 0.81–13.87; p = 0.09) were more likely to experience loneliness.

Discussion: This needs assessment provided important information about the individual and social drivers of SI/L among rural older adults in the community. Findings support the generation of localized data to support muti-partner efforts to design sustainable programs to address SI/L.

Keywords
 social isolation; loneliness; rural; older adults; aging-in-place


1 Introduction

The adverse effects of social isolation and loneliness (SI/L) have been documented among rural older adults and contribute to poor health outcomes, premature disability and mortality, and increased burden on the healthcare system (1–3). Older adults generally, and those in rural Appalachia specifically, rely on informal networks of family and friends to provide social support (4). However, many of these individuals experience structural barriers (e.g., geographic isolation, inadequate transportation services, sparse populations, and limited internet access) to connecting with family, friends, and neighbors (4–6). In addition, the Appalachian region is characterized as having multiple layers of vulnerability, such as a high proportion of older adults, limited availability of health and social services, and distinct cultural values that may inhibit health-seeking behaviors, a context referred to as “triple jeopardy” (4). Thus, older adults who tend to have more health problems and live in these rural areas face more challenges in accessing health and social services than their urban counterparts (7–9). These socio-structural barriers can reinforce existing health inequities, resulting in heightened vulnerability to SI/L.

Identifying factors that contribute to older adults’ SI/L can help rural policymakers and organizations target their resources and programming more effectively. However, the lack of local data is an ongoing challenge in these rural Appalachian communities (10, 11). Grassroots efforts may hold promise to address rural data gaps by generating local data, which can deepen stakeholders’ insights and strengthen efforts to implement specific, action-oriented solutions. This needs assessment reports on a local initiative to identify factors associated with SI/L among rural older adults aging-in-place in a Central Appalachian county within Northeast Tennessee.



2 Background and rationale


2.1 Social isolation and loneliness

SI/L have reached epidemic proportions in the U.S. (12). Although SI/L represent distinct concepts, they are often used interchangeably in the literature (1). While social isolation refers to an objective state of having few social relationships or infrequent social contact with others, loneliness reflects the individual’s subjective dissatisfaction with the frequency and closeness of relationships despite the actual interactions with others (3).

SI/L are associated with some similar and distinct negative health outcomes. These include heart disease, depression, anxiety, suicidality, dementia, frailty, nursing home admission, and premature disability and death (3, 13, 14). Studies estimate that SI/L are associated with a 26–29% increased risk of all-cause mortality (1). Recent research indicates that social isolation is a stronger predictor of all-cause mortality, while loneliness is more strongly associated with poor psychological well-being (2). Annually, social isolation results in $6.7 billion in additional Medicare spending (15).

Roughly 25% of older adults (ages 65 years and older) in the United States are socially isolated and 43% of adults ages 60 years and older feel lonely (3). Older adults are at increased risk of SI/L due to predisposing factors such as advanced age, lower educational attainment, living alone, chronic conditions, functional and cognitive impairment, smaller social networks, loss of family or friends, and retirement, among others (3). Some rural older adults have an even higher risk because they are more likely to live alone than their urban counterparts (16) and may not see or even communicate with another person for days at a time. Older adults in rural Appalachia may have greater susceptibility to the adverse health and psychological outcomes associated with SI/L due to underlying poor health status (7, 17) and limited access to behavioral and mental health services (4). Thus, it is important to take these factors into consideration when addressing SI/L in rural Appalachia (18).



2.2 Aging-in-place in Appalachia

Tennessee is home to more than 1.6 million residents over age 60 (19). Based on reports from America’s Health Rankings, Tennessee consistently falls in the bottom quartile of states for health outcomes among older adults over age 65 (20). Notable challenges include disease burden, limited access to clinical care and supportive social services, and risk of social isolation (20). In Tennessee, 52 out of 95 counties are in Central Appalachia. This region of Appalachia is predominately non-Hispanic White (21) and has experienced the largest growth in the older adult population in the region (22).

The Appalachian region is disproportionately burdened with poor social, economic, and health-related outcomes (22). Among 41 health indicators, the Appalachian region lags behind the U.S. on 33 of them, including seven of the 10 leading causes of death (7). Rural parts of the region have even greater risk for premature disability and mortality than urban areas (7). In this article, “rural” is defined as sparsely populated areas lying outside of urban centers (23) as defined by the United States Department of Agriculture Rural–Urban Commuting Area Codes (24). Many of the rural communities lack the infrastructure and resources to support healthy longevity (5, 7, 22). Consequently, rural older adults living in Appalachia often experience unique challenges to aging-in-place, which refers to having the ability to live safely and independently in one’s own home and community for as long as one chooses to do so (25). Rural older adults in these communities face a number of obstacles to social interactions, such as geographic isolation, environments that are not always walkable or socially conducive, a lack of economic resources, and restricted access to cellular and broadband Internet. Rural older adults are also more vulnerable to health problems because they are typically less mobile than their younger counterparts and more dependent on resources specific to their local community, creating difficulty in accessing mental health services among other medical services (26–28).




3 Context and essential elements of the needs assessment

Older adults are the fastest-growing age group in Tennessee. According to the Boyd Center for Business and Economic Research at the University of Tennessee, the proportion of individuals 65 and older will increase by almost 40% between 2020 and 2040 (29). Northeast Tennessee is aging even more rapidly than the rest of the state. Older adults in Northeast Tennessee have a higher burden of disease and disability compared to statewide averages. This is alarming because the patient-to-provider ratio in the eastern part of the state is 2.75 times higher than that in other parts of Tennessee. Older residents in Northeast Tennessee are also more likely to experience financial vulnerability, due in part to low educational attainment and a high number of grandparents raising grandchildren (19, 30). These cumulative disadvantages contribute to widening health inequities, particularly in persistently poor counties.

Given the significant risk for poor health outcomes among older Tennesseans, multi-partner efforts are needed to engage the local community in addressing key issues that impact this demographic (31). Multi-partner, grassroots initiatives are important in rural communities because they build on the existing infrastructure to foster collaboration, share resources, and address local concerns (32). This needs assessment builds on the efforts of a network of local service organizations working to promote healthy aging in counties within Northeast Tennessee. Because leaders in the network are familiar with the unique strengths and challenges of the community, they can more readily address emerging issues such as SI/L.

The needs assessment was designed to identify factors associated with SI/L and strategies to strengthen social connections among older adults. Network members selected one county as the needs assessment site because efforts were already underway to address the unmet needs of older adults. This county ranks in the bottom 50% of all counties in the state for health outcomes, health behaviors, and social and economic indicators (33). The county is also classified as rural (24) and is designated a health professional shortage area (34). The purpose of this article is to describe findings from the needs assessment related to the factors associated with SI/L.



4 Materials and methods


4.1 Needs assessment procedures

We conducted a needs assessment survey of older adults using purposive sampling in three affordable housing apartment complexes in a county within Northeast Tennessee between February and March 2023. This project was reviewed by the Institutional Review Board (IRB) at East Tennessee State University and deemed non-human subjects research because it was a needs assessment conducted for multi-stakeholder planning purposes to inform age-friendly initiatives. Participants were recruited via flyers distributed to residents of the apartments either in person or via mail. Residents were eligible to complete the survey if they were ages 62 years and older and spoke English. On the scheduled dates, two needs assessment team members returned to the apartments. While the university IRB deemed this needs assessment as non-human subjects research, our team took extra precautions to ensure respect and ethical considerations were addressed. During the resident engagement process, team members described the purpose of the needs assessment and received verbal consent from individuals prior to distributing the self-administered surveys. Only those who agreed to participate were given surveys to complete. Twelve individuals declined to participate in the needs assessment, and one individual did not meet the eligibility criteria. A total of 82 older adults completed the survey which took approximately 30 minutes to complete. Participants received $50 upon completion of the survey.



4.2 Measures

The 67-item survey was organized into the following seven thematic sections: general daily life; health status; socialization/recreation; relationships with others; neighborhood characteristics; programs and services for older adults; and sociodemographic characteristics.


4.2.1 Outcome variables

Two outcome variables were included in the analysis. Social isolation was measured using Lubben’s 6-item Social Network Sale (LSNS-6) (35). The LSNS-6 is a validated objective measure of social network size, including the number and frequency of contact with family and friends. Items are scored from 0 to 5 and summed to provide a total score ranging from 0 (higher risk) to 30 (lower risk). Risk of social isolation was defined as a score below 12 (35). For the present analysis, the Cronbach’s alpha was 0.87. Loneliness was measured with the 3-item UCLA Loneliness Scale, which measures three subjective aspects of loneliness: lack of companionship, feeling left out, and feeling isolated from others (36). There were three response options: 1 = hardly ever, 2 = some of the time, and 3 = often. Scores range from 3 to 9, with loneliness defined as having a composite score of 6 or more (37). Cronbach’s alpha was 0.87 in the present analysis.



4.2.2 Explanatory variables

We included 17 explanatory variables in the analysis. The selection of these variables was either well-established risk factors associated with SI/L, such as individual, neighborhood, and socio-cultural characteristics (3) or variables of interest to the researchers. The variables of interest to the researchers (e.g., interest in having more friends, activities, or intergenerational connections, knowledge about community services, and length of residence) were selected because of their potential connection to SI/L.


4.2.2.1 Neighborhood conditions

Resource-related barriers to aging-in-place were measured with three items: In the last 12 months have you: (1) put off going to the doctor because of transportation; (2) needed to see a doctor but could not because of cost; and (3) had trouble pay bills (utilities, phone, medicine) due to cost (1 = yes, 0 = no). Experiencing resource-related barriers to aging-in-place was defined as responding yes to all three items.

One item was used to measure the level of knowledge about community services. Participants rated their knowledge on a 4-point Likert scale, from 1 = very informed to 4 = no, I do not feel informed. Low levels of knowledge were defined as responding somewhat informed or no, I do not feel informed.

Community livability was assessed with two items. Participants indicated whether their community was safe (1 = yes, 0 = no) and a good place for people to live as they age (4-point Likert scale: 1 = excellent to 0 = poor). Low community livability was defined as responding no to the first item and fair or poor to the second item.



4.2.2.2 Interpersonal relationships and activities

Boredom, wanting more friends, wanting to participate in more activities, and interest in intergenerational activities (e.g., participating in activities with youth or young adults) were assessed with one item each (1 = yes, 0 = no).

Eighteen items were used to measure participants’ engagement in the following leisure time activities (38): (1) shop; (2) visit with family or friends in person; (3) visit with your neighbors in person; (4) exercise [walking, running, weights, etc]; (5) participate in a club or civic group; (6) go to church, Bible studies, prayer; (7) talk on the phone with family or friends; (8) talk on video call/internet with family or friends; (9) exchange text messages with family or friends; (10) provide help to family, friends or neighbors; (11) participate in activities at the senior center; (12) care for a pet; (13) do housework or home maintenance; (14) participate in a hobby alone in your house; (15) participate in hobbies with groups; (16) attend movies, sports, or community events; (17) volunteer or help in the community; and (18) use a computer iPad, tablet, or smartphone. Low leisure time activity was defined as responding rarely or never to more than nine items.



4.2.2.3 Frailty

We used 10 questions to assess frailty (39, 40). Frailty was defined as a yes response to six or more items assessing physical health and functional status: (1) 4 or more chronic conditions derived from the question “has a doctor ever told you that you have any of the following conditions? (check all that apply)” (41) [21-item list of common conditions affecting older adults]; (2) disability defined as having a disability or health problem that limits the individual from participating in activities (e.g., housework, driving, recreation) (42); (3) pain defined as having pain that interfered somewhat to very much with daily activities in the past 7 days (43); (4) polypharmacy defined as taking five or more medications daily (44); (5) limitations to activities of daily living defined as difficulty performing activities such as walking, bathing, dressing in the last 12 months (45); (6) limitations to instrumental activities of daily living defined as difficulty doing routine activities such as household chores or shopping in the past 12 months (45) (7) falls risk defined as having fallen or injured yourself in your home in the past 3 months (46); (8) emergency department or urgent care use defined as having used the emergency room or urgent care in the past 3 months (47); (9) currently uses home health services (48); (10) and needs or uses durable medical equipment (e.g., walkers, wheelchairs, lift chairs) (49).




4.2.3 Sociodemographic characteristics

Measured demographic characteristics included age, gender, race, education, marital status, number of people living in the household, annual income, education, and length of residence in the county. Age was recoded as a categorical variable (<80 and ≥ 80 years) because individuals 80 and older are at greatest risk for social isolation (50).




4.3 Analysis

We conducted bivariate analysis to identify potential risk factors associated with SI/L. Variables with a p-value of ≤0.20 (51) in the simple logistic regression models were included in multiple logistic models using stepwise-backward selection procedures. Through this process, variables were systematically eliminated based on their p-values until those remaining in the model had a significance level of 10% (52, 53). Variance inflation factors (VIF) were computed for each multiple logistic regression model to assess multicollinearity, and no evidence of multicollinearity between risk factors was found (all VIFs <1.20). The analysis used SAS (SAS 9.4, SAS Institute, Inc., Cary, NC).




5 Results


5.1 Descriptive statistics

The descriptive statistics are presented in Table 1. The needs assessment included 82 participants. Roughly 18% of the participants were ages 80 years and older. The majority were non-Hispanic white (95.1%), and nearly three-fourths (70.7%) were female. A little more than two-thirds (69.5%) reported incomes of $24,000 or less or had less than a high school degree or graduated from high school. Most participants lived in the county for 5 years or longer (75.6%), were unmarried (e.g., single, widowed, divorced) (92.6%), and lived alone (91.5%). One-in-three (37.8%) were frail.



TABLE 1 Descriptive statistics for the sociodemographic characteristics, neighborhood conditions, and interpersonal relationships and activities.
[image: Table1]

As for neighborhood conditions, most participants rated the community livability as high (81.7%); whereas one-quarter reported resource-related barriers to aging-in-place (28.0%) and over half reported low levels of knowledge about community services (54.9%). Regarding interpersonal relationships and activities, almost half reported boredom (46.3%) and four-in-ten wanted to participate in more activities (40.2%). Although more than half of participants wanted more friends (56.1%), only one-quarter of participants were interested in opportunities for intergenerational engagement (28.0%).



5.2 Prevalence of social isolation and loneliness

Four-in-ten participants were socially isolated (41.5%) and over one-third of participants were lonely (36.6%).



5.3 Risk factors for social isolation and loneliness

Table 2 presents a summary of the outcomes from both simple and multiple logistic regression analyses conducted to identify predictors of social isolation and loneliness.



TABLE 2 Univariate and multivariate analyses to determine factors independently associated with social isolation and loneliness.
[image: Table2]


5.3.1 Social isolation

In the final adjusted model, we identified three significant predictors of social isolation. Participants who reported resource-related barriers to aging-in-place were 6.56 times more likely than those with no barriers to experience social isolation [95% CI (2.00–21.57), p = 0.002]. Participants living in the county for less than 5 years were 3.35 times more likely to experience social isolation compared to those residing in the county for longer term [95% CI (1.04–10.81), p = 0.04]. In contrast, the odds of social isolation were lower among older adults interested in intergenerational activities [Adjusted OR (AOR) = 0.19, 95% CI (0.05–0.69), p = 0.01] compared to those who were not interested in participating in activities with youth or young adults. The final adjusted model demonstrated good predictive ability (c-statistic, 0.746) (54, 55).



5.3.2 Loneliness

Four significant risk factors were identified via stepwise logistic regression. Participants who were frail were 2.69 times more likely than those without frailty to experience loneliness [95% CI (0.88–8.17), p = 0.08]. Reporting boredom quadrupled the likelihood of loneliness compared to those without boredom [AOR: 4.06, 95% CI (1.63–12.11), p = 0.01]. Likewise, participants with limited knowledge about community services were 4.61 times more likely than those with more knowledge to report being lonely [95% CI (1.42–15.02), p = 0.01]. Finally, older adults who rated their community livability as low were 3.35 times more likely to experience loneliness compared to those who rated their community livability as high [95% CI (0.81–13.87), p = 0.09]. The final adjusted model demonstrated good predictive ability (c-statistic, 0.811) (54, 55).





6 Discussion

This community needs assessment highlights a successful grassroots initiative to expand access to data about SI/L. The needs assessment also identifies factors associated with older adults’ SI/L, such as living in the county for less than 5 years, reporting resource-related barriers to aging-in-place, boredom, limited knowledge about community services, frailty, and perceived community livability. Local leaders and community stakeholders can use these data to guide policy and practice recommendations to support aging-in-place in the county.


6.1 Strength of the approach in a rural context

The approach merits several strengths in the rural context. First, the community needs assessment builds on existing efforts in the community to address the unmet needs of rural older adults. By proactively engaging local community leaders, many of whom are 65 years or older, in the process, our approach champions grassroots engagement and ownership of the initiative (10). Second, our approach leverages local capacity, resources, and readiness for change. Rural nonprofits often face financial, geographic, and staffing challenges that limit their reach and impact on rural older adults (10, 32). A network approach mobilizes multi-sectoral stakeholders and creates the necessary infrastructure to implement change initiatives to address the health and social needs of rural older adults (10). Last, our approach provides community leaders with access to local data to drive policies and the development of initiatives to better support rural older adults (10, 11). In national and statewide assessments, data on rural populations are often suppressed due to low response rates and small sample sizes. Grassroots initiatives have the advantage of having access to hard-to-reach populations, such as rural older adults, to aid networks and coalitions in making informed decisions for their communities.



6.2 Tailored strategies to address SI/L

A multifaceted approach is needed to address SI/L in this rural community (3). Findings from the needs assessment underscore the importance of addressing the built environment features to enhance access to healthcare services, transportation, broadband, information, and social engagement and volunteer opportunities (3, 56). Additionally, volunteer-led and home-based initiatives that enhance social contact via non-digital means are promising, low-cost approaches that this community can employ to reduce SI/L among rural older adults who have mobility issues, limited income, or lack access to transportation (57, 58).

The findings also highlight the significance of considering the length of residence in this community as a critical factor in understanding social isolation among older adults. Specifically, it reveals that newcomers to the area (i.e., those who have lived in the community for less than 5 years) are at a higher risk of experiencing social isolation. Similar findings have been reported elsewhere (59). This finding underscores the need for the development and implementation of initiatives, such as orientation programs aimed at healthcare staff and community organizations to facilitate a deeper understanding of “what matters” to older adults across various domains, including social, psychosocial, and spiritual determinants of their health and well-being. Orientation programs (60) can equip individuals with the necessary knowledge and tools to engage with older adults in a holistic manner, considering their individual preferences, values, and priorities. Such programs can also assist older adults with navigating the available resources and services in the community. Identifying community engagement opportunities and connecting older adults with those resources can help create a supportive environment that promotes social interactions, community engagement, emotional well-being, and a sense of purpose (3, 31). By incorporating the principles of such person-centered care, these programs may have potential to help professionals develop a comprehensive understanding of each older adult’s unique social support system and psychosocial needs (31).



6.3 Practical implications

By investing to build an ecosystem of support, rural communities can address the evolving health and social needs of older residents (60). The American Association of Retired Persons (AARP) Network of Age-Friendly Communities can guide local efforts. The age-friendly community movement builds on the World Health Organization’s eight domains of livability framework which was developed to guide communities in becoming more age-friendly, livable, and connected (61, 62). Despite having a growing proportion of older adults in Central Appalachia (22), age-friendly initiatives have been slow to emerge in the region (63).

Since implementing the needs assessment described in this article, efforts are now underway to work with the AARP State Office to obtain the designation as an Age-Friendly county. Network members will build upon the findings from the needs assessment and conduct listening sessions with the community. The goal is to explore key issues on a deeper level, assess community readiness for change, and identify leverage points and opportunities for improvement. By using a data-driven approach and guidance from evidence-based strategies, network members can tailor efforts to the needs of their community members. Other rural communities can learn practical lessons from this needs assessment to expand local efforts to promote healthy aging.




7 Limitations

Our project has several limitations including a small sample size and lack of generalizability of the findings since the data were derived from older adults in a single county. In addition, purposive recruitment and the characteristics of participants (e.g., female, unmarried/divorced, living alone) may partially explain the high percentage of social isolation in this population. We acknowledge the influence of employment on SI/L issues. Employment was not included in the analysis because residents who completed the needs assessment were not employed. Gender was captured in a binary way (male or female) and may not capture the gender diversity of participants. Lastly, a small sample size resulted in a lower precision during data analysis (e.g., wide confidence intervals).



8 Conclusion

Overall, this community needs assessment underscores the urgency of addressing SI/L among rural older adults in Central Appalachia and the importance of localized data to inform program development for this population. By implementing data-informed strategies and policies, rural communities can work toward promoting age-friendly initiatives to address SI/L among their older residents.
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Background: There is wide acknowledgement in the literature that social connection is protective against loneliness and depression. More robust research, however, is needed to evaluate interventions that promote social connection. This protocol paper outlines the evaluation of a community-wide social connection program, Connect Local, in metropolitan Melbourne, Australia to support people 65 years and older to increase access to local community services/activities; and to ascertain impact on social connection, loneliness, depressive symptoms, physical and mental wellbeing, and use of health services.

Methods: A Type 1 Hybrid design, including program effectiveness, cost-effectiveness, and implementation evaluation of the Connect Local program, will be undertaken. Eighty-eight participants aged ≥65 years with one or more chronic health condition, who are also either experiencing or at risk of loneliness, social isolation and depressive symptoms will be invited to participate in the evaluation. Outcomes, measured at baseline, 3, 6 and 12 months, include loneliness, social isolation, depressive symptoms, social anxiety, goal attainment, wellbeing, quality of life and health care utilisation. A gender and age matched comparator group of 88 individuals will be recruited from outside the intervention local government area. Impact of the intervention on community service providers in the target region will be evaluated using mixed methods, where triangulation will be used to combine the qualitative and quantitative data using a deductive-simultaneous design. Changes in wellbeing and quality of life of community volunteers will also be measured. All groups will be interviewed to ascertain their experience and perceptions of the program. The economic evaluation will use a Social Return on Investment (SROI) approach, to include outcomes at the individual, community, and system levels. Implementation outcomes will consider Reach, Adoption, Feasibility, Acceptability, Appropriateness, Fidelity, and Sustainability of the intervention.

Discussion: This study will provide a better understanding of the impacts of a community-wide social connection approach in older adults, the community and broader system.

Clinical trial registration: https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=385192; Identifier ACTRN12623000968673.
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1 Introduction

Many older people live with chronic health conditions, with the prevalence and number of chronic health conditions rising with increasing age (1–3). In addition to chronic health conditions, many older people also report loneliness and social isolation (4). The Global Initiative on Loneliness and Connection defines loneliness as a subjective unpleasant or distressing feeling of a lack of connection to other people, along with a desire for more, or more satisfying, social relationships (5). Loneliness is different to social isolation, defined as having objectively fewer social relationships, social roles, group memberships, and infrequent social interaction (5). Prolonged periods of social isolation and loneliness can negatively impact a person’s mental, physical and social wellbeing, leading to increased risks of developing social anxiety, clinical depression and suicidal ideation (6) and is associated with developing dementia (7, 8), cardiovascular disease (9) and early mortality (10). This may have been compounded by recurrent COVID-19 pandemic lockdowns (8, 11). Susceptibility to depression and anxiety increases with the cumulative impact of social isolation and loneliness on an individual’s mental health and social wellbeing (12, 13). Currently, healthcare systems are focused on treating illness and disease, rather than adopting a preventative approach that enables people to keep healthy and well, such as supporting social connections (6, 14–16). Addressing social needs is critical not just for improving health and wellbeing, but also to ensure improved, appropriate, and efficient use of finite healthcare resources; as older people who are lonely are more likely to seek medical attention in order to satisfy social needs (17). The subsequent long-term impact of unaddressed loneliness on health (7, 9, 15) will further increase healthcare system utilisation (18).

Optimal healthcare delivery is holistic, following the biopsychosocial model, considering social, psychological, and biological factors (19). This approach is designed to enable care that meets the needs of the individual, including enabling continuity of care, with early medical and psychosocial intervention to prevent escalation to more significant health issues (20). Unfortunately, holistic care is lacking, with current models of care being siloed and predominantly focusing on biomedical aspects (14, 16). Loneliness has been found to be more detrimental for mental health correlates and social isolation for physical health (21, 22) but the presence of both loneliness and social isolation further exacerbates poor health outcomes and increases mortality (21, 22).

One intervention that has the potential to address both social isolation and loneliness is social prescribing (23), defined as:


A means for trusted individuals in clinical and community settings to identify that a person has non-medical, health-related social needs and to subsequently connect them to non-clinical supports and services within the community by co-producing a social prescription – a non-medical prescription, to improve health and wellbeing and to strengthen community connections (24).
 

Social prescribing is currently receiving increased interest; however robust evaluations are limited.

To date, existing studies on effectiveness of social prescribing interventions are of varying quality, where a rapid review found mixed results with some positive, mixed and negative outcomes reported (25). Other reviews identified that the majority of studies focus on positive qualitative outcomes (23, 26). There have been limited quantitative outcome studies, focusing mainly on health-related outcomes, showing inconsistent results (23, 26). This may be because the quantitative measures used for evaluation of outcomes may not adequately capture more complex outcomes, such as community connectedness, social engagement, confidence, willingness to give and receive peer-support, and confidence to access services and self-determination and self-care. These ‘hard to quantify concepts’ were captured in qualitative studies, which predominantly reported positive outcomes for participants (23, 26, 27). Additionally, only a few social prescribing interventions measure loneliness (28).

In the UK, the National Academy for Social Prescribing has undertaken systematic reviews on social prescribing and social connection activities with international evidence (23, 29). Existing evidence highlights more robust research is needed and suggests:

a) The most effective models comprise a collaboration of local partner organisations working together;

b) Social prescribing can have a positive immediate impact on a wide range of outcomes, including reductions in loneliness, and improvements in mental health, social connections and overall wellbeing;

c) Social prescribing can reduce pressure on primary care and save healthcare costs;

d) Social prescribing generates a favourable Social Return on Investment (SROI) in most cases;

e) More research is needed that includes more diverse populations; and

f) There is less evidence on the medium and long-term impact of social prescribing, and research in this area is required.

Recent systematic reviews findings have indicated that future research has to include evaluations on intervention outcomes at the individual, community and system levels, implementation outcomes and cost effectiveness (30, 31).

Specific to health economics, there is a need to understand and quantify the social and economic value that community-based assets generate, for example, whether enabling reciprocity and building mutual trust amongst community members promotes social wellbeing that leads to cost saving by reducing escalation of health issues requiring health service use. Loneliness is associated with a substantial economic burden, where individuals who are lonely are more likely to seek medical attention to satisfy social needs (17, 18). A report from 2021 (32) estimated the cost of loneliness at AUD$2.7 billion each year, which equates to an annual cost of AUD$1,565 for each person experiencing loneliness. Therefore, interventions that aim to alleviate loneliness are likely to be cost saving and cost-effective but there is currently limited evidence that this is the case (33, 34).

To enable the delivery of an evidence-based, person-centred approach to social prescribing in Australia, we have codesigned a new program, Connect Local, based on current UK models.


1.1 The Connect Local program

Connect Local is a newly-developed, codesigned program where community members living in one south-eastern metropolitan Melbourne local government area (LGA), will be supported to connect with local social services and/or activities through a paid trained Community Connector role, with the aim of reducing loneliness, social isolation and/or depressive symptoms; and improving wellbeing (35). This is a whole of community approach to promote social connection incorporating social prescribing, in addition to network building, awareness raising, volunteer and peer support, and other social capital building activities. The program will be evaluated, considering program effectiveness, cost-effectiveness, and implementation summative and process outcomes.

The Connect Local initiative represents a collaboration led by an aged and community care provider, Bolton Clarke; with a tertiary healthcare provider, Alfred Health; a primary care organisation, South Eastern Melbourne Primary Health Network; and a multi-sector and multi-discipline network, the Australian Disease Management Association, called Connecting Communities to Care. Stage 1 comprised co-designing a community-wide approach to facilitate older community members to link with local social supports in one LGA of Eastern metropolitan Melbourne, Australia.

Stage 2 involves implementing and evaluating the Connect Local early intervention program that links older Australians with local social supports, in the Glen Eira LGA.



1.2 Theoretical framework

In this project, we aim to evaluate a program that will support older community members with at least one chronic condition who are at risk or experiencing loneliness, social isolation and/or depressive symptoms to optimise their wellbeing through building their capacity to socially connect. This will be done by enabling their access to local, relevant, social supports using a paid Community Connector role, supplemented with volunteer and peer support to help them do this.

Social capital theoretical constructs will underpin this work. Social capital is a broad, umbrella concept with many components and difficult to define, attempting to map the value of relationship networks (36). Basically, social capital is ‘something social’ (called “Form”), drawn from a Source (be it individual competencies, history and culture, education and others) that has the potential/ability/capacity to produce Outcomes that are productive, beneficial and important (36–39). Social capital exists between people, in groups and communities and in communities and society, and can benefit individuals, the collective and/or both. The ‘something social’ requires a structural dimension be in place to enable cognitive and relational dimensions to occur (36). More specifically, the structural category facilitates cooperation (enabling it to occur), but the cognitive category predisposes cooperation (so people actively seek out and participate in social engagement) (40). These three dimensions are connected and mutually reinforcing, so cannot be treated separately. In addition, the context within which these activities are implemented is important, which includes the resources necessary to enable them to occur. Resources can be defined as information, trust, support (41), as well as the traditional wealth, status, power and social ties linked to the individual (42) – context (including resources) mediate the ability to achieve the desired outcomes. Our approach focuses on the pro-social aspects (giving, sharing, helping, caring, supporting) provided within a network of social connection, which will lead to reduced loneliness, social isolation and depressive symptoms and improved psychological and physical wellbeing. All of which will eventually lead to reduced health system use (such as reduced hospitalisations). Putting this all together, the social capital approach that we will utilise can be depicted in Figure 1.

[image: Figure 1]

FIGURE 1
 Social capital approach adapted from a model developed by Claridge (43) from the Institute for Social Capital.


Specific to loneliness, we refer to the conceptual model developed by Lim et al. (44) which guided the different types of variables collected in our evaluation but also provide a more comprehensive socioecological approach to reducing loneliness. The Conceptual Model of Loneliness articulates the different risk factors and correlated for loneliness in three parts: demography (i.e., age, gender, marital status, living states, socioeconomic status), health (physical, mental, cognitive, brain and biology), and socio-environmental (e.g., workplaces, digital use) (44). It is assumed that everyone holds at least some risk factors of loneliness and these risk factors interact and may lead to problematic levels of loneliness (44). Therefore, it is critical to consider how different types of factors (such as individual, relationship, and community factors) can also contribute to the severity of loneliness.

Finally, program development was underpinned by a Theory of Change, generated according to the changes stakeholders aspired to achieve as a consequence of delivery of programs to promote holistic wellbeing, shown in Figure 2. Table 1 shows the participants of the stakeholder engagement and level of engagement that led to the development of the Theory of Change. Participants included those involved in codesign from previous studies aiming to promote holistic wellbeing through community supports: Older Women Living Alone (OWLA) (45) and Peer support for Older WomEn to pRomote wellbeing and independence (POWER) (46). These elements were then refined from codesign sessions in Stage 1 of this study.
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FIGURE 2
 Theory of change for “Connect Local”.




TABLE 1 Participants involved in codesign that refined the theory of change and their engagement.
[image: Table1]



1.3 Evaluation of Connect Local

We propose to contribute to the evidence-base by undertaking an evaluation to measure program effectiveness, health economic outcomes and the implementation of the Connect Local program. This evaluation will include medium- and longer-term loneliness, social isolation, depressive symptoms, and wellbeing outcomes of the community-wide social connection initiative with a comparator group. The evaluation will also include a comprehensive economic evaluation, using a Social Return on Investment (SROI) approach (47), to cover outcomes at the individual, community and system levels. Finally, implementation outcomes will also be evaluated to consider Reach, Adoption, Feasibility, Acceptability, Appropriateness, Fidelity and Sustainability of the intervention.

At the end of the project we aim to contribute to the greater understanding of how a social connection program for older people functions, building on the middle conceptual and grand theories used to underpin this work. We anticipate this will enable a greater conceptualisation of how implementation of this program impacts the included stakeholders and is in turn impacted by the multiple contextual components.




2 Methodology

The research team is using a pragmatic approach, where all necessary approaches will be used to understand the research problems. There are a number of different components that will be considered, and each component will be using a different approach.


2.1 Individual and cost effectiveness outcomes

The outcomes related to the impact of the Connect Local intervention on older individuals and cost effectiveness will include a post-positivist ontological approach, where there is a single reality, imperfectly known (48, 49). Following on from this, our epistemological approach considers that we can only establish probable truths, as obtaining knowledge is subject to human error (48, 49). Axiomatically, we are considering that our intervention will make the community a better place by reducing loneliness, social isolation and/or depressive symptoms, leading to wellbeing, increased community activity/program use and reductions on health system use. The evaluation team aims to observe and measure the changes resulting from the Connect Local intervention, therefore position themselves outside the context of the intervention.



2.2 Community, health system and implementation outcomes

The outcomes related to the impact of the Connect Local intervention on the community, health system and the implementation of the program will be using a critical theory approach, where there are multiple subjective realities, influenced by power relations in society (48, 49). The knowledge is subjective, and co-constructed between individuals and groups (48, 49). The aim is to understand the relationships and these groups. The evaluation team is part of the implementation process, actively engaging and therefore position themselves inside the context of the intervention.



2.3 Researchers background

The ten members of the research team (nine female), consist of eight researchers, with research experience varying from early career (E.R., K.F., and S.A.) midcareer (R.O., D.F.), to highly established (M.L., L.E, and J.L.). The two non-research team members have work roles that support delivery of care in health (A.Y) and aged and community (K.R.) systems.

Five team members currently work within an aged and community care service organisation (R.O., K.R., E.R., S.A., and J.L.). Two team members work as clinicians, one in a hospital (D.F) and one in primary care with a university position (M.L.). One works within a university environment only (L.E.) and one team member works at a peak health organisation (K.F.). The professional backgrounds of the research team are also diverse, with clinical training of six team members [in the fields of podiatry (R.O.), optometry (S.A.), nursing (K.F.), psychology (M.L.), speech pathology (J.L.), endocrinology and general medicine physician (D.F.)] and fields of health economics (L.E.) and business and management (K.R. and A.Y.).




3 Methods

This manuscript includes the relevant elements from the Standard Protocol Items for Clinical Trials (SPIRIT) guidelines (50), and the consolidated criteria for reporting qualitative research COREQ (51) and Standards for reporting implementation studies (STARI) (52).

The evaluation will be a Type 1 Hybrid effectiveness-implementation study design (53), with research objectives to ascertain program effectiveness, program cost-effectiveness; and implementation summative and process outcomes. This evaluation comprises Stage 2 of a two-stage project, with Stage 1, codesign of the program, being published separately. Hypotheses and research questions in the form of PICO [participants, intervention, comparator and outcome(s)] (54) have been generated for the research components involving a comparator group for quantitative data. Propositions and research questions in the form of SPIDER (Sample, Phenomenon of Interest, Design, Evaluation, Research type) (54) have been generated when data is mixed method or qualitative.

Hypotheses are proposed for the first two evaluation components:


3.1 Program effectiveness

Compared to the comparator group, older people receiving the intervention will, when compared to baseline, report at 3-, 6- and 12-months follow-up:

(i) a reduction in loneliness, social isolation and/or depressive symptoms;

(ii) improvement in wellbeing and quality of life;

(iii) increased access to activities/services in the community.

Three months after participation in the program, community volunteer participants will have improved wellbeing and quality of life when compared to baseline.

It is hypothesised that all stakeholders: intervention, volunteer and service provider participants will also have a positive perception of and experience with the program.

Research question for older participant cohort using PICO:

Does participation in the Connect Local social connection program reduce loneliness, social isolation and/or depressive symptoms, improve wellbeing and quality of life and increase access to activities/services in community of older Australians when compared to a similar group who do not have access to a similar program?

Research question components for stakeholders using SPIDER:

Sample: volunteers and service provider participants;

Phenomenon of interest: perception and experience of program;

Design: prospective surveys and semi-structured interviews;

Evaluation: impact on community and health services, and perceptions of the program;

Research type: mixed methods.

Question: What are the perceptions and experiences of volunteers/service provider participants after being a part of the Connect Local program?



3.2 Program cost-effectiveness

(i) Among the target cohort within the study LGA, Connect Local will generate improvements in the health, wellbeing, and quality of life of participants that can be translated into monetary values. This will be established by comparing the situation before and after the Connect Local intervention and comparing outcomes with the comparator group.

(ii) When comparing the cost of the intervention with the social and economic outcomes, including health service utilisation, the SROI ratio will yield a return greater than the investment.

Research question using PICO:

Is Connect Local more cost effective to address loneliness, social isolation, depressive symptoms and wellbeing in older community members compared to no Connect Local?

A proposition is proposed for the third research component:



3.3 Implementation: Connect local will be implemented as planned

The program effectiveness and cost-effectiveness components will be evaluated in a prospective, cohort quasi-experimental (non-randomised), pragmatic trial, using a convenience sample of participants, with the intervention group drawn from those living in the target LGA who access the community connector.

Research question components using SPIDER:

Sample: older community members, volunteers and service provider participants;

Phenomena of interest: reach, adoption, feasibility, appropriateness, fidelity, sustainability.

Design: prospective surveys, semi-structured interviews, administrative data;

Evaluation: implementation of program as planned;

Research type: mixed methods.

Question: What are the perceptions and experiences of [participants] about the Connect Local program and it being implemented as planned?



3.4 The intervention: Connect Local

The Connect Local program will involve eligible individuals to access a trained and paid Community Connecter professional. Community Connectors are individuals with a counselling, community development, health/allied health professional and/or life coaching background, who receive training in social prescribing (55), wellness and reablement and positive ageing, diversity in ageing, mental health first aid and trauma informed care.

Once a referral/contact is received, the Connect Local program manager contacts the community member and first discusses the program, to ascertain that it is what they are seeking. If so, the community member is screened for eligibility, namely, they live in target geographic location, are aged 65 or older, have a chronic health condition, and are in need of social connection. If appropriate, the program manager organises the Community Connector to contact the individual to organise a time to meet face to face and commence the program. As shown in Figure 3, the Community Connector will work with eligible community members to:

1. Identify what matters to the individual and screen for loneliness, social isolation and depressive symptoms: the Community Connector holds a rapport-building conversation, involving open-ended questions and using motivational interviewing techniques guided by the NHS document ‘What matters to me?’ (56). The question topics have previously been codesigned with Community Connectors and community members to ensure they are fit-for-purpose for the local population, and include: expectations of the program, personal history in the area, past activities of interest, and when they remember being happy – where they were, who they were with, and what they were doing;

2. Work together on generating goals that address a social need/s, and a develop a plan to achieve these goals by linking the individual to activities and/or services being offered in the target geographic area. This is based on the discussion on “What matters to me?” and what existing available programs and activities are in the region, as well as the community member’s level of digital engagement and any transportation requirements. Usually three or four programs/activities are generated for pursuing;

3. Support the individual to access these activities/services using local resources such as volunteer support including transport. This involves the Community Connector reaching out to program/activity providers agreed to in point 2, and organising to meet with the community member at the program/activity location. This serves as an introduction and, if possible, have the community member participate or at least view the program/activity, to ascertain whether this is something they are interested in engaging with. If the community member is interested, the Community Connector facilitates ongoing engagement in the program/activity, as needed. If the community member is not interested in this program/activity, they pursue an alternative program/activity discussed previously; and.

4. Review follow up to ensure that the activities and/or services are addressing their needs. Should there be any issues, the Community Connector may either engage with the service/activity provider to address them or work with the individual to develop a new goal, plan and access new activity/service.
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FIGURE 3
 Service flow of Connect Local. Adapted from Mann et al. (20).


Individuals who participate in all four elements will be considered to have completed the full program. Meetings between the Community Connector and the participant will be undertaken in a mutually agreed upon location, including local community houses, local spaces such as libraries, local cafés, or in the participant’s home.

People will be engaged in the program through multiple sources: the local tertiary hospital, aged care provider, general practices, allied health providers, community health providers, through the program website, and general community access.


3.4.1 Comparator group (usual care)

These individuals will receive usual care (regular access to activities in their LGA), and will not be engaged in the Connect Local program.




3.5 Participants of the evaluation

There are three participant groups involved in this evaluation: older community members, community volunteers, and health and social care providers.


3.5.1 Older community members: intervention group

The inclusion criteria include being aged 65 years or older; understand and speak English sufficiently to understand and be involved in the program; live in the target LGA; community dwelling (including those experiencing homelessness); have at least one chronic health condition; are at risk or experiencing loneliness, social isolation and/or depressive symptoms. Screening tools are summarised in Table 2, loneliness will be assessed using both the Single Item Measure and UCLA-3 as per recommended national indicators of loneliness (66).



TABLE 2 Intervention outcome evaluation methods.
[image: Table2]

The exclusion criteria include living in residential aged care; individuals who do not speak English sufficiently to understand the program; and individuals who do not have the cognitive capacity to consent [assessed using a Cognitive Capacity to Consent Checklist (67)].

All eligible individuals will be made aware of the evaluation by the Community Connector and asked if their details can be shared with the researchers to contact them about the study. The researchers will contact the individuals to obtain consent. If consent is obtained, individuals will be asked if they would like to be informed of trial results.



3.5.2 Older community members: comparator

Given the proposed whole of community impact of Connect Local program, the inclusion criteria for the comparator group are the same as for the intervention group, except that they do not live in the target LGA. These participants will be recruited from the local tertiary hospital and aged and community care provider. All eligible individuals will be made aware of the program through their care provider and will be asked if their details can be shared with the researchers to contact them about the study. The researchers will contact the individuals to obtain consent. Recruitment will be monitored in blocks of five to match comparator participants by age and gender to the intervention participant group.



3.5.3 Community volunteers

Inclusion criteria include: any age (including younger people of school age); Live, work or are willing to regularly come to the target LGA; currently a volunteer engaging with community members receiving Connect Local program; and understand and speak English sufficiently to understand the program.

Organisations engaging volunteers will share the information on the evaluation, and all volunteers who have been involved in supporting individuals engaging in Connect Local will be invited to reach out to researchers and participate in the evaluation.



3.5.4 Health and social service providers

Inclusion criteria are individuals who work at health and social services that support eligible older participants or volunteers in the target LGA, including the Connect Local program and the Community Connectors. Researchers will obtain information on health and service providers engaged in the program from the Community Connector and contact them directly to ask them to participate in the evaluation.




3.6 Data collection


3.6.1 Procedures

Data will be collected either by researchers via the phone, in-person, in paper-based surveys, or by Community Connectors during program operations. Study data will be collected and managed using REDCap electronic data capture tools hosted on a secure server at Bolton Clarke (68), which only researchers will have access by password. Table 2 outlines the different levels and the data collected, while Table 3 outlines the time points of data collection. If data collection causes distress to participants, interviewing will be immediately halted and existing escalation procedures will be followed, including referral back to the referring healthcare provider (community members), service responsible (volunteers), or external mental health services.



TABLE 3 Schedule of enrolment, interventions and assessments, per SPIRIT guidelines (50).
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3.6.2 Outcomes: intervention

The aim of this evaluation is to assess the participant outcomes, and program effectiveness and impact from the Individual, Community and Health Service perspectives.


3.6.2.1 Individual level

This is the level at which individuals are impacted directly, including older community members, volunteers and health and social service providers.

For older community members, we will consider the primary outcome as a mean change in loneliness, from baseline at 3, 6 and 12 months for participants receiving the Connect Local program, when compared to the comparator group. This will be measured using UCLA-3 as informed by previous research that support the sample size calculations (58). At this stage, there is insufficient research data to calculate sample size when using UCLA-4 (57), however this tool has been recommended for use by community organisations by Australia’s national network, Ending Loneliness Together (71), therefore we will also utilise this tool to capture loneliness to ascertain whether it can be utilised with this cohort in future studies.

As outlined in Tables 2, 3, secondary outcomes, including social isolation, social anxiety, depressive symptoms, and improvement in quality of life and wellbeing, are a mean change from baseline at 3, 6 and 12 months for participants receiving the Connect Local program, when compared to the comparator. Achieved goals, as measured by the Goal Attainment scale (64), will also be gathered from the intervention group.

For community volunteers involved in the Connect Local program, as per Tables 2, 3, we will collect health-related quality of life and wellbeing measures at baseline, 3, 6 and 12 months.

Perceptions of the program will be collected from community members in the intervention group, volunteers and service providers involved in referred to the Connect Local program through interviews or focus groups at three months from participant baseline. Questions will invite participants to share their thoughts around the following aspects of the program: Relational (trust and trustworthiness, obligations and expectations, identity and identification), Cognitive (shared language, codes and narratives; shared values, attitudes and beliefs; and shared goals and purpose), and Structural (roles, rules, precedents and procedures).



3.6.2.2 Community level

As per Table 2 the following indicators will be collected to evaluate the impact of the program on the broader community: the number of participants who access community activities/services, the number and types of services offered to and used by participants in both the intervention and comparator groups at baseline, 3, 6 and 12 months using the Resource Use Questionnaire [adapted from Fletcher (65)].

We will also ask community service and/or activity providers about the impact of the program on their services six monthly, using the Community Service Impact Survey (72), and their perspectives of the program through interviews or focus groups at three months from when participants were engaged in their program.



3.6.2.3 System level

To evaluate impact of Connect Local on health services use such as hospitalisations, General Practitioner (GP) visits and other health service visits, several health service-related indicators will be collected from participants in both the intervention and comparator groups at baseline, 3, 6 and 12 months using the Resource Use Questionnaire [adapted from Fletcher (65)], as per Tables 2, 3. Using interviews, the service provider morale in general practice and other referral agencies and healthcare provider satisfaction will also be gathered at three months from when their patients engaged in the Connect Local program.


3.6.2.3.1 Sample size calculation

3.6.2.3.1 Sample size calculation. The primary outcome is a reduction in loneliness at 3 months for participants receiving the Connect Local program, when compared to the comparator group. A program conducting similar activities found a statistically significant reduction in mean UCLA-3 scores of 0.85, with a medium effect size of 0.37 (73). Using this effect size at 0.05 alpha, 76 participants are required in the intervention group to reach 0.9 power. Allowing for 15% attrition at the 3 month follow up, we have increased the sample size to 88. A matched comparator group will be recruited at a 1:1 ratio, as such a total of 176 participants will be recruited to the intervention and comparator groups.





3.6.3 Outcomes: cost-effectiveness

To consider the social value generated by the initiative, a triple bottom line of social, economic and environmental value through Social Returns on Investment (SROI) will be considered (74). Economic evaluation is a tool used to guide resource allocation decisions in health care, where effects are often expressed in health-related units. However, it is anticipated that interventions that alleviate loneliness are not only associated with health benefits but also broader societal benefits, where benefits often accrue across sectors. As such, a broader evaluation framework is required to determine the social and economic value of the Connect Local intervention, such as Social Return on Investment (47).

The scope of the health economic evaluation will involve data collected as part of this evaluation between May 2023 and May 2025 (8 quarters), during which time the program will be fully established and running in the target LGA. The categories of stakeholders that will be operationalised will be:

1. Beneficiaries: those who experience the outcomes of an intervention (community members) involved in Connect Local;

2. Implementers: suppliers and subcontractors (Bolton Clarke, Social Service providers);

3. Promoters: those who provide support and a conducive environment for implementation of the intervention (health care providers); and

4. Funders: those who directly and indirectly finance the project (The Ian Potter Foundation, Department of Health, target LGA City Council).

The theory of change, shown in Figure 3, developed for this study, was used to underpin this cost-effectiveness evaluation.

The evaluation component will involve the following SROI process steps:


3.6.3.1 Evidencing outcomes and giving them a value

Data on loneliness, social connection, depressive symptoms, wellbeing, quality of life and health service use at baseline, 3, 6 and 12 months will provide evidence of outcomes, drawing comparisons between the intervention and comparator groups. Each outcome will be then monetised using financial proxies. Costs and benefits that occur at different time points will be made comparable by adjusting for inflation in order to calculate net present value (47).



3.6.3.2 Establishing impact

This stage will determine those aspects of change that would have happened anyway or are a result of other factors. Such aspects will be eliminated from consideration. Qualitative and quantitative data (surveys on loneliness, social connection, depressive symptoms, wellbeing and quality of life at baseline, 3, 6 and 12 months) will provide this evidence. Monetised outcomes will be discounted on the basis of what would have happened without the intervention (deadweight), what outcomes are displaced by the intervention (displacement), who else has contributed to the outcomes aside from the funder (attribution), and whether experience of the outcomes declines over time (drop off).



3.6.3.3 Calculating the SROI

This will involve adding up all benefits. Investment into the Connect Local will be compared to the discounted, monetised value of benefits. The discounted, monetised value of benefits and outcomes will be divided by total investment (inputs) to estimate the SROI ratio.




3.6.4 Outcomes: implementation

In order to ascertain the effectiveness of the implementation of the program, the following methods will be used:


3.6.4.1 Reach and adoption

To ascertain the useability of the intervention (does it reach the right people? Are they using it?), we will collect demographic data of participants, number of clients who engage with the Community Connector and number of participants who complete the program, using administrative data from the Connect Local program, stored in Bolton Clarke’s client record system.



3.6.4.2 Feasibility, acceptability, and appropriateness

To ascertain the perceived fit and relevance of the intervention, the extent to which it can be used in the participating organisations, and acceptability (overall experience), we will collect: time taken to complete the program (collected through administrative data), perception/attitudes of all stakeholders as to the ease of use, usefulness of, and satisfaction with, the program (through interviews), and organisational support systems and processes also through interviews as well as the Resource Use Questionnaire [adapted from Fletcher et al. (65)] collected at 3, 6 and 12 months.



3.6.4.3 Fidelity and sustainability

To ascertain the uptake of the intervention into practice as planned, and the extent to which it can be embedded into practice to promote sustainability, we will use administrative data on the delivery of all four program components outlined in section 2.2 above, and organisational support systems and processes to enable this. We will supplement this information with in-depth data from interviews/focus groups with all participant groups, using open-ended questions around the participant experiences of the program components by participants. These questions will include sharing thoughts on: being made aware of the program and signing up; the engagement with the community connector – the process of finding out ‘what matters to you?’; How they connected with the programs/activities; Whether this went well and what happened then.





3.7 Data analysis


3.7.1 Outcome 1: intervention evaluation – program effectiveness


3.7.1.1 Quantitative data analysis

For all quantitative, repeated, continuous individual level variables (loneliness, social isolation, social anxiety, depressive symptoms, wellbeing, quality of life) the main research question will be whether the study intervention is effective at improving the outcome of interest compared with usual care. Modelling these data will focus on fitting linear mixed models using different covariance matrices such as: unstructured, an exchangeable-changeable and AR level-1 residual matrices, where the mean structure of all fitted models include a term for intervention group and a term for time and an interaction term for time and intervention. Non-linear outcomes will be fitted using Generalised Estimating Equations (GEE) analysis which requires that the missingness mechanism is Missing Completely At Random (MCAR). Alternatively, polynomials and/or piecewise linear functions will be utilised for modelling outcomes with non-linear growth trajectories if responses are Missing At Random (MAR). To ascertain whether the missing data is MCAR or MAR, we will utilise methods such as data inspection, applying domain knowledge and comparing summary statistics between cases with complete data and those with missing data to determine the missing data mechanism. An understanding of the mechanism will enable an appropriate statistical method to be chosen to handle the missing values in the data set.

For quantitative, binary or dichotomous individual level outcomes (scales that have cut-off scores: loneliness (UCLA-3), social anxiety, depressive symptoms) additional analysis will be undertaken addressing the research question: do the interventions differ in their effectiveness, such that individuals in the intervention group experience a greater improvement in their probability of achieving the desired outcome compared to those receiving usual care. Generalised linear mixed models (GLMMs) for dichotomous outcomes will be used as well as GEE. The typology of missing data will be investigated to make sure that the assumptions of the adopted statistical technique are not violated. Our choice of GLMMs is based on the specific characteristics of the data, as well as the advantages provided by GLMMs in handling dependent responses in longitudinal or repeated measures studies. As highlighted in Breslow and Clayton (75), GLMMs incorporate random effects into the linear predictors and are particularly well-suited for modelling the dependence among response variables in such study designs.

Selection of the model that best fits the data will be based on the low goodness-of-fit measures such as the Akaike information criterion (AIC) and Bayesian information criterion (BIC). Additionally, the log-likelihood ratio test will be employed as another method for evaluating model fit.

All quantitative community and system level variables, as well as the goal attainment will be analysed descriptively. Descriptive statistics will be presented as proportions, means (standard deviations) or, for variables that did not conform to a normal or log-normal distribution, medians (interquartile range).

Statistical analysis will be performed using STATA V.15.0 (STATA Corp LP., College Station, Texas, United States). We will use a Type I error rate of 5% to indicate statistical significance, with 95% confidence intervals (CI).


3.7.1.1.1 Missing data

3.7.1.1.1 Missing data. General and generalised linear mixed models use maximum likelihood estimation which produces robust/unbiased estimates as they make implicit corrections for missing data, hence they are likely to retain more power if participants are lost to follow-up than traditional repeated-measures ANOVA/ANCOVA approaches which use “complete-case-analysis” approach that only includes cases with no missing data in the analysis. Maximum likelihood estimation (MLE) for incomplete longitudinal data (continuous or categorical) uses all available information, which means all participants will be included in the analysis regardless of whether they had complete responses for all occasions/timepoints or not. The MLE estimates are consistent if the assumption of data missingness is MAR and is more robust than using imputed values.

If more than 5% of the outcome data are missing, a sensitivity analysis will be conducted comparing fitted models in terms of estimates and corresponding standard errors using maximum likelihood estimation with and without considering different imputation techniques.




3.7.1.2 Qualitative data analysis

For all qualitative individual, community and system level variables, interviews with participants will be audio-recorded, transcribed and then analysed utilising thematic analysis. Thematic analysis based on grounded theory involves finding repeated patterns of meaning within qualitative data (76) and will be facilitated with the use of qualitative management and analysis software such as NVivo (77). In addition, an interview summary will be created for each interview and circulated to the research team, facilitating the team’s ongoing knowledge of the data being collected. An inductive approach will be used within the project, which allows for themes and findings to emerge from the data, grounding the findings in the perspectives and experiences of participants. Finally, situational analyses will be used to supplement basic grounded theory with situation-centred approaches, enabling the consideration of all of the collective actors and the arena’s within which they engage to develop and fully articulate an ordered situational map (78).


3.7.1.2.1 Mixed method approach

3.7.1.2.1 Mixed method approach. Triangulation will be used to combine the qualitative and quantitative data using a deductive-simultaneous design (79) where the core component is quantitative, and the supplemental component is qualitative.





3.7.2 Outcome 2: health economic evaluation – program cost-effectiveness

The following accepted systematic approach to analyses of the SROI approach will be undertaken (47, 80).

The research team will identify and categorise the stakeholders, and the outcomes most relevant for each, and then apply the following tools of SROI (outlined below): consideration of deadweight, displacement, attribution and drop off. We will do this through discussion between team members undertaking evaluation and program implementation in relation to each of the outcomes considered in the SROI. See the Box 1 re: tools of SROI.


BOX 1 Tools used to calculate Social Return on Investment (SROI)

Tools of SROI

Establishing impact (attribution, deadweight, displacement, drop-off):

To minimise the risk of overclaiming the benefits it was necessary to account for deadweight, displacement, attribution, and attrition.

Deadweight: responds to the question: ‘How much of the outcome would still be attained without the activity delivered?’

We will use the quantitative data captured in the comparator group to ascertain this information, measured as a percentage, and then that percentage of the outcome will be deducted from the total quantity of the outcome.

Displacement responds to the question: ‘Were there any activities with the same outcome displaced by the intervention being evaluated?’

We will capture this information when collecting service information from participants involved in the program and comparing them to what was captured in the comparator group – using a percentage and deducted from the total outcomes.

Attribution responds to the question; ‘Who else contributed to the attainment of the outcome?

The research team will identify all relevant stakeholders and to assess how much of each outcome could be attributed to the delivery of Connecting Communities to Care with due circumspection. This will be calculated as a percentage.

Drop-off responds to the question: ‘How much of the outcome is lost in the years post intervention?’

To calculate the percentage of the outcome lost in the years after delivery of the intervention. It is calculated by deducting a fixed percentage from the remaining level of outcome at the end of each year. This will be calculated as a percentage.
 

Calculating the SROI:

The calculation of the SROI will consider the total value of the inputs in the program. The discounted, monetised value of benefits and outcomes will be divided by total investment (inputs) to estimate the SROI ratio.



3.7.3 Outcome 3: implementation – process evaluation

The process evaluation aims to assess the effectiveness of the implementation process on reach, adoption, feasibility, acceptability, appropriateness, fidelity, and sustainability.

1. Reach and adoption: this will include quantitative data that will be reported descriptively, using frequencies and proportions.

2. Feasibility, acceptability and appropriateness: this will include quantitative data that will be reported descriptively, using frequencies and proportions. Qualitative data will be analysed thematically using an inductive approach, as described above, to ascertain themes around feasibility, acceptably and appropriateness of the program. Process data regarding organisational support systems and processes will also be reviewed by the research team, discussed as a group, considering the content in light of the qualitative data analysis results to form synthesised outcomes. This information will be reported narratively.

3. Fidelity and sustainability: interview qualitative data will be analysed deductively, to ascertain whether program components were delivered as planned. Further, information on organisational support systems and process will be reviewed by the research team to consider the sustainability of the program. This information will be reported narratively.


3.7.3.1 Mixed methods approach

Expansion method, using simultaneous design where the core component is quantitative and the supplemental component is qualitative (79).






4 Discussion

The Connect Local early intervention model is designed with end users to positively impact the wellbeing and quality of life for an older population at risk or experiencing loneliness, social isolation and/or depressive symptoms, by utilising a social prescribing approach. Our intervention evaluation will determine impacts on community members involved in the program, as well as volunteers and service providers involved, over 12-months. The SROI evaluation will highlight social, economic and health outcomes for the beneficiaries, the healthcare system and wider society. The implementation evaluation will observe and gather information on the implementation of the program to support future implementation of similar programs. Collectively this mixed method evaluation of effectiveness, cost-effectiveness and implementation will add to the evidence base, providing much needed long-term data in a large sample group (30, 31).

The number of people aged 65 years and older is expected to rise (81), and therefore the number of people with chronic health conditions is also expected to rise. The consequences will increase pressure on the health system, with public expenditure on health and social care likely to struggle to meet demands. Therefore, to ensure people with health and social care needs can continue to access appropriate and timely care, we need to address any issues early, before they escalate, and support people to stay well. The World Health Organization is focusing on promoting health and wellbeing (82) including promoting social connection, where human beings adopt a collaborative and equitable approach in their relationships with fellow human beings, building bridges between medicine, public health and social sciences, where programs are codesigned with those who will benefit (82). Social prescribing involves the delivery of more holistic, person -centred care, aiming to empower individuals to take care of their own health and well-being and ultimately reduce stress on health systems. This work will contribute to building the evidence-base through implementation and evaluation of Connect Local, an approach using social prescribing.

We anticipate that our Connect Local early intervention program will lead to sustainable and life-changing improvements among the participants, particularly on reducing loneliness. By preventing escalation to more significant health issues and using a preventative approach, the model may also reduce the development of associated downstream societal and economic costs. The SROI evaluation and consolidation of our Connect Local model will enable decision makers to allocate resources and replicate such evidence-based programs.

We aim to disseminate these findings through multiple avenues including reports to funders, peer reviewed articles and presentations of research findings, and broader dissemination to stakeholders including local older community members, as well as volunteers, service providers and decision makers. We aim to provide robust information to enable decision makers to select and implement this approach more broadly.



5 Conclusion

Social prescribing programs have shown promise in potentially combatting a number of health conditions and reducing loneliness (23), while leveraging off, and developing networks between existing services to develop more connected, supportive communities. We anticipate that this multi-pronged evaluation of Connect Local program will not only determine the effects on all program stakeholders, but also provide robust evidence to policy makers about the potential health and economic impact to enable optimisation of our health and social care systems. Further, this research will contribute to the development of a conceptual model to improve understanding of how program promoting social connection for older people can lead to improved health outcomes, wellbeing and reduced health service use.
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Introduction: Social isolation and loneliness among older adults have garnered significant international attention, particularly as structures and services have evolved during a global pandemic. A growing body of research underscores disparities in social isolation and loneliness among intersecting social (e.g., race, ethnicity, age, gender, sexual orientation, disability) and physical (e.g., rural/urban) locations. While empirical data about these global trends has increased, conceptual and theoretical frameworks are underdeveloped about disparities in social isolation and loneliness, especially from a global perspective. This article presents a novel equitable aging framework to help contextualize, understand, and explain how power influences disparities in social isolation and loneliness among older adults.

Equitable aging in health conceptual framework: Equitable aging builds on principles in critical gerontology, public health concepts of social and political determinants of health, international human rights, and intersectionality frameworks to present a new conceptual framework for researchers, policymakers, and practitioners. Equitable aging centers five domains of power (intrapersonal, interpersonal, disciplinary, structural, and cultural) as critical components (or hub) that drive six political and social determinants of health (economic stability, education access and quality, health care access and quality, neighborhood and built environment, social and community context, and laws and politics). The sixth determinant of health (laws and policies) incorporates international human rights (economic, social, cultural, civil, political rights). When justice is infused in these domains of power, political and social determinants of health can produce equitable aging outcomes. The Equitable Aging in Health Framework presents a new tool that incorporates justice and power to help understand and explain disparities in social isolation and loneliness and ultimately how to achieve equitable opportunities for social connections for older adults.

Discussion: To illustrate the utility of this conceptual framework, this article presents six case studies of interventions in China, Taiwan, Spain, Sweden, Mexico, and the United States that employ this framework to address social isolation and loneliness among diverse communities of older adults. These interventions propose new services, programs, and policies that infuse different paradigms of justice and address domains of power in various ways to build social connections and support for older adults.
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Introduction

Social isolation and loneliness have become serious public health concerns as more research links them to poor health outcomes. For example, social isolation among older adults has been associated with increased risk of heart disease, stroke, and dementia, premature death that might exceed the impacts of smoking, obesity, and physical inactivity (1), worse oral health (2), and higher emergency room visits and medical costs (3). Loneliness among older adults has been associated with higher rates of depression, anxiety, and suicide (1), cognitive decline (4), and higher emergency room visits and medical costs (3). Evidence suggests that spousal support, social networks, adaptive organizational change, and a responsive public sector may help mitigate some of these effects (5).

While often interrelated, social isolation and loneliness are distinct concepts. Social isolation refers to an objective state of having a small network of relationships and thus limited interactions with others (6). Loneliness is a subjective feeling or “social pain” that arises from limited desired or actual social connections (4, 6).

Some older adults face elevated or unique risks associated with loneliness or social isolation, given their intersecting positionalities (e.g., race, ethnicity, age, gender, sex, sexual orientation, marital status, (dis)abilities, socio-economic status, etc.), which can produce complex outcomes. For example, one study found that for Black older adults, social disconnectedness is negatively associated with physical health while perceived isolation is negatively associated with mental health (7). Another study found that greater loneliness had a stronger effect on white older adults than for Black older adults, which the authors suggested may mean that loneliness is less of a direct mental health predictor for persons with fewer economic resources with greater needs for instrumental support (i.e., transportation, money for bills and groceries) (8). LGBTQIA+ older adults are more likely to live alone, be single and childless, and rely more on “families of choice” for social connections (9–12), which can impact experiences of social isolation and loneliness. One study found that unemployment is associated with higher levels of social isolation among transgender adults (13). Living in a rural location may also increase one’s risks of experiencing loneliness and social isolation [(e.g., 14, 15)]. Evidence further suggests that those over the age of 75 or 80 have higher levels of loneliness compared to younger adults (16, 17).

Positionalities reflect one’s positions of power in relation to others in various social, political, and economic structures, cultural contexts, and interpersonal dynamics [(e.g., 18–21)]. Positionalities are dynamic and can shift with changing contexts (22, 23). While the term positionality gained traction among critical scholars to identify the social location of researchers (20), it has since been applied beyond the research context to understand and interrogate complex social dynamics in a range of circumstances, including participatory budgeting (21), gender inclusion in esports organizations (24), refugee entrepreneurship (25), racial and ethnic disparities in school discipline (26), and a sense of belonging among older adults amidst socio-cultural neighborhood changes (27).

While positionalities likely have a significant impact on one’s experiences of social isolation and loneliness, few articles address power when examining these issues. Most research on social isolation and loneliness also focuses on experiences of older adults in the United States over any other country [(e.g., 28–30)]. Moreover, conceptual and theoretical frameworks are underdeveloped in this body of literature, especially frameworks that incorporate power. This article, thus presents a novel equitable aging conceptual framework that builds on prior literature on social and political determinants of health and power to help contextualize, understand, and explain how power may influence disparities in social isolation and loneliness among older adults. The Equitable Aging in Health Conceptual Framework incorporates five domains of power that shape social and political determinants of health. By infusing justice into interventions for social isolation and loneliness, we argue that these interventions can better achieve equitable outcomes for older adults that reduce disparities for social isolation and loneliness.

This article begins by describing social and political determinants of health and domains of power. Next, it describes how it incorporates these concepts into the Equitable Aging in Health Conceptual Framework. It concludes with six international case examples based on the authors’ academic and professional experiences in these countries that illustrate application of this conceptual framework for urban community-dwelling older adults in China, rural Indigenous older adults in Taiwan, nursing home residents in Spain, non-European older migrants in Sweden, older adults in Mexico, and LGBTQIA+ older adults in the United States.



Social and political determinants of health

Social determinants of health (SDOH) comprise the structural and intermediate contexts in which people are born, grow, work, live, and age as well as the systems and structures that impact the conditions of their daily lives (31).1 The concept arose, in part, as a response to a dominant medical model of health that explained health problems or disparities solely or predominantly as a function of individual behavior, lifestyle, or biology [(e.g., 32–34)]. Structural social determinants of health focus on the historical, socioeconomic, political, and cultural factors that shape health (e.g., governing process, public policies) (31). Intermediate social determinants of health address conditions in one’s daily life that shape health (e.g., pay, working conditions) (31). Social determinants of health can be grouped into five categories: economic stability, education, physical environment (also referred to sometimes as the neighborhood and built environment), healthcare, and social and community context [(e.g., 35)]. Inequities among social determinants of health drive health disparities and produce inequitable outcomes across the life course, including inequities that exacerbate social isolation and loneliness among older adults. As more policymakers, scholars, and organizations recognize loneliness and social isolation as public health issues, social determinants of health have increasingly been linked to these issues [(e.g., 36)].

Daniel Dawes (37) argues that political determinants of health further shape social determinants of health, including inadequate transportation, food deserts, and higher pollution in some neighborhoods. He adds that public policies often produce social determinants of health inequity (37) and that policies are “the determinants of the determinants” [(37), p. 45]. For example, when a transportation policy removes a bus route that allows community members to access nutritious food from a local grocery store, that policy contributes to health inequity. Public policies can inversely also produce social determinants of health equity. For example, local policies that subsidize rideshares or public taxis, especially when public transportation is unavailable or inaccessible, can help ameliorate prior conditions of health inequity and produce more equitable outcomes for obtaining nutritious food. When community members come together and advocate for new transportation policies, they also elevate community consciousness about the range of possibilities for addressing root causes of health inequities, including transportation policies (37).

While the concept of political determinants of health has mostly been applied to domestic policy contexts in the United States [(e.g., 37–39)], it has broad application in an international context [(e.g., 40–42)] and, in fact, emerged earlier in a 2005 article on global health by Professor Ilona Kickbusch who argued that “the crisis in global health is not a crisis of disease, it is a crisis of governance” (p. 246) (137). Global policies can also shape social determinants of health inequity and equity, including global policies on international human rights. International human rights laws arose from the atrocities of two global wars and the subsequent codification of the Universal Declaration of Human Rights (43). The Universal Declaration of Human Rights outlines five main categories of human rights: economic, social, cultural, civil, and political rights (44). Human rights organizations and scholars have long recognized the connection between social determinants of health and human rights [(e.g., 45–47)]. Human rights can be incorporated into any of the core categories identified as social determinants of health, as well as the broader framework of political determinants of health.

The COVID-19 pandemic sparked international conversations about whether or not health-imposed quarantines violate (or support) international human rights [(e.g., 48, 49)], amidst increasing evidence of the negative health impacts of social isolation during the pandemic [(e.g., 50–53)] and health disparities as to who was at risk of contracting and dying of COVID-19 [(e.g., 13, 54–56, 136)]. The complexity embedded in policies that mandate quarantines during public health emergencies underscores the importance of power. For example, what is the scope of these quarantines? Why are quarantines imposed and under what circumstances are they justified? Who has the power to implement and enforce these quarantines and against whom? How should quarantines be designed and enforced? While power is implicitly embedded in political and social determinants of health, we argue that it should be explicitly named and considered when identifying possible public policies or community-based solutions to addressing health inequities, including inequities in social isolation and loneliness.



Domains of power

Power shapes material realities and social relations (57), the production of knowledge (58), and perpetuates hegemonic conditions that facilitate dominance of one or more groups, ideas, values, or beliefs in society [(59); (e.g., 139, 140)]. Patricia Hill Collins and Sirma Bilge (60) identify four domains of power: cultural, structural, disciplinary, and interpersonal. Cultural power encompasses the creation, perpetuation, and values attached to various meanings, interpretations, and ideologies (60, 61). Cultural power addresses why oppression occurs and societal justifications for inequities. Structural power includes the ways that social institutions are organized to reproduce subordination over the lives of particular people (61). Structural power addresses what drives oppression. Disciplinary power includes the ways that governments, bureaucracies, and other social actors regulate thought and behavior through subtle rules and practices, and social processes (61, 62). Disciplinary power addresses how oppression is enacted. Interpersonal power encompasses the everyday interactions among people (60). These domains of power are mutually constructed and thus do not exist in individual silos (60). Glover Reed et al. (63) also discuss an intrapersonal domain of power, which focuses on individual characteristics, attitudes, skills, and knowledge. Intrapersonal and interpersonal power addresses who enacts and internalizes oppression.

Experiences of social isolation and loneliness are shaped by these five domains of power. For example, in one study, researchers argue that rumors and misinformation during initial months of COVID-19 lockdown created moral panic that resulted in fear and social isolation for Muslims living in Nepal (64). Here, migration policies in Nepal and India as well as economic conditions that necessitated migration illuminate the presence of structural power. Cultural power intersected with structural power when rumors and mis/disinformation on social media portrayed Muslims as carriers and transmitters of COVID-19. Stereotypes of Muslims helped non-Muslims justify differential treatment toward Muslims in Nepal. While Muslims in Nepal were allowed to engage in social activities, the rumors and misinformation prompted many to disengage, in part, from concerns that others would invoke these rumors and misinformation to police their activities and behavior—illustrating how disciplinary power can impact social isolation. Interpersonal power emerged through interactions between Muslims and non-Muslims in Nepal that further reinforced beliefs that Muslims from India had COVID-19 and that they should self-isolate for 14 days. Internal stigma and shame stemming from these experiences further illustrate how intrapersonal power can shape social isolation. By understanding how power shapes experiences of social isolation and loneliness, researchers, practitioners, and policymakers can create interventions that address the diverse needs of older adults at multiple levels (from the individual to the structural). The Equitable Aging in Health Conceptual Framework presents a tool that foregrounds power to help render it more visible for public health interventions.



The Equitable Aging in Health Conceptual Framework

The Equitable Aging in Health Conceptual Framework builds on the contributions of prior scholarship in power and social and political determinants of health to present a new framework for considering how these concepts work together across the life course. This framework presents a tool to visually identify and map the ways that domains of power can shape social and political determinants of health and a blueprint for conceptualizing interventions that infuse justice. We argue that interventions that infuse justice must inherently address power, and this conceptual framework aims to help researchers, policymakers, and practitioners accomplish that objective. See Figure 1.
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FIGURE 1
 Equitable aging in health conceptual framework.


This conceptual framework foregrounds power as the engine that drives social and political determinants of health and potential interventions for equitable health outcomes across the life course. As described above, the five domains of power (structural, cultural, disciplinary, interpersonal, intrapersonal) play pivotal roles in social determinants of health—the structural and intermediate contexts in which people are born, grow, work, live, and age as well as the systems and structures that impact the conditions of their daily lives. They are overlapping and intersecting forces that can shape economic stability, education, physical environment (also referred to sometimes as the neighborhood and built environment), healthcare, and social and community context. For example, cultural norms about family (cultural domain of power) have been perpetuated in public policies and aging services (structural domain of power) about who is considered eligible for caregiver benefits that could reduce social isolation and loneliness among racially minoritized older adults who may rely more on intergenerational kinship relationships or families of choice. Disparities in benefits also serve to coerce racially minoritized older adults into caregiving arrangements that may increase social isolation or loneliness (e.g., paid care by strangers) because of eligibility requirements (disciplinary domain). Based on past experiences of discrimination, racially minoritized older adults may expect bias (intrapersonal domain) by strangers and be less receptive to or opt not to receive services that could minimize loneliness or social isolation (interpersonal domain). All five of these domains of power interact in complex ways to produce inequitable outcomes for racially minoritized older adults experiencing loneliness or social isolation, particularly in the social and community context (but also in health care access and quality) of the social determinants of health framework.

These five domains of power also shape political determinants of health and the public policies that can produce health inequities or health equity. Dawes (37) argues that public policies are the source of social determinants of health that produce health inequities. We do not dispute the significant role that public policies play in shaping social determinants of health. Yet, in this conceptual framework, we place public policies on the same level as social determinants of health to underscore the wide range of actions and activities outside of public policies that can help produce equitable outcomes. For example, if a local government is unwilling to subsidize rideshare or private taxis for individuals who no longer have public transportation options to access a grocery store, other community-based actions can emerge. Community coalitions may invoke community assets like well-connected churches, community gardens, and community volunteers to organize neighborhood farmer’s markets or food co-ops that could include food delivery, especially to community members with elevated health needs. Even with public policies in effect, community efforts can further strengthen their impact to help ameliorate health inequities.

To produce equitable outcomes, interventions must incorporate justice. Understanding the five domains of power can help researchers, policymakers, and practitioners envision possibilities for justice. Justice is defined in a variety of ways that incorporate principles of libertarianism (e.g., autonomy and self-governance), utilitarianism (e.g., greatest good for the most people), liberalism (e.g., fairness), capabilities approach (e.g., emphasis on quality of life), human rights (e.g., eliminating violence and intimidation), Black Feminist (e.g., liberation, dismantling oppression), Indigenous (e.g., healing, addressing colonialism), and Marxism (e.g., labor, production, eliminating class struggle), among other ideas. This article does not argue for any particular paradigm of justice but instead suggests that when considering various interventions, one should be mindful of what paradigm(s) of justice they are using and how this paradigm(s) can address power inequities that shape the social and political determinants of health for the targeted health issue. One intervention is not sufficient to address the multitude of power inequities and disparities that currently exist, and thus, this framework aims to serve as a tool to envision multiple interventions across the life course that can evolve and interact in ways that fuel equitable health outcomes as one ages.

When designing interventions through an Equitable Aging in Health Conceptual Framework, we recommend that researchers and public health and social service providers adopt a reflective approach that incorporates critical inquiry throughout the design process. This critical inquiry should involve questions that consider which paradigm(s) of justice an intervention will foreground and how it will incorporate the five domains of power to understand how these domains intersect and shape the goals of the intervention. For illustrative purposes, we pose several questions below that could be considered for health-related interventions using this framework:

1. Cultural Domain: What strategies elevate values, meanings, interpretations, and ideologies in health-related interventions for a target population?

2. Structural Domain: What policies and organizational changes are needed to facilitate equitable access to services?

3. Disciplinary Domain: How can interventions address informal or subtle rules or practices in government or organizational bureaucracies that shape equity (or inequities) in health-related services.

4. Interpersonal Domain: How can everyday interactions and relationships be restructured to reduce discrimination, bias, or other disparities?

5. Intrapersonal Domain: What strategies can empower individuals, strengthen positive self-image, and address internalized stigma?

We also encourage questions that consider how targeted populations can be integrated into intervention design and/or feedback about an intervention designed by outside researchers, clinicians, and other policymakers and practitioners. Finally, we encourage researchers, practitioners, and policymakers to consider long-term sustainability and how that may require evolution over time (e.g., how should an intervention evolve as power dynamics change in various contexts and over time?).

The Equitable Aging in Health Conceptual Framework is meant to be a dynamic figure that can be adapted to fit the needs of particular health issues, populations, or contexts. Domains of power at the micro-level are nested in domains of power as they become more macro-oriented. However, the domains are interactive and interconnected. And, there may be times when one domain may dominate over another. For example, in a given circumstance, structural and cultural domains of power may overshadow other domains of power in the ways that they shape social and community context during a global pandemic (e.g., experiences of quarantine among Muslims in Nepal). In that situation, policymakers may want to consider these sections of the figure larger or at least devote more attention to these domains to identify the best interventions that produce equitable outcomes for older Muslims quarantining in Nepal.

The case examples below illustrate six different ways in which researchers, policymakers, and practitioners could use the Equitable Aging in Health Conceptual Framework to understand how power shapes certain social and political determinants of health and how a particular intervention that considers power can infuse justice to better achieve equitable outcomes for older adults. The first case example proposes the Rural–Urban Older Migrants’ Integration Initiative (RUOMII) to address social isolation among older rural–urban migrants in mainland China. The second case example presents the Cultural-Political Responsive Care Intervention to address social isolation and loneliness among Taiwanese Indigenous communities. The third case example presents the Personalized Assistance Plan Reform for Better Connectedness to address social isolation and loneliness among nursing home residents in Spain. The fourth case example poses cross-cultural legal clinics to address social isolation among non-European older migrants in Sweden. The fifth case example presents Ludotecas, a grassroots initiative to combat loneliness among older adults in Mexico. The sixth case example proposes an intergenerational arts-based program to build social connections and reduce loneliness among LGBTQIA+ older adults.



Discussion

The case examples below are community-driven examples drawn from the personal and professional experiences of the authors, having lived and worked in each of these countries, including providing care, services, and policies for older adults in these regions. They also build on scholarly literature about challenges and promising programs relating to social isolation and/or loneliness among the region and populations they address. This article included two case examples from two different regions in Asia, Europe, and North America to provide both breadth and depth of application of this conceptual framework. Given that none of the authors have lived or work experience in other regions (e.g., Africa, South America), these global areas were not represented through case examples in this article. However, future applications of the Equitable Aging in Health Conceptual Framework in these regions could provide further insights into how aging inequities manifest in different cultural, political, and economic contexts. Researchers and practitioners in these regions are encouraged to adapt the framework as needed to address determinants of aging disparities and inform interventions for equitable aging outcomes.


Case example 1: Social isolation among older rural–urban migrants in mainland China

Social isolation among community-dwelling older adults in urban areas of China has become a significant concern, particularly against the backdrop of the country’s demographic shift toward an aging society (65). In this context, the plight of a specific subset of the older population—rural–urban older migrants—has been somewhat neglected. During China’s rapid urbanization, these older migrants have moved to cities to live with their working children and assist them by taking care of their grandchildren and providing family support. As they age, their health and social needs escalate, yet their social networks and access to local health resources become increasingly inadequate in their new urban environments (66). Compared to their local counterparts, rural–urban migrants face heightened vulnerability as newcomers due to the unequal distribution of health and social welfare resources and discrimination, which is exacerbated by China’s household registration (hukou) system (67). This system contributes to their exclusion in urban settings, placing them at a disadvantage in accessing necessary services and integrating into the new environment (68). This case example presents an innovative perspective to analyze how interventions that foreground power could address disparities in social isolation among rural–urban older migrants in the hukou system.


Impact of social and political determinants of health on social isolation

The hukou system is a household registration framework that categorizes Chinese citizens based on their place of residence, differentiating between urban and rural (69). This system profoundly affects individuals’ access to social services and resource distribution, which can influence interventions to address social isolation. For example, after moving to urban areas, many rural–urban migrants do not obtain urban status. Their rural hukou status places them at a significant disadvantage compared to urban residents, leading to disparities in pension and health care benefits that exacerbate their economic instability (70). Limited access to social security and health care services further impedes their participation in community life and access to essential resources. Additionally, discrepancies in pension systems and a lack of retirement savings push many migrants toward poverty. Their situation is worsened by lower socioeconomic status, restricted social welfare access, educational and lifestyle differences with urban residents, and severe restrictions in health and welfare services due to their hukou status (66, 69).

Moreover, the social exclusion faced by rural migrants in urban environments limits their engagement in social activities, contributing to isolation and discrimination (67, 68). The lack of inclusion of older adults from rural backgrounds in urban design, coupled with alienation stemming from their transition to urban settings despite traditional support norms, calls for urgent attention. These challenges underscore the critical need for inclusive urban planning and support systems that address the complex barriers confronting rural–urban migrant older adults that can perpetuate social isolation.



Power inequities

Rural–urban migrant older adults in China face a multifaceted challenge of social isolation, shaped by diverse domains of power. Culturally, transitioning from rural to urban settings disrupts established family support mechanisms, and stigma associated with mental health and aging deters many from seeking assistance. Structurally, the hukou system places significant obstacles in their path, restricting access to vital services and intensifying feelings of dependence and isolation. Disciplinarily, there are stringent expectations for self-sufficiency and adherence to urban family caregiving norms, which leave those lacking immediate family support in a precarious state of isolation. Interpersonally, discrimination against rural migrants impairs their relationships with health care providers and community members, further limiting their access to necessary support. Internally, these individuals might absorb societal prejudices against rural migrants and older adults, leading to self-isolation and diminished self-esteem. To address the issue of social isolation among rural–urban migrant older adults effectively, a holistic approach is essential, promoting inclusive and culturally sensitive policies and interventions that facilitate their integration and enhance their well-being in urban settings.



Proposed intervention: rural–urban older migrants’ integration initiative

A study using national survey data in China has shown that improved community-level services and enhancements to the neighborhood and built environments can significantly reduce social disconnectedness and loneliness while improving life satisfaction among older adults (71). Based on these findings, the proposed intervention, the Rural–Urban Older Migrants’ Integration Initiative (RUOMII), is a targeted community social service program designed to address inequities in social isolation experienced by rural–urban older migrants in China.

At its core, RUOMII seeks to enhance the quality of life among these individuals by facilitating their integration into urban communities, ensuring access to essential services, and promoting social inclusion and engagement. The key components of this intervention are as follows. (1) Community integration centers: These centers will be established in urban areas with high populations of rural–urban migrants. These centers will serve as hubs for social, educational, and health-related activities tailored to the needs of rural–urban older migrants. Offerings will include digital literacy classes, health workshops, and cultural exchange events. (2) Health and wellness services: Through collaborations with local health care providers, the program will offer accessible health screenings, mental health support, and navigation assistance to help older migrants understand and navigate urban health care services and the urban health insurance system. (3) Social networking and mentorship: RUOMII will facilitate mentorship programs, pairing newer migrants with longer-term residents to share experiences, advice, and support. Social networking events will be organized to foster community connections and friendships.

This intervention aims to enhance the quality of life of individuals by focusing on community social service programs and improving the built environment. It will promote integration, ensure access to essential services, and encourage social inclusion and engagement. By incorporating social work principles of justice, this approach emphasizes equality, rights, advocacy, and the importance of participatory and collaborative methods (72). These methods not only affirm personal agency and diversity but also aim to address inequities in the following five domains of power, centering on diversity, equity, and inclusion. See Figure 2.
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FIGURE 2
 Rural–urban older migrants’ integration initiative (RUOMII) in urban mainland China.


Cultural Domain: RUOMII will address cultural challenges faced by migrants through cultural exchange events and programs that honor both rural and urban traditions. By valuing the cultural backgrounds of older migrants, the initiative will help maintain their identities and support adaptation to an urban culture, thus mitigating cultural shock and stigma associated with mental health and aging. These programs will also help preserve important aspects of traditional family support structures in the urban context.

Structural Domain: The establishment of community integration centers and provision of health and wellness services will target the structural barriers imposed by the hukou system. By ensuring access to health screenings and mental health support regardless of hukou status, RUOMII will work around structural limitations, reducing dependence and isolation. This will directly address inequities in accessing essential urban services and health care.

Disciplinary Domain: The program’s social networking and mentorship components will challenge the disciplinary expectations of self-reliance and urban family care standards. By creating a support network that includes mentorship from longer-term residents, RUOMII will provide a sense of belonging, community support, and opportunities for older adults to make new friends. This intervention will reduce vulnerability to isolation among older migrants by fostering a collective approach to care and support.

Interpersonal Domain: RUOMII’s social networking events and mentorship programs also will address interpersonal power dynamics, particularly discrimination against rural migrants. By fostering connections between newer migrants and longer-term residents and organizing community events, the initiative will promote understanding and reduce biases. Improved relationships with health care providers and community members could enhance older migrants’ access to resources and support, thereby reducing social isolation.

Intrapersonal Domain: RUOMII’s offerings, such as digital literacy classes and health workshops, will empower older migrants by boosting their self-efficacy and knowledge and tackling internalized biases and low self-esteem. By providing skills and information, RUOMII can help individuals feel more capable and confident in navigating urban life, counteracting the effects of societal biases against rural migrants and aging.

In summary, RUOMII’s integrative approach to social, recognition, and distributive justice will address the complex nature of social isolation among rural–urban older migrants. By acknowledging and addressing the various forms of inequity and exclusion these migrants face, RUOMII aims to create a more inclusive and just society. This comprehensive approach aims to mitigate immediate impacts of social isolation and underlying structural and societal factors contributing to this issue to foster a community where everyone, regardless of their background or migration status, can thrive.




Case example 2: Social isolation and loneliness in Taiwanese indigenous communities


Power inequities: colonialism and aging

Indigenous Taiwanese people experience multi-level hindrances in society based on the historical oppressions prompted by prolonged colonialism. Ever since encountering the Dutch voyage fleets in the 17th century, Indigenous Taiwanese have been ruled by several colonial policies of plunder, exploitation, and impoverishment, resulting in massive loss of lives, land, resources, culture, knowledge, and identity. These adverse historical legacies have exacerbated health disparities for Indigenous Taiwanese people across the life course and domains of power, including through experiences of social isolation and loneliness in aging.

In the cultural domain, Indigenous Taiwanese epistemologies and ontology have been gradually eroded by coercive assimilation, including prohibitions of using native languages, traditional religious ceremonies, and hunting activities. Losing and devaluing cultural practices have prevented Indigenous elders from connecting with younger generations and perpetuated social discrimination and stigma toward Indigenous people (73). Structurally, industrial urbanization accompanied with modernization has propelled the migration of Indigenous youth from rural to urban areas, causing isolated Indigenous elders who stayed in the villages to have fewer intrafamilial caregivers (74). Low socioeconomic status rendered by the appropriation of natural resources and exploitation of labor has further impacted Indigenous people’s access to adequate, quality health care and restricted engagement in social activities and networks. In the disciplinary domain, the Taiwanese government has implemented elder care programs that omit Indigenous epistemology and axiology and coerce Indigenous elders to adopt foreign ideologies of caregiving to participate (75). Public services based on majority hegemony are not only ineffective in achieving community-based care in Indigenous communities but have become new apparatuses that discipline their behavior as a new form of welfare colonization (76, 77). Interpersonal ageism toward Indigenous elders occurs when care providers define them as “frail” patients without contextualizing health conditions within Indigenous community assets. Elders in many Indigenous societies play pivotal roles as superior knowledge keepers and influential members who carry sacred knowledge (78), including knowledge about building and maintaining robust care support networks. Ignoring their social identity hinders potential social connections. Intrapersonally, constant invalidation toward Indigenous people’s existence can cause identity issues, self-doubt, and hypervigilance (79) that exacerbates the risk of isolation and loneliness in aging.



Proposed intervention: cultural-political responsive care

Despite a long history of oppression, preexisting cultural knowledge could be leveraged to form robust social networks that prevent social isolation and loneliness. Derived from the equitable aging framework, this case example proposes Cultural-Political Responsive Care as an intervention for care decolonization. This intervention merges traditional cultural knowledge, collectivism, and self-determination to address inequities in the five domains of power and provide an intervention centered on decolonization in community-based care for Indigenous elders. See Figure 3.
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FIGURE 3
 Cultural-political responsive care for indigenous Taiwanese elders.


Cultural-Political Responsive Care aims to establish culturally adequate care by acknowledging and responding to structural power inequities, based on understanding the cultural and political context embedded in care practice, especially when working with historically marginalized people, including but not limited to Indigenous elders, Black older adults, immigrants, and LGBTQIA+ communities. Cultural-Political Responsive Care combines three imperative components: cultural humility, cultural safety, and political devolvement. (1) Cultural Humility, inspired by Madeleine Leininger’s Transcultural Nursing Theory (138), involves knowing and understanding different cultures in health-illness caring practices, beliefs, and values to provide meaningful and efficacious nursing care services in people’s cultural health-illness context (141). Humility training includes building cultural awareness, generating cultural knowledge, applying cultural skills, and engaging culturally diverse others in practice settings and contexts (80). Cultural humility requires immersion and cultivating the epistemology and cosmology of Indigenous people to form a cultural consciousness of social relationships and local networks in practice (66). (2) Cultural Safety means acknowledging power inequities between providers and care recipients that stem from a history of colonization and addressing related biases, attitudes, assumptions, stereotypes, prejudices, and structures that may affect the quality of care. The scope of providers is not limited to individuals but includes institutions such as government departments, hospitals, clinics, and schools (81). Cultural safety requires healthcare professionals and their associated healthcare organizations to reduce bias that is embedded in healthcare practices, achieve equity within the workforce and working environment (82), and empower care recipients through health information transparency (75). (3) Political Devolvement is necessary to respond to the uniqueness of highly regulated disciplinary power in Taiwan’s care system. Elder care policies and regulations in Taiwan have developed under the long history of service professionalization and management accountability in the contracting model of social welfare that excludes Indigenous political participation. Thus, the political sustainability of Indigenous people’s self-determination aims to support the decentralization of the public-funded care system and encourage the community’s participation in program design and provision to create localized and diverse care models and methods.

Cultural-Political Responsive Care infuses Indigenous theories of justice that center decolonization to respond to inequities in the five domains of power through these three aspects (cultural humility, cultural safety, and political devolvement), as described below.

Cultural Domain: By foregrounding Indigenous knowledge, Cultural-Political Responsive Care addresses power inequities in the cultural domain by elevating Indigenous elder networks and connectedness practices. Reestablishing the practices stemming from cultural values and knowledge is the foundation of decolonization in social and health-related services for Indigenous people.

Structural Domain: Political devolvement of care policy liberates the centralized power that treats Indigenous people as the subject of control and regulation. It further secures Indigenous people’s participation in the legal decision-making process and legitimizes Indigenous knowledge of care at the structural level.

Disciplinary Domain: Cultural safety creates a partner relationship for institutions and elders to collaborate on designing service programs and provisions with mutual respectfulness and collectivism to reduce power inequities between government and Indigenous people on the cultural and disciplinary levels. Service programs are thus designed in culturally responsive and inclusive ways that move away from regulations of control and surveillance (e.g., who is “worthy” of particular services).

Interpersonal Domain: Cultural Humility equips practitioners with awareness of cultural differences that center Indigenous knowledge and value and reconstructing the partnership relation between practitioners and recipients, which reduce discrimination and stigma based on Western hegemony and ignorance at the interpersonal level.

Intrapersonal Domain: Awareness of cultural differences through recognition of Indigenous knowledge and uniqueness benefits practitioners in considering the perception of Indigenous recipients. Practicing cultural care reduces psychological stress at the intrapersonal level.

Ultimately, the Cultural-Political Responsive Care Intervention illustrates how infusing justice to address power inequities can strengthen care programs for Indigenous elders in Taiwan.




Case example 3: Social isolation and loneliness in Spanish nursing homes

In Spanish nursing homes, the problem of social isolation and loneliness among residents is pervasive (83). Studies consistently reveal alarmingly high levels of social disconnection, which exceed those observed in community-dwelling older adults (84, 85). Loneliness is also experienced differently depending on the individual circumstances, or positionalities, of residents (86). This underscores both the impact of social determinants of health on residents’ isolation and the need to address underlying power imbalances in these settings. Indeed, despite efforts by policymakers to foster social connections, ignoring these dynamics undermines the effectiveness of such initiatives. Against this background and to exemplify another equitable intervention that infuses justice across different domains of power, this third case example involves a normative reform that prioritizes contextualized justice and personalized support to rectify power inequities in Spanish nursing homes.


Impact of social and political determinants of health on social isolation

Social isolation in nursing homes is multifaceted. Social determinants of health such as economic stability, education, cognitive and motor abilities, built environment, family support, and community involvement create disparities among residents, affecting their social connectedness. For example, economic stability influences the choice of care homes, as families must decide between facilities with more staff and a manageable workload versus other centers with poorer conditions. This disparity in workload impacts the time caregivers allocate to interacting with residents, and research underscores that these interactions are important for fostering a sense of connectedness (87). Similarly, educational disparities can limit residents’ ability to negotiate social opportunities, such as extended visiting hours. These negotiations are essential given that there are no minimum legal standards governing visitation or outings in the Spanish residential context. In addition, the surrounding environment of nursing homes influences access to social activities and community participation (88); for example, proximity to parks and community centers may promote social participation (89, 90), while transportation limitations may hinder connection to the broader community (91).



Power inequities

Analysis of the social determinants of isolation in nursing homes in Spain reveals intersections with power dynamics that influence residents’ experiences. Intrapersonal power dynamics, influenced by past experiences and generational norms, affect residents’ perceptions of their rights and abilities to advocate for their needs, which may deter them from seeking social interactions that alleviate loneliness (92). Interpersonal power dynamics between residents, family members and caregivers also influence social connections within nursing homes. Factors such as residents’ previous roles in the community, gender (93), staffing ratios, room layout, and rules about the use of common areas shape this domain of power. For example, in many Spanish nursing homes, rules require residents to retire to their individual rooms after dinner, limiting any social interaction after 8 pm.

Structural power is reflected in organizational policies, such as strict visiting rules that coincide with families’ work hours, limiting residents’ ability to connect and increasing their isolation. Cultural power, intertwined with structural power, stigmatizes nursing home use due to traditional social norms and constructs about aging, gender, and caregiving, reinforcing the cultural preference for family care (94). This perpetuates the perception that nursing home residents are less valued or deserving of community engagement. Recognizing and addressing these complex power dynamics can promote more equitable access to services and social support networks in nursing homes, thereby reducing social isolation, and improving overall well-being.



Proposed intervention: personalized assistance plan reform for better connectedness

Research indicates that loneliness and isolation are highly personal experiences influenced by individual and structural circumstances (86). However, various intervention programs have demonstrated significant success in alleviating these issues (95). Building on these findings, the following intervention infuses principles of critical contextualist justice to foster social connections within care homes: the Personalized Assistance Plan Reform for Better Connectedness.

The Personalized Assistance Plan (PAP) is a mandatory tool established by the Social Services Laws of all the Autonomous Communities of Spain, which guarantees it as a right for all residents. Developed in collaboration among professionals, residents, and family members, the PAP consists of personalized care strategies and health interventions for each resident. It focuses on health outcomes, mobility, and cognitive abilities, which involves the inclusion of dietary routines, physical therapies and exercise, among other aspects. However, it often lacks emphasis on interventions targeting social isolation. Our normative reform proposal aims to improve the PAP’s approach to social connection mechanisms.

This policy intervention includes the following key components: (1) Mandatory Assessment: Mandatory assessment of social isolation within the PAP to identify residents’ needs and preferences in this sphere; (2) Individual and Group Activities: Tailored group and individual activities alongside health routines within the PAP (e.g., video calls with families and volunteers, board game championships, reading groups); (3) Collaboration: Leveraging the collaborative nature of the PAP by involving experts, residents, and families in planning social activities to promote active resident participation, which has been found to reduce loneliness (86); and (4) Customization: Enabling the Personal Assistance Program (PAP) to customize facility regulations. This reform encourages adapting rules such as visiting hours or access to common areas after dinner according to residents’ capabilities and preferences. This approach harmonizes and balances safety and the duty of care, traditionally central to nursing homes, with social interaction and residents’ rights, empowering them to negotiate their level of independence.

The proposal aligns with Critical Contextualism, a justice paradigm emphasizing context-specific analysis for tailored interventions and fair outcomes (96, 97). This approach recognizes that justice is contingent upon the specific circumstances, allowing for nuanced responses to individual needs. By focusing on the unique contexts of each resident, the intervention aims to challenge past experiences of disempowerment and promote agency and belonging. In doing so, it seeks to address power imbalances and foster equitable health outcomes for all residents, in the following ways. See Figure 4.
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FIGURE 4
 Personalized assistance plan reform for better connectedness in Spain.


Cultural Domain: Collaboratively developed care and social strategies within the PAP respects residents’ cultural backgrounds and preferences, acknowledging the importance of cultural identity in promoting a sense of belonging. By embracing diversity and inclusivity, the intervention aims to mitigate cultural biases and cultivate a more responsive care environment. Furthermore, involving families in the social planning process enhances family engagement and support networks, alleviating feelings of shame and stigma among families and reducing resident isolation.

Structural Domain: This reform prioritizes social interaction and implements a case-by-case system to address power imbalances inherent in existing practices, such as overly strict visiting hours. By fostering flexibility and autonomy, the reform aims to create a more inclusive and supportive environment for residents.

Disciplinary Domain: The reform takes advantage of the transparent mechanisms already in place under the periodic PAP reviews (required under the social service laws) to gather residents’ opinions and feedback in a less hierarchical and more collaborative manner. By prioritizing residents’ voices and experiences, the reform empowers residents to actively participate in decision-making processes and advocate for their needs as opposed to penalizing residents through informal systems of surveillance.

Interpersonal Domain: Through tailored group and individual activities, the intervention seeks to foster social connections and community engagement among residents. Increased family involvement and flexible scheduling further support residents’ social well-being, enhancing their overall quality of life.

Intrapersonal Domain: The PAP’s emphasis on individualized care and resident participation empowers residents to take an active role in their own care, social planning, and decision-making processes. By recognizing residents’ autonomy and agency, the intervention promotes self-determination and personal growth, enhancing residents’ sense of control, dignity, and self-worth.

In summary, the Personalized Assistance Plan Reform for Better Connectedness illustrates how infusing principles of justice to address power inequities into an intervention can create a more inclusive and equitable environment in nursing homes. By addressing diverse challenges and disparities, it seeks to alleviate immediate social isolation effects while tackling underlying structural factors. Through personalized care strategies and enhanced social connections, the intervention aims to foster a sense of belonging and well-being for every resident.




Case example 4: Social isolation among older non-European migrants in Sweden

Social isolation among older migrants in Sweden is a growing concern, especially with the country’s aging population and increasing migration trends (98). While much focus is placed on urban migrant populations, the challenges faced by older non-European migrants are often overlooked. These individuals, who typically migrate to join family or escape conflict, experience deteriorating social connections due to cultural differences, language barriers, and systemic inequalities within Sweden’s welfare system, which often fails to meet their needs (99). The case example explores this reality, applying our framework to an intervention that addresses power dynamics and reduces disparities.


Impact of social and political determinants of health on social isolation

Older migrants in Sweden, particularly those from non-European backgrounds, face heightened risks of social isolation due to social and political determinants of health, including economic instability, language barriers, and inadequate access to culturally tailored healthcare (99, 100). Unlike their Swedish-born counterparts, many older migrants have no or insufficient pensions, limiting their ability to afford social activities and fully participate in community life (98). This economic disadvantage increases feelings of alienation, as older migrants may feel disconnected from society, unable to integrate due to their financial challenges (101). At the structural level, Sweden’s welfare system, often designed for a homogeneous population, fails to address the unique needs of older migrants, especially those who arrive later in life. These individuals experience “double isolation” due to language and cultural barriers, which exacerbates their marginalization and limits access to essential services (102). Furthermore, the political framing of older migrants as a “social risk” discourages the development of inclusive policies and advocacy (99).



Power inequities

Power influences material conditions, social dynamics (57), and knowledge production (58), upholding societal hierarchies. For older non-European migrants in Sweden, social isolation is shaped by five intersecting power dynamics, which affect their access to resources, influence policy, and limit social participation. Cultural power dynamics emerge through societal stereotypes that shape how migrants are perceived, often leading to misunderstandings and discrimination. Furthermore, a lack of cultural competence in healthcare and caregiving further isolates older migrants, as they may face communication barriers and care that does not respect their cultural needs. This reinforces feelings of alienation and exclusion. Structural power further isolates migrants, as Sweden’s welfare system, designed for a homogeneous population, overlooks their unique needs, particularly around language and navigating complex administrative processes (103). Disciplinary power operates within healthcare systems, where the absence of culturally sensitive care discourages migrants from seeking necessary services, deepening their isolation. Intrapersonal power emerges as migrants internalize societal stigmas, hindering their ability to connect with others. Lastly, interpersonal power is disrupted due to the weakening of family support systems, a common consequence of migration and language barriers. These power dynamics reinforce exclusion, underscoring the necessity of a comprehensive approach to reduce inequities and promote social inclusion for older migrants.



Proposed intervention: cross-cultural legal clinics for older migrants

To address the legal barriers faced by older non-European migrants in Sweden, this case example proposes the establishment of Cross-Cultural Legal Clinics, which would provide free, culturally sensitive legal support. These clinics, operated by university law students under professional supervision, would focus on areas such as pensions, healthcare administrative processes, inheritance, and family law. Leveraging the diverse student body, many of whom are second- or third-generation migrants with a deep understanding of both Swedish society and the challenges faced by migrant communities, would ensure the services are relevant and culturally appropriate. Multilingual interpreters and cultural mentors would further enhance accessibility, creating a more inclusive and effective legal intervention for older migrants. This intervention not only addresses the legal barriers faced by older migrants but also plays an important role in reducing their social isolation by fostering trust, strengthening community ties, and empowering them to actively participate in Swedish society. Furthermore, these clinics could be complemented by community-based initiatives, such as digital literacy programs, to tackle the broader social and structural challenges that older migrants face.

The Cross-Cultural Legal Clinics are grounded in Capabilities Theories of Justice, aiming to empower older migrants by providing the tools and support necessary to navigate the legal system and exercise their rights, thus promoting social inclusion and reducing isolation (104, 105). See Figure 5.
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FIGURE 5
 Cross-cultural legal clinics for older migrants in Sweden.


This intervention infuses justice in the domains of power in the following ways:

Cultural Domain: The intervention emphasizes cultural sensitivity by integrating interpreters and cultural mentors, alongside law students from diverse backgrounds who may be more familiar with the challenges migrants face. This ensures that legal advice is culturally respectful, fostering inclusivity and reducing the risk of alienation.

Structural Domain: By offering free, tailored legal services, the clinics challenge the rigid and often inaccessible legal systems. This flexible approach allows older migrants to engage with legal processes, overcoming language and cultural barriers.

Disciplinary Domain: The collaboration between law students, legal professionals, and migrants helps break down traditional power dynamics in legal services. This mutual learning environment promotes respect and ensures legal services are empowering for older migrants.

Interpersonal Domain: Building trust between legal service providers and older migrants helps strengthen community ties, reducing isolation and encouraging migrants to seek support, knowing their needs will be understood and addressed.

Intrapersonal Domain: The clinics equip older migrants with legal knowledge and resources, boosting their confidence and autonomy. This empowers them to navigate Swedish society more effectively and assert their rights, reducing feelings of marginalization.

The Cross-Cultural Legal Clinics present a comprehensive, rights-based approach to the legal challenges faced by older non-European migrants in Sweden. By addressing power imbalances across multiple domains, the intervention promotes social inclusion, equality, and greater participation in society.




Case example 5: Addressing loneliness (“Soledad”) among older adults in Mexico through Ludotecas, grassroots, and intergenerational learning

Loneliness (“soledad”) and social isolation among older adults in Mexico have emerged as significant public health concerns due to shifting demographics, economic migration, and changes in family structures. Mexico’s older adult population (60+) currently comprises 12.3% of the total population, a figure expected to double to 22.5% by 2050 (106). Traditionally, familial caregiving has provided social support, but urban migration has disrupted multigenerational living, leaving many older adults socially disconnected. According to the National Survey on Health and Aging in Mexico, 35.4% of older adults reported experiencing loneliness, rising to 39.8% during COVID-19 (106). Research from Nuevo León found that 5% of older adults were at risk of or experiencing loneliness, with strong correlations between loneliness and sleep deprivation (107). These findings underscore the detrimental effects of loneliness and social isolation on mental and physical health, including increased risks of depression, cognitive decline, and cardiovascular disease (108).

While Mexico has government programs such as INAPAM cultural centers and day residences, access remains highly uneven, with rural and low-income older adults facing systemic barriers to participation. Older Mexican adults face both high poverty and high labor force participation rates, among the highest in the OECD, due to the country’s large informal economy. This economic vulnerability often limits their ability to access INAPAM’s services, which are more readily available in urban areas (109, 110). Additionally, older adults from Indigenous or rural backgrounds often face cultural stigma, limiting their willingness to engage in urban social programs (111). Digital exclusion further compounds these disparities, as many older adults lack access to digital technologies, hindering virtual socialization and necessary telehealth services (112).

Given these systemic inequities, there is an urgent need for culturally appropriate interventions that foster intergenerational engagement, socialization, and lifelong learning. The Ludotecas y Aprendizaje (Play & Learning) model provides a structured solution to address social isolation, cultural exclusion, and digital literacy barriers among older adults in Mexico.


Impact of social and political determinants of health on loneliness

Economic migration in Mexico has led to family separations, with younger generations moving to urban areas or abroad for work, leaving many older adults in rural communities. This migration disrupts traditional caregiving structures and reduces intergenerational interactions, increasing loneliness among older adults. For those who relocate to urban centers with their children, challenges in forming new social connections can persist, especially when cultural and linguistic differences create barriers to integration (109). Limited access to social and health services further exacerbates loneliness. While programs like INAPAM cultural centers offer engagement opportunities, financial constraints, geographic isolation, and transportation issues often hinder participation for many older adults. In rural areas, the absence of community spaces makes it difficult to establish new relationships. Indigenous older adults may also face cultural stigma or language barriers when accessing urban services, leading to further social withdrawal (111).

Digital exclusion compounds these challenges. Many older adults have limited formal education and lack the skills needed to use digital communication tools. As social interactions, healthcare, and government services increasingly move online, those without digital literacy are left disconnected from essential resources and support networks. While technology can potentially alleviate loneliness, without access or training, older adults remain at risk of chronic isolation (112). Addressing these disparities through culturally and contextually relevant interventions is essential to reduce loneliness and promote meaningful social participation among older adults in Mexico.



Power inequities contributing to loneliness in Mexico

Loneliness among older adults in Mexico is shaped by intersecting domains of power that limit access to social participation, resources, and well-being. Culturally, the decline of traditional multigenerational family caregiving models has led to weakened social networks, especially during COVID-19, while older adults from Indigenous or rural backgrounds face the stigma that limits their integration into urban social spaces. Structurally, the uneven distribution of social programs has created barriers to participation in socialization initiatives that increases risks of loneliness. Many INAPAM programs are concentrated in wealthier urban areas, leaving rural older adults without access to these essential services. Disciplinarily, aging is often framed as a period of dependence rather than active participation, discouraging older adults from engaging in educational, social, or digital inclusion programs. Societal expectations reinforce the belief that older adults cannot learn new skills, limiting their engagement in technology and community initiatives. Interpersonal power dynamics also create barriers to intergenerational connection, as technological and cultural gaps hinder communication between younger and older family members. Many older adults struggle to maintain relationships with children and grandchildren who have migrated, often due to technological divides or generational misunderstandings. Intrapersonally, older adults may internalize societal messages that reinforce helplessness and exclusion, leading to decreased self-esteem and voluntary social withdrawal. Many believe they are “too old” to participate in educational programs or social activities, limiting their community engagement. Addressing these intersecting power inequities requires an approach that empowers older adults by promoting social participation, lifelong learning, and intergenerational connection.



Proposed intervention: Ludotecas model

The Ludotecas model is a grassroots initiative designed to combat loneliness among older adults by integrating structured play, technology training, and intergenerational learning into community-based spaces. Rooted in local traditions and collective work, this intervention expands on existing ludoteca initiatives, particularly in Indigenous and underserved communities, to create inclusive environments where older adults actively participate, learn new skills, and foster meaningful social connections. Rather than positioning older adults as passive recipients of services, this approach emphasizes their role as knowledge-holders, mentors, and contributors to community life.

Building on successful community-based initiatives such as the Biblioteca y Ludoteca Comunitaria Ambulante de Comachuén and the Ludoteca y Aula de Medios en la Comunidad Mazahua, this intervention builds on intersectional theories of social justice to leverage existing culturally embedded education models to provide a structured response to loneliness among older adults (134, 135). Traditionally centered on children, this initiative already informally includes adults, mainly parents, and sometimes grandparents, who observe or participate on the sidelines. Expanding their role would transform ludotecas into intergenerational learning spaces, where older adults lead and actively participate in community activities. See Figure 6.
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FIGURE 6
 Ludotecas grassroots initiative for older adults in Mexico.


Cultural Domain: The Ludotecas model will be rooted in cultural traditions and reinforce cultural identity and knowledge-sharing. Through storytelling sessions, oral history projects, and traditional skill workshops, older adults will be empowered in their roles and strengthen social networks across generations. By maintaining mobile ludotecas and expanding them into permanent community spaces in Indigenous and rural communities, ludotecas will challenge urban biases that marginalize older adults and create affirming spaces that foster belonging.

Structural Domain: The program will expand access to social participation by providing community-driven spaces for structured play/experiential workshops, education, and lifelong learning, through local learning centers, universities, and library partnerships. By removing geographic and economic barriers, this initiative will broaden access to critical social and educational resources.

Disciplinary Domain: Ludotecas will actively challenge ageist narratives that portray older adults as dependent and incapable of learning, the program will redefine aging as a period of active participation. The inclusion of digital literacy training further reinforces this shift, equipping older adults with technological skills to connect with family members, access services, and participate in broader social networks, counteracting exclusionary norms.

Interpersonal Domain: The program will facilitate intergenerational dialog and connection, reducing technological and cultural gaps between younger and older generations. Through structured mentorship programs, digital learning exchanges, and community festivals, ludotecas will bridge generational divides and reduce stigma associated with aging. Ludotecas will offer free digital literacy workshops, teaching older adults how to use smartphones, social media, and video calls to stay connected with family members who have migrated.

Intrapersonal Domain: Ludotecas will empower older adults by providing structured learning environments that build confidence and self-efficacy. By participating in skill-sharing workshops, digital literacy classes, and volunteer initiatives, older adults can counteract internalized ageism and recognize their continued value within the community.




Case example 6: Social isolation and loneliness among LGBTQIA+ older adults in the United States

LGBTQIA+ older adults in the United States have heightened risks for social isolation and loneliness related to historical exclusion from family formation (e.g., marriage, adoption, nonacceptance), discrimination, and social bias [(e.g., 113–116)] (142). In response to these barriers, LGBTQIA+ communities have a long history of developing robust caregiving and support networks among families of choice (116, 117) and often across generations or age cohorts [(e.g., 115, 118–120)]. This case example presents an intergenerational intervention that foregrounds justice and power and draws on this rich history of support.


Impact of social and political determinants of health on social isolation and loneliness

LGBTQIA+ older adults in the United States experience social, health, and economic disparities (121, 122, 123, 143) that contribute to higher risks of social isolation and loneliness for LGBTQIA+ older adults. Exclusion, bullying, and othering in educational spaces can also perpetuate feelings of loneliness and disconnection. Access to inclusive and affordable housing (as well as housing discrimination) have presented challenges for building easily accessible communities among families of choice for many LGBTQIA+ older adults [(e.g., 123, 124)]. LGBTQIA+ older adults are also often rendered invisible among service providers, healthcare practitioners, organizations, and policies (119) or explicitly targeted for exclusion (125, 126) that hinders efforts to build social support and connections.



Power inequities

Heteronormative cultural norms about family (cultural domain of power) are embedded in public policies and aging services (structural domain of power) about who is considered eligible for caregiver benefits that could reduce social isolation and loneliness among LGBTQIA+ older adults (e.g., families of choice). Disparities in benefits also serve to coerce LGBTQIA+ older adults into caregiving arrangements that may be less beneficial for their health and wellbeing (e.g., paid care by strangers) because that is all that is available and/or affordable (disciplinary domain). Based on past experiences of discrimination, LGBTQIA+ older adults may fear discrimination (intrapersonal domain) by strangers and be less receptive to or opt not to receive social or health services that could minimize loneliness or social isolation (interpersonal domain). All five of these domains of power interact in complex ways to produce inequitable outcomes for LGBTQIA+ older adults experiencing loneliness or social isolation, particularly in the social and community context (but also in health care access and quality) of the social determinants of health framework.



Proposed intervention: LInC: LGBTQIA+ intergenerational connections

Emerging research suggests that intergenerational support among LGBTQIA+ families of choice present promising opportunities for building connections that could reduce social and health disparities for LGBTQIA+ older adults [(e.g., 115, 118)]. This case example presents LInC, a 12-week program that builds intergenerational connections and support among LGBTQIA+ communities. It also draws from research underscoring the benefits of arts-based programming to facilitate safe and supportive spaces for LGBTQIA+ communities to confront challenging experiences, share stories, and build networks of support [(e.g., 127–129)]. Through LInC, LGBTQIA+ adults 18 years and older attend weekly workshops where they begin with a 30-min small group facilitated discussion (with trained facilitators) that incrementally delves into more complex issues relating to LGBTQIA+ lived experiences each week. The group then collectively participates in a creative activity that changes every week. The facilitator collaborates with a local LGBTQIA+ artist to channel the small group conversation into collaborative art that fosters self-expression, reflection, and community support. Participants spend 30 min learning basic techniques of that creative activity (e.g., painting with pastels, creative writing, photography, charcoal drawing, stage performance, crocheting, scrapbooking, podcasts) as it pertains to making one item. The diversity of creative activities allows participants with different skills, life experiences, and (dis)abilities to contribute in various ways each week. Participants subsequently break into teams with different skill levels and ages to collaborate on creating / producing something through that creative activity. The group is presented with several ideas on what to produce but can also decide on something different to create. At the end of the 12-week program, participants showcase their art in an exhibit (that could be internal to the group or external for the local community) to further spark conversation and connections.

This intervention aims to build social connections and reduce loneliness among LGBTQIA+ communities, especially among older adults, by drawing on psychosocial theories of social justice [(e.g., 130, 131)] that focus on the importance of social relationships among individuals and communities. Ultimately, LInC seeks to address inequities in power and disparities in social and political determinants of health by building opportunities for social connections through art. See Figure 7.
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FIGURE 7
 Intergenerational arts program (LInC) for LGBTQ+ older adults in the United States.


Cultural Domain: LInC counteracts cultural narratives that define LGBTQIA+ lived experiences solely through struggle, instead fostering opportunities to collectively experience and share joy. It also creates space to develop new cultural frames for lived experiences by facilitating intergenerational discussions within LGBTQIA+ communities.

Structural Domain: This intervention allows participants to collectively process structural barriers they have encountered as LGBTQIA+ community members and share strategies of survival and thriving through art.

Disciplinary Domain: This program also disrupts disciplinary norms around funding that implicitly drive the types of interventions nonprofits often are able to provide—specifically funding priorities that tend to favor traditional health-based interventions [(e.g., 132)]—by creating a funded program that employs an arts-based intervention to address social isolation and loneliness.

Interpersonal Domain: By creating a program that employs diverse artistic mediums, LInC incorporates inclusive opportunities for participants with various abilities (and physical limitations) to create meaningful connections with each other. It also disrupts who is the “expert” of each creative endeavor by providing a wide range of art that draws on diverse knowledge from different backgrounds and lived experiences.

Intrapersonal Domain: LInC provides creative opportunities for participants to build a positive sense of self and assurance that others are interested in connecting with them.





Conclusion

Concerns about social isolation and loneliness among older adults (and discussions about potential interventions) have only grown since the COVID-19 global pandemic [(e.g., 6)], and research has well-documented disparities in health outcomes for older adults experiencing social isolation and loneliness [(e.g., 7, 8, 13, 14, 16)]. This article presents a conceptual framework that bridges theories of power and social and political determinants of health to provide a new vision for developing interventions that address these inequities. The Equitable Aging in Health Conceptual Framework foregrounds power as a core driver of social and political determinants of health and the interventions that address health disparities that flow from inequities in power. Interventions that infuse justice must consider how these domains of power have shaped inequities in the past, present, and into the future–and across the life course–to achieve equitable health outcomes for older adults.

As illustrated in the six case examples above, the Equitable Aging in Health Conceptual Framework has application in a variety of contexts to address social isolation and loneliness for older adults. The first case example presents an intervention in community-based services to address social isolation among older rural–urban migrants in mainland China. The second case example presents an intervention at the cultural level that infuses Indigenous knowledge and experience into health care to address social isolation and loneliness among Taiwanese Indigenous communities. The third case example presents an intervention at the policy-level to address social isolation and loneliness among nursing residents in Spain. The fourth case example proposes cross-cultural legal clinics to address social isolation among non-European older migrants in Sweden. The fifth case example presents Ludotecas, a grassroots initiative to combat loneliness among older adults in Mexico. The sixth case example proposes LInC, an intergenerational arts-based program to build social connections and reduce loneliness among LGBTQIA+ older adults. By explicitly addressing power inequities and justice, these proposed interventions present a new paradigm for researchers, practitioners, and policymakers to reimagine ways to address inequities in social isolation and loneliness among older adults.
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Footnotes

1   Some scholars distinguish social drivers of health as the structural and systemic drivers of social determinants of health [(e.g., 133)]. For purposes of this paper, we follow the World Health Organization’s framework, which incorporates structure and systems into social determinants of health by distinguishing structural from intermediate social determinants of health.
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Loneliness and social isolation affect more than 1 in 4 community-dwelling older adults in the United States, who may also require long-term care support. Despite being seen as a solution to the long-term care crisis, most older adults prefer to age in place rather than using skilled nursing facilities. However, in-home care is unsustainable due to a shortage of direct care workers and may exacerbate social isolation by confining older adults to their homes. Adult Day Services (ADS) addresses both issues. ADS provides care to adults with physical, functional, and or cognitive limitations in non-residential, congregate, community-based settings. ADS also provides daily cognitive and physical stimulation, often with medical support, in a social and supported environment, centered around the needs and preferences of participants. Before the COVID-19 pandemic, nearly 5,000 ADS centers were widely available. However, with limited public support, the ADS industry has struggled as demand by the growing number of older adults and families need health and social support. The ADS industry must be recognized for its unique ability to buffer social isolation and loneliness in chronically ill older adults while serving as an effective platform for chronic disease management. This perspective piece highlights the critical role of ADS centers in reducing loneliness and social isolation and promoting healthy equity. We also explore the benefits of ADS, the financial, policy, and societal barriers to utilizing ADS, and the potential solutions to ensure its sustainability and growth.
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Introduction

In the United States, 24% of adults over 60 experience social isolation, and 43% report feeling lonely (1, 2). Social isolation is the objective state of infrequent social contact with others, while loneliness is a subjective feeling of isolation (3). Older adults are at uniquely high risk of social isolation due to several factors that limit their ability to leave their homes and/or meaningfully and productively engage with others. These include living alone, having small social networks, lacking reliable transportation, experiencing a significant life event such as the loss of a spouse, and having mobility or sensory impairments that limit social engagement (3). The impacts of loneliness and social isolation on health are believed to be worse than smoking cigarettes (4). For example, loneliness has been associated with a 26% increased risk of premature mortality (5). In addition, social isolation and loneliness are associated with an increased risk of cognitive decline, dementia, depression, and cardiovascular disease (3, 6, 7).

While the policy landscape increasingly supports home and community-based services, there is the risk that keeping older adults at home—with just a few hours a week of support from a visiting nurse or home health aide—may exacerbate social isolation and loneliness. Home care confines older adults to their homes with limited opportunities for social interaction (8). For instance, a qualitative study found that home health nurses were unable to combat social isolation and loneliness among older adults as these phenomena were not accepted as a need for nursing care (9). Moreover, the direct care workforce shortage has made it increasingly difficult for families to access reliable and affordable in-home care services (10).

ADS centers allow older adults to remain in their community and simultaneously buffer loneliness and social isolation. ADS centers are non-residential, community-based, long-term care sites that provide health and social services in a congregate environment for a significant portion of the day (~8 h). ADS essentially enable older adults with physical and functional limitations to stay in their communities and receive the care they need, while also engaging with others and getting the care and supervision they need (11).

The purpose of this perspective piece is to highlight the critical role of ADS centers in reducing loneliness and social isolation and promoting healthy equity. We argue that ADS centers must be recognized and supported for their unique ability to buffer loneliness and social isolation in older adults. This perspective will also explore the benefits of ADS, the financial, policy, and societal barriers to the utilization of the centers, and the potential solutions to ensure its sustainability and growth.



Adult day services

ADS centers provide community-based, person-centered care that emphasizes social connection and engagement, helping to combat the negative effects of isolation on older adults’ health and well-being. There are approximately 4,130 active ADS centers in the United States with about 251,100 users enrolled (12, 13). ADS users are medically complex, with a significant proportion living with dementia, diabetes, depression, or heart disease (11, 14). Furthermore, ADS users are more racially and ethnically diverse (55%) when compared to users of other long-term care services (15).

ADS centers offer a comprehensive range of services and activities that extend far beyond recreational activities and provide multifaceted support to meet the needs of diverse older adults and their caregivers (11). Cognitive stimulation is a key component of ADS; program directors design unique activities geared toward improving cognition while supporting peer-to-peer interactions (16). Daily exercise classes support physical health and mobility in a group environment (16). ADS centers bolster nutrition by offering balanced meals and snacks that cater to client’s dietary needs; dining areas support conversation and allow for communal celebrations that take place around meals (11). Regular health monitoring, including assessments and tracking of chronic conditions by trained healthcare professionals, including registered nurses, ensures that any potential issues are identified and addressed promptly (17). Moreover, ADS centers provide much-needed respite for family caregivers, allowing them to attend to their own needs and responsibilities while knowing their loved ones are in a safe and supportive environment (18).



Addressing loneliness and health issues through ADS

Research has consistently demonstrated that ADS participation is associated with health-, social-, psychological-, and behavioral-related benefits for both care recipients and their caregivers, particularly in addressing social isolation, loneliness, and health-related issues among older adults. By providing a supportive and engaging environment, ADS participation can promote social connectedness and reduce feelings of loneliness (19, 20). A qualitative study by Dabelko-Schoeny and King (19) found that ADS participants reported increased opportunities for socialization, companionship, and a sense of belonging, which contributed to reduced feelings of loneliness and improved overall well-being. Similarly, a study by Iecovich and Biderman (20) found that ADS attendance was associated with a significant reduction in loneliness scores among older adults. A randomized controlled trial by Gitlin et al. (21) found that ADS Plus Program involved a staff social worker who provided care management and support to family caregivers will significantly reduce depressive symptoms and improve well-being among caregivers of impaired older adults enrolled in ADS. Similarly, a study by Schmitt et al. (22) found that ADS attendance was associated with a significant reduction in depressive symptoms and improved functional status among older adults.

Research also shows that ADS are the most racially diverse sector of long-term care, and centers benefit diverse older adults who are at disproportionately high risk of social isolation and loneliness because of factors such as non-English language preference and small social networks (3). ADS centers tend to be microcosms of the neighborhoods in which they are located; hence, centers within certain ethnic enclaves may cater to specific immigrant groups. Our previous study highlights that ADS centers successfully incorporate elements of older immigrants’ ethnic backgrounds and language into activities and programs that facilitate social connectedness, improve physical health and function, and preserve independence (23). The familiar environment, shared language, and cultural experiences provided by ADS centers offer a sense of belonging and support for older immigrants. Additionally, bilingual and bicultural staff, especially nurses, play a crucial role in promoting health literacy and transforming health care directives into culturally sensitive interventions (23).



Discussion


Future research directions

Future research on ADS and its impact on loneliness and social isolation should focus on several key areas. Firstly, there is a critical need for longitudinal studies that quantify the long-term effects of ADS participation on loneliness and social isolation measures specifically, using validated tools such as the UCLA Loneliness Scale or the Lubben Social Network Scale. These studies would provide robust evidence of the sustained benefits of ADS participation. Concurrently, researchers should investigate which specific components of ADS programs, such as group activities, one-on-one interactions, or cultural programs, are most effective in reducing social isolation and fostering meaningful social connections. This granular understanding would enable the development of more targeted and effective interventions. As technology continues to play an increasingly important role in healthcare delivery, examining the potential of hybrid ADS models that combine in-person and virtual participation is crucial. Such models could extend the reach and impact of ADS, particularly for older adults with mobility limitations or those in rural areas. Building on our previous findings (23), future studies should also explore the role of ADS in supporting social connections for older adults from diverse cultural backgrounds, ensuring that interventions are culturally appropriate and effective across different populations. Finally, conducting mixed-methods studies to understand the mechanisms by which ADS participation reduces loneliness and improves overall well-being, as suggested by the findings of Dabelko-Schoeny and King (19), would provide valuable insights for program development and implementation. By pursuing these research directions, we can strengthen the evidence base for ADS as an effective intervention for social isolation and loneliness, ultimately improving the quality of life for older adults.



Funding and access to ADS

Despite the clear benefits of ADS, the COVID-19 pandemic threatened their viability. The pandemic negatively impacted the ADS industry, forcing many centers to close their doors and leaving vulnerable older adults without essential support and services. The forced closure of ADS centers in 2020 abruptly ended in-person services, exacerbating social isolation, caregiver burden, and accelerated cognitive and functional decline (24). The effects of these closures persist, with limited access to ADS centers due to staff loss and decreased government reimbursements (24). According to a survey conducted by the National Adult Day Services Association (NADSA), nearly 50% of ADS centers remained closed as of August 2020, with many facing financial hardship and uncertain futures (25). ADS centers will need to play an increasingly important role in the long-term care continuum amidst a burgeoning aging population, increasing rates of loneliness, and a shortage of direct care workers to provide in-home care. To prevent further closures and ensure the continued availability of these vital community-based resources, we call for immediate action to support and resource ADS centers.

Despite the clear health and social benefits of ADS centers, these centers remain underutilized and face significant financial and policy challenges. There are several reasons for this disconnect. First, there is a lack of public awareness about ADS and the vital role these centers play in supporting older adults and their caregivers. Many people are unfamiliar with the range of services offered by ADS and may incorrectly view them as merely providing recreational activities rather than comprehensive health and social support. Without a clear understanding of the benefits, families may be hesitant to enroll their loved ones. Second, access to ADS is limited by inadequate funding and reimbursement rates. Medicaid is a primary payer for ADS, but reimbursement rates vary widely by state and are often insufficient to cover the full cost of high-quality, person-centered services (26). ADS is primarily funded through a mix of public and private sources, including Medicaid, Veterans Administration, charitable grants, and private pay. This leaves ADS centers struggling financially, unable to hire and retain skilled staff, and forced to limit their hours and enrollment. For older adults who do not qualify for Medicaid, the out-of-pocket costs of ADS can be prohibitive. Finally, ADS centers have historically been overlooked in long-term care policy discussions, which tend to focus on institutional settings like nursing homes or home-based care. Additionally, many older adults and their family caregivers are unaware of the availability of ADS or may not meet the eligibility criteria for public funding, further limiting access to these services. There is a need for policies that specifically support and invest in ADS as a vital component of the long-term care continuum. This includes higher Medicaid reimbursement rates, inclusion of ADS in state Medicaid waivers, and efforts to collect and track quality data.

Addressing the underutilization of ADS will require a multi-pronged approach. Advocates must work to raise public awareness of the critical role of ADS in supporting healthy aging, while also pushing for policies and funding models that improve access and financial stability for these essential centers. To expand access and ensure the sustainability of ADS, it is essential to advocate for increased public funding, including higher Medicaid reimbursement rates and the inclusion of ADS in state Medicaid waivers (27). There is an ongoing effort to ensure ADS is a mandated benefit in all Medicaid plans.

By shining a light on both the challenges and the immense potential of ADS, we can build the public and political will to invest in this vital community resource. Furthermore, the lack of large-scale, standardized data on the impact of ADS closures during the pandemic represents a major obstacle to improving the health equity of community-dwelling older adults. To address this issue, ADS centers must prioritize the collection of race and ethnicity data and link it to quality measures of access to equitable, age-friendly care.



Public rebranding and awareness campaign

To garner support for ADS and highlight its crucial role in the long-term care continuum, a public rebranding and awareness campaign is necessary (28). This campaign should aim to educate the public, policymakers, and healthcare professionals about the dangerous health impacts of loneliness and social isolation on older adults, and the comprehensive services provided by ADS centers that mitigate poor outcomes.

We suggest beginning this rebranding by moving away from the term “adult day care” in public marketing and advertising efforts as it is infantilizing and does not reflect the comprehensive health and social services that are provided. Instead, we propose using the term “Adult Day Services,” which better captures the range of services offered and emphasizes these programs’ health and social benefits. The campaign should utilize a multi-pronged approach. Engaging with local and national media outlets to feature stories highlighting the benefits of ADS and the experiences of participants and caregivers can be an effective strategy. This can include news articles, op-eds, and interviews with ADS providers, participants, and advocates. Developing a strong social media presence is also essential to share information, stories, and resources related to ADS. Using hashtags such as #AdultDayServices, #ADS, #AdultDayHealthCare, #SupportADS, #ReduceSocialIsolation, and #CombatLoneliness can increase visibility and engage with a wider audience.

Sharing testimonials and success stories from ADS participants and caregivers is a powerful way to humanize the impact of these services. These stories should focus on how ADS has helped reduce social isolation and loneliness, improved social connections, and enhanced the overall quality of life for participants (28). These stories can be featured on websites, social media, and in promotional materials. Key messages should emphasize the potential of ADS to reduce social isolation and loneliness, improve health outcomes, and delay or prevent institutionalization. The campaign should also highlight the cost-effectiveness of ADS compared to other long-term care options and its role in supporting aging in place and improving the quality of life for older adults and caregivers (28).

By raising awareness and reshaping public perceptions through a targeted and comprehensive campaign that emphasizes the role of ADS in reducing social isolation and loneliness, we can generate increased demand for ADS and mobilize support for policies that prioritize funding and access to these essential services.




Conclusion

ADS centers may be an antidote to social isolation and loneliness. The COVID-19 pandemic has exposed the vulnerabilities of the ADS industry and the devastating consequences of abrupt closures on the social isolation and loneliness of older adults and their caregivers, particularly those from diverse racial and ethnic backgrounds. To address these challenges, a multi-faceted approach is necessary. Future research must focus on quantifying the long-term effects of ADS participation and exploring innovative service models. Increased public funding, higher reimbursement rates, and inclusion of ADS in Medicaid plans are essential to improve access. A comprehensive public awareness campaign is needed to educate stakeholders about the vital role of ADS in mitigating the health impacts of loneliness and social isolation. By investing in ADS through these measures, we can ensure that these valuable community-based resources continue to provide comprehensive, culturally sensitive care to our nation’s aging population, ultimately promoting health equity and improving the quality of life for older adults and their caregivers.

In summary, this perspective aims to highlight the disconnect between the clear benefits of ADS in combating social isolation and loneliness, and the financial and policy barriers that limit access to these services. By clarifying the underlying reasons for underutilization and identifying potential solutions, we hope to spur action to support and expand ADS as a key component of healthy aging in community settings. The absence of robust data on the impact of ADS closures during the pandemic underscores the need for greater investment in research and quality tracking to guide policy decisions and public investments in these essential centers moving forward.
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In 2023, The Lancet published an editorial entitled “Loneliness as a health issue,” which underscored the complexity of addressing loneliness and emphasized the key role that health professionals can play (1). Reports from the US Surgeon General (2) and the National Academies of Sciences, Engineering, and Medicine (3) also stress the importance of mobilizing the health sector, recognizing that healthcare professionals have a crucial position in addressing loneliness and social isolation, particularly due to their interaction with high-risk populations. Despite an increased awareness of social isolation and loneliness during the COVID pandemic, it remains uncertain whether the healthcare community fully recognize it as a significant health risk (4, 5). Historically, a patient's level of social connections was considered a personal matter (6), yet since the 1980s, there has been growing recognition of the impact of social connections on health. In House's seminal paper published in Science in 1988, the authors provided evidence that the quality of social relationships has the same impact on health and mortality as cigarette smoking and other major biomedical and psychosocial risk factors (7). Over the past 40 years there has been increasing siloing and demarcation between the health and social care systems and professions. This separation has not served patients well and may also have contributed to why medical specialties see loneliness as more of a social issue. However, loneliness and social isolation are important risk factors for all-cause mortality, stroke, heart disease, depression, suicide and dementia (8–10). Both are also key contributing factors and potentially treatable aspects of multimorbidity and the geriatric giants of cognitive impairment and frailty (2, 3, 11).

Doctors, for example, whether in primary, secondary or tertiary care, have the potential to play a key position in identifying lonely patients who need support. However, while concerns have been raised about the potential medicalization of loneliness (12), the reality is that this topic receives insufficient attention by doctors in their training or in their practice (4). So why is it that the medical field in general has been slow to acknowledge the importance of loneliness and social isolation for health and to act on this stark message? There are several possible explanations: the first of which is the stigma that is associated with social isolation and loneliness. Few people will ever admit to feeling lonely. Loneliness is often considered as a personal failure or weakness. For some clinicians, loneliness may be regarded as a natural aspect of aging and loss. Additionally, loneliness may be regarded as part of being human, or an emotion rather than a treatable disorder or condition. However, like depression, loneliness can have different levels of severity, duration and quality and we now know that chronic and persistent loneliness and social isolation negatively impacts quality of life, functioning and many and major health outcomes (13). Social isolation and loneliness can be confused and while they often overlap and co-occur, they can exist separately, and both should be measured to evaluate health risks and potential interventions (14–16). Some would argue that issues around definition and measurement of these social constructs have stalled the incorporation of loneliness and social isolation into mainstream medicine (17, 18). The assessment of other biomedical risk factors such as hypertension, obesity and smoking are easier to quantify, and the subjective nature of loneliness harder to capture. While this is a challenge, and the overlap with social isolation and its measurement is a reality, the compelling nature of the growing evidence of the risk of loneliness and social isolation to health, even with these measurement caveats, should override this argument (13, 17–19).

It is imperative that mainstream medicine and geriatrics regard social isolation and loneliness as important risks to health and include them as part of comprehensive medical risk assessments and mainstream medical practice (20). We need much more than the recommendation of establishing a connection with the patient (1). Empathic connection is key but a cultural shift that involves a systematic approach embedded in both training and practice that becomes as natural as checking one's weight and blood pressure is also required (10). We must go beyond a medical social history that simply consists of “do you smoke, drink, live alone or are you married” to one that includes a more nuanced exploration of the quality and quantity of the person's social relationships, how satisfied they are with their social engagement and clarity around whether the person feels lonely or not. This level of medical social history taking and assessment is the first step toward a comprehensive plan to tackle the health risks of loneliness and social isolation.
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Characteristic Trajectory of cognitive function p value

High baseline High baseline but Low baseline

stable group declining group  deteriorating

group
Observations 6378 4388 (68.8) 1,386 (21.7) 604 (9.5)
Social isolation

Family isolation
No 5,155 (80.82) 3,636 (82.01) 1,028 (78.29) 471(77.59) 00014+
Yes 1,223 (19.18) 802(17.99) 285 (21.71) 136 (22.41)

Friend isolation
No 4543 (71.23) 3275 (73.46) 884 (67.33) 384 (63.26) 0,000+
Yes 1,835 (28.77) 1,183 (26.54) 429(32.67) 223 (36.74)

Subjective isolation
No 3,649 (57.21) 2,647 (59.38) 704 (53.62) 298 (49.09) 0,000+
Yes 2729 (4279) 1811 (40.62) 609 (46.38) 309 (50.91)

Physical characteristics.

Gender
Female 3,107 (4871) 2,108 (47.29) 679 (51.71) 320 (52.72) 0.002+%
Male 3.271(5129) 2350 (52.71) 634 (48.29) 287 (47.28)

Age
60-74 5,386 (84.45) 3,969 (89.03) 1,046 (79.66) 371(61.12) 0.000%+
7585 933 (14.63) 467 (10.48) 250 (19.04) 216(35.58)
85+ 59(093) 22(049) 17(1.29) 20 (3.29)

Chronic diseases

No 2,823 (44.26) 1,987 (44.57) 593 (45.16) 243 (40.03) 0.082
Yes 3,555 (55.74) 2471 (55.43) 720 (54.84) 364 (59.97)
ADL 11382140 11312127 11432144 11774204 0,000+
Depression 13812273 13742271 1379273 14326281 0,000+
Social networks
Marital status
Single 1,467 (23.00) 918 (20.59) 345(26.28) 204 (33.61) 0,000+
Married 4911 (77.00) 3,540 (79.41) 968 (73.72) 403(66.39)

Living and working conditions

Educational level

literate 1,462 (22:92) 812(18.21) 401(30.54) 249 (41.02) 0,000
Primary school 2,672 (41.89) 1,872 (41.99) 542(41.28) 258 (42.50)
Junior school 1,647 (25.82) 1,290 (28.94) 276 (21.02) 81(1334)
High school and above 597 (9.36) 484 (10.86) 94(7.16) 19(3.13)

Employment status
Not employed 5,488 (86.05) 3,788 (84.97) 1,151 (87.66) 549 (90.44) 0,000+
Employed 890 (13.95) 670 (15.03) 162(1234) 58 (9.56)

Residence
Rural 3,180 (49.6) 2,124 (47.64) 673 (51.26) 383 (63.10) 00004+
Urban 3,198 (50.14) 2334 (52.36) 640 (48.74) 224 (36.90)

Policy environment

Pension insurance
No 1,677 (26.29) 1,121 (25.15) 375 (28.56) 181(29.82) 0.006%*
Yes 4701 (73.71) 3,337 (74.85) 938 (71.44) 426 (70.18)

*,*%,and *** indicate significance at the levels f 005, .01, and 0.001, respectively.

Data are means D o 1 (%). Between-class differences were examined by Kruskal-Wallis rank sum testfor continuous variables or 7 test for categorical variables.
il living.

‘Single (unmarried, divorced, widowed).
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Social isolation
Family isolation
No Ref. Ref. Ref. Ref. Ref. Ref.
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No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 1.289 1.103~ 1.506 0.001 1592 1.282~1.978 0.000
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7585 1859 15582218 0.000 4335 35155346 0,000
>85 2522 1314~ 4840 0.005 7651 3986~ 14,686 0,000

Chronic diseases

No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 0929 0817~1.057 0.264 0981 0814~1.183 0844
ADL* 1034 0.988~1.082 0.151 1094 1.042~1.149 0.000
Depression 0978 0.953~1.002 0.076 1021 0.984~1.058 0272

Social network

Marital status
Single® Ref. Ref. Ref. Ref. Ref. Ref.
Married 0918 0.787~1.071 0278 03861 0.700~1.059 0156

Living and working conditions

Educational level

Tlliterate Ref. Ref. Ref. Ref. Ref. Ref.
Primary school 0.624 0.533~0.731 0.000 0.55 0.448~0.675 0.000
Middle school 0.486 0.402~0.587 0.000 0322 0.242~0.428 0.000
High school and

0416 0.319~0.541 0.000 0.186 0.113~0.306 0.000
above

Employment status

Not employed Ref. Ref. Ref. Ref. Ref. Ref.
Employed 0827 0.685~0.999 0.048 0.696 0518~0.934 0.016
Residence
Rural Ref. Ref. Ref. Ref. Ref. Ref.
Urban 1002 08731151 0973 0633 0518~0773 0000

Policy environment

Pension insurance

No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 0916 0.792~1.059 0235 0991 0.808~1215 0928
Constant 0414 0219~0.781 0.006 0054 0025~0.117 0.000

Ref, reference; OR, odds ratio; 95% CI, 95% confidence intervals.
“ADL, activities of dail living.
‘Single (unmarried, divorced, widowed).
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attended the 2016 CLASS Data Survey

4,304 participants were excluded due to lost
visits and cognitive impairment from the
three wave survey

7,167 participants had complete cognitive
survey data in the three waves of the survey

789 participants were excluded due to
missing data on social isolation and
covariates at baseline

6,378 participants with complete baseline
and three-wave survey data were used for
the analysis
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The gardener

“The following case demonstrates various ways the living environment affected the lfe of a esident, across the themes. Anna is 74 years old and had previously worked asa
gardener. Before moving to Helgetun, she did her gardening work alone in a large garden out in the countryside. This isolated way of working, combined with increasing back

pains, caused her to eventually put away all her gardening work. She even gave away all her gardening equipment,thinking she would never use them again. But afier moving

the act

to Helgetun and taking part in the parcel garden group, she experienced a renewed interest in gardening, mainly due to the social engagement and interes

- Initially I had put away all the gardening work, but here the interest blossomed again There was such intense inferest n it, and it was very joyfil. Completely different from what
I previously did, walking alone in a large garden out in the countryside.

Regarding her physical barriers, the weekly group workouts arranged at the residency helped strengthen her back, making her more capable of performing the more physical

aspects of gardening, like carrying stones and digging ditches.

Ithas helped me a lot that we have regular gymnastics there once a week, which has strengthened my back. So, when I have been carrying stone and such, I have managed to do i

Tam very pleased.

Annais story is an excellent example of how the iving environment can increase the well-being of older adults, by enabling the three themes: m:
experiencing growth and development, and fecling a sense of belonging:

Maintaining self-identity: anna got the opportunity to practice an activity meaningful to her, by having access to a parcel garden, a gardening group, cquipment, and a gym

with a trainer.

Experiencing growth and development: by doing gardening in a group, Anna was able to share knowledge and learn new things from the other members, allowing her to
expand her competence within the field.

Feeling a sense of belonging: working together as a team changed gardening for Anna, making the activity more social, joyful, and meaningful compared to what she had

experienced in the past.
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Themes

Enhanced mood &
mental health

Increased quality of
life

Offered sense of
purpose & eltless

alone

Improved use of
video calling

applications

Communicate more
freely with people in

their network

How did the program contribute to social well-being?

Participant quotes

It actually has impacted my mental well-being because like  said, with FaceTime, 1 have a friend, my best riend who lives far away, and.
Twasable tosee her for the irst time i two years, that made me fee rally good. ~Female, 69, White, non-Hispanic, English-speaking

It was just getting 0 be too muchfor me to abways be in here in the house. Stuck n the house, nowhere to go, nothing to do. When they
introduced me to this program, it was the maost wonderfu thing that ever happened. ~Female, 71, White, non-Hispanic, English-speaking
For everything. I think its great that it keeps my mind going with this and getting to meet peaple and helping peaple out that I love.
16 something just to keep you active instead of just doing nothing...

-Female, 71, non-White, Hispanic, English-speaking.

It made me a lot more independent; I can say that.

~Male, 66, Black, non-Hispanic, English-speaking

Yes, it has improved me. Finally 1am doing better and better things for good nutrition, @ better diet in order to improve my health.

- Male, 70, Hispanic, Spanish-speaking

It makes you feel like you are still a part of sociey.... To be able to set up a Zoom and be able to see your entire family and talk to
everybody, it gives you a sense of being alive

-Female, 80, Black, non-Hispanic, English-speaking.

Because now when my sister or my nicces or nephews are ll sitting around and we are all itting around enjoying having a
conversation about the phone or a tablet and stuf, T can join in now myself 1 have somewhat of a say. I can join in.

~Male, 85, non-Hispanic, English-speaking

It really helped me connect more with my family members, especially my brother who is older than 1 am, and we FaceTime together
now. We'e looking at library stuf o do books together, reading on the iPad so I'm happy. I could talk to my sisterin Texas.

~Female, 63, White, non-Hispanic, English-speaking

Yes. I've done some Zoom events with my family and I've also done FaceTime with them and its been fun. One of my friends had a
birthday and she had just moved and 1 did not have her address so I made a happy birthday video and I sent it to her on her
Facebook. She called me, she was so thrilled that I had taken the time to make a ltle video for her birthday.

~Female, 74, White, non-Hispanic, English-speaking

Yes, it is an indispensable means of communication because I communicate with my whole family, I make video call groups. I even
get my telemedicines or my medical appointments via Zoom.

~Female, 58, Hispanic, Spanish-speaking

Ican communicate with my family bette. | can communicate with my family that’s not here, better than just using the telephone.

I can communicate with them more and in different ways, such as texting.

~Female, 65, Black, non-Hispanic, English-speaking

16 helped because I can more casily email with both my family and my friends. I was using my iPhone before, and I had diffculty in
wsing the litle ltters and numbers and its nuch easier. s much more accessible on the iPad.

~Female, 72, White, non-Hispanic, English-speaking

I connect with a grandson who lives in California, who I see when I talk to him. I learned that. And with one of my daughters who
does not live near me, I send her messages, we talk and we see each other.

~Female, 75, Hispanic, Spanish-speaking

Comment/
frequency

61 comments by 52
participants

72 comments by 52

participants

55 comments by 40
people

29 comments by 27

people

72 comments by 57
people
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Mean score Cohen’s d

Quality of life (QOL) 5424 55.30 —0.13
QOL one item global measure 2.06 1.82%* 0.28

Social isolation scale 2328 24.32%% =025
Social connectedness sub-scal 13 11.79% -015
Social belonging sub-scale 1201 1253 —021

Loneliness scale 244 2.16* 0.15
Emotional loneliness sub-scale 1.28 L 0.18
Social loneliness sub-scale 116 105 0.08

Participants are included if they completed the pre- and post-survey (1= 145)
“p<0.05; **p<0.001
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Characteristics

Mean (%)

Age 184 723
Gender
Female 143 7.7
Male 4 23
Racial/Ethnic group
White 104 565
Hispanic 25 217
Black 40 136
Native American/Alaska Native 9 49
Asian 2 11
Primary language 184
English 143 7.7
Spanish 38 207
Other 3 16

Relationship status (can choose

multiple)
Single 64
Divorced/separated 56
Widowed 4
Married/partnered 32

Current employment status

Retired 122 66.7
Unemployed 2 29
Employed 10 55
Other 9 49
Lives alone 130 70.7
Income
Less than $30,000 annually 149 823
More than $30,000 annually 32 17.7
Education
:J:D.:x complete high " o
g,;gplﬂ:d high school/ 0 "
Some college 46 250
Graduated a 4-year college 39 212
Received graduate degree 9 49
Self-reported health status
Poor 17 92
Fair 38 20.7
Good 7 102
Very good 38 207
Excellent 17 9.2

Data from all participants, including those who only participated in the pre-survey, are
shown (N'=184). The numbers in this table relect the number and percentage of participants
who answered “yes” to this response.





OPS/images/fpubh-12-1341713/fpubh-12-1341713-g001.jpg
eGen Framewol

Older

Theoretical
Underpinnings ogtam et
iPad
Intergenerational Fachrolony Useh
Ui Wi-Fi Access Digital Competence*
Binder of Tech Resources & Info
Adult Learning Social Well-Being*
ories*
° University Student
Technology Mentor

Sustainability through University/Community Partnerships and Ongoing Evaluation & Refinement

—.





OPS/images/fpubh-12-1341713/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1292379/fpubh-12-1292379-t002.jpg
How have the following type of care or Provision of care or activity
activities (considering contacts
between provider and resident) been

changed?
Unchanged Limited Not provided any Do not know
(n) (n) more (n) (n)

Physician visits (in the practice) 342 171(50.0) 132(38.6) 27(79) 1235
Physician visits in the nursing home 32 235(68.7) 96(28.1) 7(20) 40.2)
Physiotherapy 302 123.(36.0) 171(50.0) 470137) 1(03)
Logopedics 342 105(30.7) 107 (31.3) 59(17.3) 71(208)
Assistance in personal care and hygiene 32 295 (86.3) 46 (13.5) 0(00) 1(03)

342 249(72.8) 92(269) 0(00) 103)
Psychological care by nurses 302 236(69.0) 101 (29.5) 0(0.0) 5015
Pastoral care 342 114(33.3) 168 (49.1) 58(17.0) 2(06)
Spiritual end-of-life care 32 226 (66.1) 95(27.8) 12 10(29)
Frequency of group activities 320 69(21.6) 196 (61.3) 54(169) 1003)

Limitation of participants number for group activities 320 71(222) 203 (63.4) 450141 103)
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Coefficient OR (95% Coefficient OR (95% Coefficient OR (95%
Cl) Cl) Cl)
0,855 (0.763-
Family isolation ~0.156%+%
0958)
1049 (0.948-
d isolation 0.047
1.160)
1016 (0917
Community isolation 0016
1.126)
1.056 (0955~ 1.061 (0960~ 1.06 (0959~
Gender 0054 0,059 0058
1.166) 1172) 1171)
1015 (1.007- 1014 (1.006- 1.014 (1006~
Age 0015%+% 0014555 0.014%5%
1.023) 1.022) 1022)
0812 (0765~ 0.816(0.769- 0815 (0768
Education level ~0208%+% ~0203%+ ~0.204%%%
0.862) 0.866) 0.865)
09220822 0.919 (0819~ 09190819~
Marital status ~0.081 0085 —0.084
1.035) 1031) 1.031)
1.104 (0,976~ 1101 0974~ 1102 (0.975-
Household registration 0099 0.097 0.098
1249) 1.246) 1.247)
1.045 (1004 1051 (1010~ 1.05 (1,009
Lnincome 0,044+ 0,05+ 0049+
1.088) 1.094) 1.094)
2822445~ 2876 (2494~ 2856 (2476-
Pension insurance 10374+ 10574+ 1.049%5%
3.252) 3318) 3.293)
0879 (0.842- 0.884 (0847~ 0.883 (0846~
Number of living children ~0.129%+ —0.123%* ~0.125%*
0917) 0.922) 0.921)
0862 (0.758- 0.868 (0.763- 0.866 (0761~
Employment status ~0.148% ~0.141%% ~0.144%
0.981) 0.987) 0.985)
0.934(0.902- 0.93 (0.898~ 0.93 (0899~
Child caregiving support ~0.068%+* ~0073%%+ ~0.072%%%
0.968) 0963) 0.963)
1262 (1190~ 1265 (1193~ 1265 (1,192
Self-rated health 02330 02355 0.235%%%
1339) 1342) 1341)
1496 (1,328~ 1491 (1324~ 149 (1322
Chronic disease 0.403%5% 0399+ 0.399%5%
1.685) 1.679) 1679)
0.904 (0.889- 0.904 (0889~ 0903 (0889~
Cognitive ability ~0.101%+% 01015+ ~0.102%+%
0919) 0919) 0918)
0.184 (0.087- 0.168 (0079~ 0.8885 (0.082-
Constant —L694%+= —1784%5 —1753e
0.390) 0.357) 0.367)
Number of observ: 8343 8343 8343
Pseudo r-squared 0.064 0.064 0.064

OR, Odds ratio; CI, Confidence intervals. , *, and ** indicate significance at the levels of 10, 5, and 1%, respectively:
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Variable Unmatched Mean % bias %reduct|bias| t-test

Matched Treated Control

U 1.4808 15024 -43 -172 0.086
Gender

M 1.4806 14824 ~04 912 -0.12 0902

U 71565 71199 5 199 0.046
Age

M 71559 71514 06 877 02 0842

U 21366 22759 -148 588 0
Education level

M 21357 21458 -1 927 -035 0723

U 13139 12902 52 206 0039
Marital status

M 1314 13126 03 91 o1 0921
Household U 0.46894 051941 -101 ~401 0
registration M 0.46869 047148 -06 945 -0.18 0856

U 7.9583 83406 -27 ~1064 0
Lnincome

M 7.9571 79864 -21 923 ~067 0505

U 071313 081729 -248 -1023 0
Pension insurance

M 0713 07213 -2 92 -06 055
Number of living U 24609 25752 -87 —344 0.001
children M 24578 24653 -06 93.4 -0.19 0847

U 024514 023821 16 064 052
Employment status

M 024526 024445 02 883 006 0951
Child careg u 3.0915 27514 238 956 0
support M 3.092 3.0688 16 932 0.52 0.601

U 33011 33774 -89 -353 0
Self-rated health

M 33008 33055 -06 938 -0.18 0858

U 078615 075666 7 276 0,006
Chronic disease

M 078605 0782 1 862 032 0749

U 13545 13436 35 139 0.165
Cognitive ability

M 13544 13525 06 823 02 0839
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Characteristic Total sample ization of primary healthcare
services

Use No use

Observations n (%) 8,343 2,763 (33.12) 5,580 (66.88)

Family isolation (%)
Isolated 2,109 (25.28) 614 (22.22) 1,495 (26.79) 2043 0.000
Not isolated 6,234 (74.72) 2,149 (77.78) 4,085 (73.21)

Friend isolation n (%)
Isolated 3,058 (36.65) 1,016 (36.77) 2,042(36.59) 0.03 0.875
Not isolated 5,285 (63.35) 1,747 (63.23) 3,538 (63.41)

Community isolation 1 (%)

Isolated 5,469 (65.55) 1,805 (65.33) 3,664 (65.66) 0.09 0761
Not isolated 2,874 (34.45) 958 (34.67) 1,916 (34.34)
Age mean £5D 71294729 72.08£7.46 7090+7.18 ~6386 0.000
Gender 1 (%)
Male 4,197 (50.31) 1321 (47.81) 2,876 (51.54) 1029 0.001
Female 4,146 (49.69) 1,442 (52.19) 2,704 (48.46)

Education level 1 (%)

Tliterate 1,984 (23.78) 727 (2631) 1,257 (2253) 2653 0,000
Primary school 3,321 (39.81) 1,128 (40.83) 2,193 (3930)
Junior high school 2,084 (24.98) 624 (22.58) 1,460 (26.16)
High school or above 954 (11.43) 284 (10.28) 670 (12.01)

Marital status n (%)
Married 5,872 (70.38) 1,895 (68.58) 3977 (71.27) 640 0011
Single* 2471 (29.62) 868 (31.42) 1,603 (28.73)

Household registration 1 (%)

Rural 4,116 (49.33) 1,237 (44.77) 2,879 (51.59) 3444 0.000
Non-rural 4,227 (50.67) 1,526 (55.23) 2,701 (48.41)
Lnincome mean £ SD 8245144 838141 818+1.44 -6.02 0.000

Pension insurance n (%)

Yes 6,599 (79.10) 2,463 (89.14) 4,136 (74.12) 25216 0.000
No 1,744 (20.90) 300 (10.86) 1,444 (25.88)
Employment status 7 (%)
Employed 2,002 (24.00) 546.(19.76) 1,456 (26.09) 4063 0.000
Unemployed 6,341 (76.00) 2217 (8024) 4,124 (7391)
:::‘b:'s“;“wi"g children 2554132 2482131 2582132 331 0.001
Child caregiving support 1 (%)
Almost daily 1711 (2051) 628 (22.73) 1,083 (19.41) 5573 0.000
Atleast once a week 2387 (28.61) 878 (31.78) 1,509 (27.04)
Atleast once a month 1474 (17.67) 474 (17.16) 1,000 (17.92)
A few times a year 1,090 (13.06) 295 (10.68) 795 (14.25)
Almost none 1,681 (20.15) 488 (17.66) 1,193 (21.38)
Chronic disease 1 (%)
Yes 6,375 (76.41) 2,209 (79.95) 4,166 (74.66) 2869 0,000
No 1,968 (23.59) 554 (20.05) 1,414 (2534)
Self-rated health mean £SD 336086 3424086 333086 ~435 0.000
Cognitive ability mean +SD 1346312 1284£3.41 13772291 1222 0.000

Single: Not marrieddivorced/widowed; SD, Standard deviation.
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Characteristic High baseline but declining group (Ref: High Low baseline deteriorating group (Ref: High

baseline stable group) baseline stable gr
OR 95% ClI P 95% ClI
Social isolation
Family isolation 0975 0.948~1.002 0.072 1.003 0.947 ~1.063 0910
Friend network: 0.962 0.939~0.987 0.002 0956 0.909~1.006 0.082
Subjective isolation 1172 10591298 0.002 1138 0922~1.406 0228

Physical characteristics

Gender
Female Ref. Ref. Ref. Ref. Ref. Ref.
Male 0925 0818~1.045 0211 1049 0.804~1.367 0727

Age
60-74 Ref. Ref. Ref. Ref. Ref. Ref.
7585 2253 19192645 0.000 8505 6445~11.224 0,000
>85 2838 1577~5.109 0.001 20101 10.127~39.898 0,000

Chronic diseases

No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 0954 0844~1.077 0446 1163 0.887~1.526 0275
ADL* 1053 1.010~1.097 0.015 1157 1095~1.221 0.000
Depression 0.984 0.960~1.008 0182 1042 0.988~1.099 013

Social network

Marital status
Single® Ref. Ref. Ref. Ref. Ref. Ref.
Married 0895 0.775~1.033 013 0832 0.626~1.106 0206

Living and working conditions

Education level

Tlliterate Ref. Ref. Ref. Ref. Ref. Ref.

Primary school 0.557 0.481~0.644 0.000 0.386 0.290~0.514 0.000

Middle school 0422 03530504 0.000 026 0.169~0.400 0000

High school and above 0314 0.241~0.409 0.000 0.183 0.090~0.373 0.000
Employment status

Unemployed Ref. Ref. Ref. Ref. Ref. Ref.

Employed 0733 0.610~0.881 0.001 0.737 0475~ 1.144 0.174
Residence

Rural Ref. Ref. Ref. Ref. Ref. Ref.

Urban 0.883 0.775~1.007 0.063 0.434 0.323~0.582 0.000

Policy environment

Pension insurance

No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 0941 0.820~1.079 0.383 0966 0.725~1.287 0815
Constant 1116 0543~2293 0.765 0019 0.005~0.071 0.000

Ref, reference; OR, odds ratio; 95% CI, 95% confidence intervals.
“ADL, activities of dail living.
‘Single (unmarried, divorced, widowed),
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Correlates SEB

Self-rated health

Frequency of 6.082 2.012 0.319 0.003
moderate to
vigorous exercise

Sense of purpose 7.830 3.057 0.270 0.012
HRQOL

Perceived 5.143 1.811 0.305 0.006

emotional support

Frequent 3270 1.396 0.251 0.022

interaction with
family member

Spiritual wellbeing

Sense of purpose 11.031 2.254 0.455 0.000
Not needing more 4.651 1.591 0.280 0.005
help with daily tasks

Level of proficiency 6.745 3.258 0.196 0.042
using cultural

practices

Life satisfaction

Sense of purpose 1.352 0.194 0.566 0.000

Frequent —0.410 0.106 —0.304 0.000
interaction with
family member

Emotional support 0.439 0.141 0.250 0.003
Relationship quality 0.341 0.167 0.161 0.045
with family member

Loneliness
Perceived 0.195 0.084 0.267 0.023
emotional support
Enjoyable 0.231 0.083 0.246 0.007
interaction with
family member
Sense of purpose 0.244 0.089 0.244 0.008
Not needing more 0.193 0.077 0.283 0.014
help with daily tasks
Frequency of 0.121 0.058 0.184 0.040
moderate to

vigorous exercise
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Te Reo Mao!

Aotearoa New Zealand

He Huarahi Tautoko Avenue of Support

havora Wellbeing

He Pikinga Waiora Enhancing wellbeing

karakia Prayers

kaumatua Older people

Kaupapa Maori Research/services by Maori for Maori

mana motuhake Identity, autonomy, self-actualization

Maori Indigenous people of Aotearoa New Zealand
matauranga Miaori system of knowledge

purakau Maori lore

Te Ao Maori Maori worldview

Te Reo Maori The Maori language

te taha hinengaro Mental health

te taha tinana Physical health

te taha wairua Spiritual health

te taha whanau Social health

Te Tiriti o Waitangi Treaty of Waitangi

te whare tapa wha Four walls of a house

tikanga Cultural practices and protocols; cultural wellbeing
tino rangatiratanga Self-determination

waiata Songs

whakapapa Geneology

whanau Closely connected kin group/extended family
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Total
(n=12,944)

Never
(n=4,124)

Rarely
8

(n

Sometimes
(Z10)

Ofte

Always
(n=77)

Referred by healthcare professional
No
Yes
Program name
A matter of balance
Bingocize
SAIL
“Tai Chi for Arthritis
Stepping On
“Tai Ji Quan
Healthy Steps for Older Adults
CAPABLE
Fit & Strong!
“Tai Chi Prime
YMCA Moving for Better Balance
Otago Exercise Program
Delivery site type
Senior Center
Community Center
Workplace
Residential Facility
Healthcare Organization
Faith-Based Organization
Educational Institution
Government Organization

Proportion of workshop sessions

atiended

10,566 (87%)
1,592 (13%)

4,169 (32%)
2162 (17%)
2,229 (17%)
2072 (16%)
1,013 (8%)
1,005 (8%)
161 (1%)
29(0%)
62(0%)
17(0%)
17 (0%)
8(0%)

3,598 (28%)
2,329 (18%)
2024 (16%)
1833 (14%)
1,100 (9%)
1,051 (8%)
635 (5%)
366 (3%)

857 (70.8,100]

3,417 (88%)
445 (12%)

1,206 (29%)
695 (17%)
818 (20%)
715 (17%)
305 (7%)
278 (7%)
62 (2%)
6(0%)
23(1%)
4(0%)
9(0%)
3(0%)

1,190 (29%)
754 (18%)
715 (17%)
529 (13%)
331 (8%)
320 (8%)
174 (4%)
111 (3%)

85(68.8,95.8)

3,910 (89%)
499 (11%)

1,497 (32%)
588 (13%)
909 (19%)
846 (18%)

380 (8%)
355 (8%)
57 (1%)
7(0%)
26(1%)
6(0%)
5(0%)
4(0%)

1,235 (26%)
805 (17%)
780 (17%)
567 (12%)
447 (10%)
455 (10%)

258 (6%)
132(3%)

857 (70.7,100]

2,878 (84%)
533 (16%)

1,264 (35%)
761 (21%)
459 (13%)
469 (13%)
296 (8%)
319 (9%)

40(1%)
9(0%)
12 (0%)
7(0%)
3(0%)
1(0%)

1,005 (28%)
684 (19%)
472 (13%)
653 (18%)
271(7%)
251 (7%)
186 (5%)
112 (3%)

875 [71.4,100)

309 (77%)
93 (23%)

165 (39%)
98 (23%)
41(10%)
37(9%)
30 (7%)
44 (10%)
2(0%)
5(1%)
10%)

147 (35%)
69 (16%)
49 (12%)
65 (15%)
45 (11%)
22(5%)
16 (4%)
9(2%)

875(75,100]

<0.001
52.(70%)
22(30%)
<0.001
37 (48%)
20 (26%)
2(3%)
5(6%)
2(3%)
9(12%)
2(3%)

<0001
21(27%)
17 (22%)
8(10%)
19 (25%)
6(8%)
3(4%)
101%)
2(3%)

87.5[79.2,100] <0001
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Baseline loneliness: Never
Baseline loneliness: Rarely
Baseline loneliness: Sometimes
Baseline loneliness: Often
Baseline loneliness: Always

Age

Sex: Female

Sex: Male

Sex: Prefer not to reply

Hispanic: No

Hispanic: Yes

Race: White

Race: Black

Race: Asian

Race: Other or multiple races
Education: High school o less
Education: Some college or 2-year degree
Education: College graduate or more
Education: Unknown

Number of chronic conditions
Live alone: No

Live alone: Yes

Baseline falls: No falls

Baseline falls: One fall

Baseline falls: Two or more falls
Healthcare referral: No
Healtheare referral: Yes

Delivery site: Senior Center
Delivery site: Community Center
Delivery site: Workplace

Delivery site: Residential Facility

Delivery

: Healthcare Organization
Delivery site: Faith-Based Organization
Delivery site: Educational Institution
Delivery site: Government Organization

Proportion of workshop sessions attended

Estimate
0351
-1341
~0081
~2272

~0.003

-0.022

~0.190

~0.247

0.068
0212

0101

—0021
—0.024
~0.109

0012

0097

0023

0110

0036

~0.026
0001
0.067
0066

~0016
0094
0.007

~0.001

SIE

0023
0025
0054
0122

0.001

0.025

0206

0.042

0033
0.042

0042

0.026
0025
0055

0.004

0020

0.028
0.035

0.028

0029
0031
0.032
0.038
0.037
0.044
0.061

0.000

p-value

<0.001
<0.001

0133
<0.001

0.006

0.383

0357

<0.001

0.040
<0.001

0018

0426
0332
0.047
0.004

<0.001

0404

0.002

0.198

0382
0.985
0.034
0.078
0.676
0035
0914

0028
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Need help with daily tasks
Count on others emotional

Self-Rated Health
Chair stands time
Sense of purpose
Cultural practices
Cultural connection
Enjoyable interaction

Construct
Loneliness
Walk time
Exercise
Relations|
Frequent

Self-rated Health-1 item (0-100) 64.80 | 21.66 na

HRQOL-7 items (0-100) 6874 | 1721 | 064" | 0.87

Spiritual wellbeing-1 item (0-100) 78.11 18.48 0.20 0.09 na

Life satisfaction-1 item (0-10) 7.88 179 | 026 | 017 | 031*  ma

Loneliness—3 items (1-5; 5 = low loneliness; 1 = 4.22 0.75 022 | 026" | 038" | 042" | 0.74

high loneliness)

Walk time (seconds) 9.59 531 —0.25* —0.11| —0.07 | —0.05  —0.14 na

Chair Stands (seconds) 1447 | 7.08 =0.17 | —=0.19| 0.03 =020 | —0.16 | 0.61** na

Exercise-1 items (1-5) 2.97 114 0.32* | 0.23* 0.05 —=0.07 | 022 —0.25* —0.05 na

Sense of Purpose-3 items (1-5) 4.13 0.75 0.28* 0.15 0.50* | 0.62** | 0.36™ | —0.16 | —0.22| 0.02 0.87

Cultural practices-10 items (1-3) 1.90 0.53 —0.15| —0.03 | 0.25* —=0.07 | —0.07 | 0.33**| 0.32** | 0.02 —0.03 | 0.95

Cultural connection-5 items (1-5) 4.15 0.66 —0.12 | 0.05 0.29% 0.13 0.23* 020 0.08 0.00 0.30** | 0.42** | 0.88

Count on others for help with daily tasks-1 item 2.94 1.09 0.04 0.11 041* | 0.33** | 0.50** | 0.02 =001 | =003 0.18 025* | 023* na
(1-4; 4 = always)

Needing more help with daily tasks-1 item (1-4; 4 = 321 0.77 0.07 —0.04 | —0.05 017 0.08 0.02 0.01 0.14 0.27* —0.18 | 0.01 —027* na
never)

Count on others for emotional support-1 item (1-4; 3.01 1.02 0.15 | 030* | 0.17 | 040** | 0.50* —0.06| —0.16| 0.07 024* | 0.02 0.11 0.63** | —0.16 | na
4=always)

Needing more emotional support-1 item (1-4; 4 = 312 | 084 | 024* | 012 | —0.02 017 | 013 | 001 | 004 | 018 | 016 & —0.4| —0.10 003 | 059 —0.11 na

never)

Relationship quality with family member—1 item 433 0.84 0.02 0.05 —0.01 | 022 0.01 0.19 —0.06 | 0.01 0.13 —0.00 | 0.11 —0.03 | 0.08 0.02 0.05 na

(1-5)

Enjoyable interaction with family member-1 item 425 | 079 | =002 017 | 015 | 013 | 025* | —006| —003 008 | 001 | —0.10| 022 | 003 | —0.05 —007 —008 047" na

(1-5)

Frequent interaction with family member-1 item 4.05 132 0.19 024* | =013 | —025% —0.02| —0.13| —0.04 022 0.09 —0.05| —0.07 | —0.19| 0.04 —0.04 | 0.08 0.05 —0.12| na
(1-5)

Higher scores are high in the variable unless otherwise noted; *p < 0.05; **p < 0.01; Cronbach’s alpha listed on the diagonal.
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Rarely Sometimes Often Always

(n=4,680) (n (Z10) (n=423) (n=77)

Age 75 (70, 81] 75 [69,81] 75 (7081 75 (7081 74 (69,80 72(66,77) <0001
Sex <0.001
Female 10,558 (83%) 3,192 (79%) 3,866 (84%) 3,085 (86%) 357 (86%) 58 (77%)
Male 2,104 (17%) 831 21%) 725 (16%) 476 (13%) 55 (13%) 17 (23%)
Prefer not to report 33 (0%) 14 (0%) 4(0%) 13 (0%) 2(0%)
Hispanic ethnicity <0.001
No 11,335 (94%) 3,616 (95%) 4170 (96%) 3,130 (92%) 355 (89%) 64(93%)
Yes 705 (6%) 197 (5%) 187 (4%) 271 (8%) 45 (11%) 5(7%)
Race <0001
White 9,962 (77%) 3,178 (77%) 3,803 (81%) 2630 (72%) 305 (72%) 46 (60%)
Black or African American 1,358 (10%) 536 (13%) 416 (9%) 370 (10%) 26 (6%) 10 (13%)
Asian or Pacific Islander 761 (6%) 137 (3%) 200 (4%) 372 (10%) 38 (9%) 14 (18%)
Other or Multiple races 863 (7%) 273 (7%) 261 (6%) 268 (7%) 54 (13%) 7(9%)
Education level <0.001
High school education or less 3,470 (27%) 1,076 (26%) 995 (21%) 1,230 (34%) 136 (32%) 33 (43%)
Some college or 2-year degree 3,587 (28%) 1,166 (28%) 1,382 (30%) 914 (25%) 106 (25%) 19 (25%)
College graduate or more 5,303 (41%) 1,691 (41%) 2,121 (45%) 1313 (36%) 164 (39%) 14 (18%)
Unknown 584 (5%) 191 (5%) 182 (4%) 183 (5%) 17 (4%) 11 (14%)
Number of chronic conditions 3014 2014) 3014 3125) 4(26] 5(27) <0001
Live alone <0.001
No 6,878 (54%) 2,716 (67%) 2,532 (55%) 1,464 (41%) 144 (34%) 22(29%)
Yes 5,844 (46%) 1,334 (33%) 2058 (45%) 2,124 (59%) 274 (66%) 54 (71%)
Fall history at baseline <0.001
No falls 9,224 (78%) 3,067 (83%) 3,403 (80%) 2,466 (74%) 249 (65%) 39(53%)
One fall 1,600 (14%) 420 (11%) 580 (14%) 516 (15%) 71 (18%) 13 (18%)

Two or more falls 962 (8%) 229 (6%) 279 (7%) 367 (11%) 66 (17%) 21(29%)
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Age Participants (N = 15)

60-64 1
65-69 3
70-74 7
>=75 4
Gender

Man 4
Woman 1
Other

Education level

Primary school 1
High School 4
Higher education 10
Marital status

Married/living with partner 4
Divorced 7
Widowed 1

Never married 3

Self-perceived financial status

Very good

Good 10
Average 5
Bad

Very bad
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1. How would you deseribe your current physical health?
Prompts:
+ What type of activities do you do?

+ Do you feel your acti

ty level has changed afier moving to Helgetun?
+ Do you have any physical limitations?

+ Has the pandemic affected your activity level?

2. How would you describe your current mental health?

Prompts:

What acti

s do you do to maintain good mental health?

Do you feel your mental health has changed afier moving to Helgetun?

Do you have any challenges regarding mental health?

Has the pandemic affected your mental health?

. How social do you feel that you are?

Prompts:

« What social activities do you participate in?

« Are you satisfied with your level of social engagement?

« Do you participate in more social activities after moving to Helgetun?

Has the pandemic affected your level of socialisation?

4. Active ageing - what activities keep you generally active?

Prompts:

‘Whatis your motivation for being active every day?

‘What do you find challenging about being active?

How important is being active for you?

What influence does your closest have on your activity level?

Are you satsfied with your level of activity in lfe?
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Average

loneliness score

Gender
Male 26.6% (399) 5,060
Female 73.3% (1090) 538

Race/ethnicity

Non-Hispanic white 69.7% (1172) 531

Non-Hispanic black 18.5% (180) 5.05

Hispanic 83% (85) 582

Non-Hispanic other 3.6% (52) 5.17
Age

18-64 40.5% (588) 5100

65+ 59.5% (901) 543

Educational attainment
High school degree or less 68.9% (1004) 537
Some college degree or more 31.1% (485) 514
Living arrangement
Lives alone 75.1% (1126) 5190

Lives with others 24.9% (363) 561

Relationship to care re

Spouse 44.1% (62) 554

Child 421% (642) 521

Other 13.7% (185) 478
Rurality

Urban 36.2% (551) 523

Suburban 27.3% (366) 527

Rural 36.5% (572) 538

Caregiver self-rated health
Fair/Poor 83.1% (1263) EXT

Good/Very good/Excellent 16.9% (226) 476

Care recipient deme:
Dementia 60.1% (856) 4.95%*
No dementia 39.9% (633) 552

ADL impairments

0-2 ADL impairments 313% (515) 4.5400%
3+ ADL impairments 68.7% (974) 565
Social conflicts with caregiving 340% (514) 6.56%+%

No social conflicts with caregiving  66.0% (975) 464
Joy due to caregiving 56.6% (867) 50045
No joy from caregiving 43.4% (622) 569
Appreciation for caregiving 70.1% (1045) 4.99%%%
No appreciation for caregiving 29.9% (444) 602
Has enough support 60.9% (935) 4.67%4%
Does not have enough support 39.1% (554) 625
Training services 28.7% (420) 542
No training services 71.3% (1069) 524
Counseling services 23.2% (329) 571
No counseling services 76.8% (1160) 57
Support group services 287% (413) 537
No support group services 71.3% (1076) 527
Loneliness score (SD) 5.3(205)

Ap<0.10, *p<0.05, **p<0.01, **4p <0.001. n=number of participants = 1,489; SD =standard deviation; all numbers are unweighted and percentages and means are weighted. Adjusted Wald
tests were used to assess differences in loneliness between groups.





OPS/images/fpubh-12-1337838/fpubh-12-1337838-t002.jpg
Model 1. p (SE B)

Gender (ref: male) 0,54 (0.18)**
Non-Hispanic Black (ref: NHW) ~0.13 (0.26)
Hispanic (ref: NHW) 0.68 (0267
Non-Hispanic Other (ref: NHW) 0.07(0.34)
Age (ref: <65) 0.22(023)
Educational attainment (re: HS or less) -0.15(0.18)
Living arrangement (ref: lives with others) 0.39(022)7
Relationship to care recipient: Child (ref: spouse) ~027(024)
Relationship to care recipient: Other (ref: spouse) ~0.82(0.26)*
Suburban (ref: urban) 0.03(0.22)
Rural (ref: urban) 0.18 (0.20)
Caregiver self-rated health (ref: fir/poor) ~0.67 (0.20)"*

Care recipient demen

(ref: no dement

ADL impairments (ref: 0-2 ADLs)

Social conflicts due to caregiving (ref: never, rarely or

sometimes has caregiving conflict with social lfe)

Joy due to caregiving (ref: never, rarely or sometimes

feels joy due to caregiving)

Appreciation for caregiving (ref: never, rarely or

sometimes feels appreciated by care recipient)

Has enough support (ref: does not feellike they have

enough support)
‘Training services (ref: no training services)
Counseling services (ref: no counseling services)

Support group services (ref: no support group services)

Constant 495 (031"
Adjusted R* 0.062
AR

AF

Model 2. f (SE B)
051 (0.17)**
—0.27 (0.25)
049 (0.25)*
0.08 (037)
0.13(0.22)
~0.10(0.18)
039 (0210
—~0.25(0.24)
076 (0.26)*
~0.03 (0.21)
0.09(0.19)
—0.58 (0.19)*
050 (0.16)**

0.98 (0.16)***

4.10(0.33)
0128
0646

24.97%%%

Model 3. p (SE B)
034 (0.15)*
—0.14(0.22)
055 (0.26)*
0.13 (0.46)
0.18 (0.18)
~0.10(0.15)
0.37 (0.18)*
-0.35 (0.19)1

=075 (0.20)***
0.05(0.15)
0.11(0.18)
~0.18 (0.20)
017 (0.14)
049 (0.14)*

1.38 (0.17)%%%

—0.55 (0.15)%**

045 (0.16)**

~0.93 (0.16)***

538 (0.32)%**
0347
0221

25.28%%%

Model 4. p (SE B)
0.32(0.15)%
-0.16(0.23)
052 (0.24)*
0.05(0.44)
0.18(0.18)
-0.13(0.15)
0.34(0.18)7
—034(0.19)

~0.73 (0.20)**
0.06(0.17)
0.11(0.18)
-022(0.18)
0.11(0.14)

052 (0.14)***

135 (0.17)%%%

~0.55 (0.15)%+*

—0.44 (0.16)**

—0.95 (0.16)***

0.18 (0.18)
0.43(0.18)*
=0.10(0.18)
531 (032)%**
0356
0.009

~52.48

‘Due to the standardized estimate being greater than one several steps were taken o assess sources of multicollinearity. Pairwise correlations were examined between all variables in the model,

and no correlations greater than 0.49 (Social Conflicts due to Caregiving and Loneliness) were found to suggest the pos

lity of multicollinearity. In addition, in reviewing the VIE and TOL

values, no concerns with multicollincarity were observed (highest VIF=1.81, lowest TOL =0.55). No attempt was made to respecify the model simply to eliminate the higher-than-usual
coefficient. As Deegan (17) suggests, given standardized coefficients greater than one can legitimately occur, there is no compelling reason t0 re-specify a given model. Ap <010, *p <0.05,
#%p <001, ***p <0.001. NHW, non-Hispanic White; HS, high school; ADLs, activities of daily living,
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CES-D score

UCLA Loneliness Scale score

Satisfaction score for the relationship with families

living together

‘Talking time with families living together, min/day

Frequency of talking with families not living

together, times/month

Erequency of talking with friends, times/month

Baseline

n=9
13.1(7.5)
n=87
38.1(10.0)

n=78
7.1(2.0)
n=81

704 (44.0)

05

n

89(7.4)
n=106
72(7.2)

First
month

n=94
136(7.1)
n=93
36.9(8.7)
n=32
7.4(1.8)
n=84
76.1(39.1)

Mean (SD)

Second
month

n=91
135 (8.1)

n=92
372(95)

n=77
7.6 (1.7)
n=79

824 (36.8)

98

n
96(7.3)
n=99
80(7.6)

), standard deviation; SE,

Third
month

n=83
125(7.6)
n=92
37.1(10.2)
n=75
7.9(1.5)
n=76
83.5(38.5)
97

10.0(7.2)

071

9.17

0.68

Effect of time*

SE  P-value
0.68 0882
073 0165
013 <0.001
284 0.001
054 0032
054 0212
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n=115

N (%)
Sex Men 49 (42.6)
Women 66 (57.4)
Living arrangement Living with others 89(77.4)
Living alone 26(22.6)
Mental illness No 107 (94.7)
Yes 6(53)
Psychotropic drug use No 105 (92.1)
Yes 9(7.9)
Visual function Normal 99(86.1)
Low 16 (13.9)
Daily use of email or social No 51(443)
network service
Yes 64(55.7)
Mean (SD)
Age (years) 743 (96)
CES-D score 13.2(75)
UCLA Loneliness Scale score 37.6 (10.1)
Satisfaction score of the 7.2 (20)
relationship with families living
together*
‘Talking time with families living 72.1 (44.5)
together* (min/day)
Frequency of talking to families not 9.2(7.4)
living together (times/month)
Frequency of talking to friends 7.6(7.4)

(times/month)

‘CES-D, The Center for Epidemiologic Studies Depressi
“Exclude those living alone (n = 26).

Missing data: mental illness, n = 2; psychotropic drug use, n D score,
UCLA Lon: 3 9; satisfaction score for fam gtogether,n =7;
me with families living together, n = 2;frequency of talking to families not living
n=1

n Scale; SD, standard deviation.

=14

1;Cl
ale score i
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OR

Intercept 2870
Age 0.994
Gender

Male Reference
Female 0.494
Residential

Town Reference
Rural 1328
Education

Elementary school or below Reference
Secondary school 1530
College and above 1059
Pension

Yes Reference
No 1541
Insurance

Yes Reference
No 3697
Financial dependence 1044
Children Reference
Pension/saving/other 0.800
Physical function 0790

Self-reported healthy

Very Good Reference
Good 1.490
Fair 0.855
Poor. 1310
Very poor 1.160
Cognition 0.006

Satisfaction ~0.019

[-0.026,0.013]

[-1.023,-0.392]

[~0.1240.691]

[-0.345,1.228]
[-0.321,0.433]

[-0.030, 0895

0030, 2.881]

[~0.292,0377)

[-0.292,0.377)

[-0.309, ~0.163]

[-0.284,1.098]
[-0.497,0.184]
[~0.539,1.095]
[-0.328,0.623]
0.006,0.178]

[~0.019,0.034]

0004

0520

<0001

073

0067

0.064

0.800

0.800

<0001

1490

0855

1310

1160

0.036

0563
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Questions asked

1. What is your understanding of the Sporting Memories program?
2. How did you feel about being involved with the group?

3. What aspects of the program were satisfying for you?

4. hat were the best experiences of being a participant?

5. htsuggestons doyou ave forimproving heprogram?

d?

6. How would you describe this program to a
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Optimal

SE
ADL 0.449 0.163 2.755%* 0.515 0.171 3.012% —0.518 0.181 —2.862*
Depression —0.743 0.289 —2.571* —0.865 0.344 —2.515* —0.863 0.381 —2.265*
Cognitive health 0.099 0.175 0.566 0.163 0222 0.734 0.172 0.228 0.754

*p <0.05,**p < 0.01.
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Outcome
variable

Predictor
variable

Model fit

Significance

Model 1 Physical health Internet 0.080 16.972*** 0.396 1.913
Social participation 0.284 2.382%
11 covariates. - -

Model 2 Depression Internet 0.076 16.128*** —0.910 —2.504*
Social participation —0.300 —1.431
11 covariates - -

Model 3 Social participation Internet 0.057 12.710*** 0223 6.554***

11 covariates.

*p <0.05,**p < 0.001.
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Variables Using internet group Not using internet group

(N = 454) (N =2,108)
Mean S Mean SD

Age 65.597 4285 69.968 6056 —4371 ~14.60 <0.001
Education level 3852 1717 2.608 1.602 1245 14.82 <0.001
Social participation 0.590 0824 0290 0560 0.300 9.428 <0.001
Physical activity 3286 1775 2793 1.889 0492 5.002 <0.001
Numbers of children 2.544 1.174 2799 1340 —0255 —3.754 <0.001
Children’s financial 5.865 3897 545 3.875 0415 2,070 0.039

support

Children’s emotional 6242 2791 5.491 291 0751 5.022 <0.001
support

Apercent
|

Gender 187 (412) 267 (58.8) 1,092 (51.8) 1,016 (48.2) 10.6 16.831 <0.001
Marital status 42(9.3) 412(90.7) 373(17.7) 1,735 (82.3) 8.4 19.618 <0.001
Chronic disease 285 (62.8) 169 (37.2) 1,334 (63.3) 774 (36.7) 05 0.041 0.839

Smoking 306 (67.4) 148 (32.6) 1,561 (74.1) 547 (25.9) 67 8.357 0.004

Drinking alcohol 263 (57.9) 191 (42.1) 1,421 (67.4) 687 (32.6) 95 14.905 <0.001

Gender: 0-female, 1-male; Marital status: 0-single, 1-partnered/married; Chronic discase: 0-having no chronic disease, 1-having at least one chronic disease; Smoking: 0-no smoking, 1-not
smoking; Drinking alcohol: 0-not drinking alcohol, 1-drinking alcohol.
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\EEIES Coefficien SE z 2 [95% Cl]
Age —0.150 0.014 ~10.760 <0.001 [~0.177, -0.122]
Gender 0.007 0.153 0050 0963 -0.292, 0.306)
Education status 0354 0.037 9670 <0.001 0,282, 0.425
Marital status 0064 0192 0330 0741 0314, 0.441
Number of children 0032 0.057 0570 0570 -0.079, 0.144]
Chronic discase —0.014 0.119 —0.120 0908 -0.248, 0.220)
Smoking —0.013 0.145 —0.090 0931 -0.296,0.271
Drinking alcohol 0175 0.131 1340 0.181 -0.081, 0.432]
Physical activity 0073 0.031 2.380 0017 0,013, 0.133]
Children’s emotional support 0070 0.023 3070 0.002 0,025, 0.114]
Children’s financial support 0041 0016 2580 0010 0.010,0072
Social participation 0463 0.081 5700 <0.001 0.304, 0623
Constant 6166 1032 5970 <0.001 4.143, 8.188]
Pseudo R? 0.188

LR chi? (df) 449.07°* (12)

CI, Confidence Interval. ***p < 0.001.
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Variables Using internet group Not using internet group

(N = 410) (N =410)
Mean D Mean SD
Age 65.949 4.313 65.98 4.266 —0.032 —0.106 0.916
Education level 3.685 1.687 3.707 1715 —0.022 —0.185 0.853
Social participation 0.515 0.731 0.502 0.721 0.012 0.241 0.810
Physical activity 3.208 1.745 3.071 1.869 0.137 1.088 0.277
Numbers of children 2.527 1.179 2515 1119 0.012 0.152 0.879
Financial support 5.879 3.904 5.884 3.811 —0.004 —0.016 0.987
Emotional support 6.090 2.855 6.149 2.62 —0.059 —0.306 0.760

APercent

Gender 175 (42.7) 235(57.3) 166 (40.5) 244 (59.5) -22 0.407 0.524
Marital status 41 (10.0) 369 (90.0) 46 (11.2) 364 (88.8) 12 0321 0.571
Chronic disease 255 (62.2) 155 (37.8) 255(62.2) 155 (37.8) 0 0.017 0.924
Smoking 276 (67.3) 134 (32.7) 274 (66.8) 136 (33.2) —0.5 0.022 0.882

Drinking alcohol 245 (59.8) 165 (40.2) 239 (58.3) 171 (41.7) -15 0.182 0670
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Dependent Using internet Not using

variable internet

ADL 47.071 46,638 0433 0.169 2.562* 0.010
Depression 8386 9.181 —0.795 0289 —2.751* 0.005
Cognitive health 17.924 17.688 0236 0.193 1218 0223

(1) SE-standard error; ATT-average treatment effect on the treated; (2) **p < 0.01.
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Variables Minimum Maximum Mean Item code/unit of
Dependent variable

Physical health 14 48 46.212 3815 -

Cognitive health 3 30 17.676 4298 -

Emotion health 0 30 9.766 6.682 -

Independent variable

Internet use 0 1 0.180 0382 0-no,1-yes

Covariates

Age 60 92 69.193 6018 Years

Gender 0 1 0.500 0.500 0-female,1-male
Education level 1 9 2.830 1 I-illiterate,9-Bachelor's Degree
Marital status 0 1 0.840 0.369 0-single, 1-partnered/married
Number of children 0 9 2754 1315 -

Chronic disease 0 1 0.368 0482 0-no,1-yes

Smoking 0 1 0270 0445 0-no,1-yes

Drinking alcohol 0 1 0340 0475 0-no,1-yes

Physical activity 0 7 2.880 1878 Days per week

Children’s emotional 0 9 5.625 2903 Contact frequency
support

Children’s financial 0 12 5.524 3881 Logarithm of amount
support

Social participation 0 5 0344 0625 Number of social activities
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Variable Categories Baseline After 1year

n (%) or M + SD n (%) or M + SD
Age (year) Young-old 300 (38.0) 270(34.2) 0.050
old 444 (56.3) 452(57.3)
Oldest-old 45(5.7) 67 (8.5)
Gender Men 166 (21.0) 166 (21.0)
Women 623 (79.0) 623(79.0)
Marital status Not married 22(28) 22(28)
Married 100 10.)
Divorced 149 (189) 149 (189)
Widowed 617(782) 617 (78.2)
Surviving child Yes 723(91.6) 716 (90.7) 0594
No 66 (8.4) 73(9.3)
Educational level Tlliteracy 313(39.7) 313(39.7)
Elementary school 237 (30.0) 237(30.0)
Junior high school 110 (13.9) 110(139)
High school 99 (12.6) 99(12.6)
>College 30 (3.8) 30(3.8)
Religion Yes 515(65.3) 510 (64.6) 0833
No 274 (347) 279(35.4)
Economic status Incomes ($/month) 50515+ 347.41 546.21£378.54 <0.001
Cost of living($/month) 47419+ 35754 49431£ 29461 0.006
Social activity None 216 (27.4) 207(26.2) 0652
1-2 times/month 43(5.4) 34(43)
1-2 times/week 151 (19.1) 161 (20.4)

34 times or more/week 379 (48.0) 387 (49.0)
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Variable

Total
(n=789)
n (%) or
M +SD
Physical health
SEH 7812 2.68
_ 178349+
398254
Frailty 288+ 181
Normal 359 (45.5)
Pre-frailty 272(34.5)
Frailty 158 (20.0)
- 12,05 2.09
Normal 554 (70.2)
Risk of 201 (25.5)
malnutrition
Malnourished 34(43)
Mental health
Loneliness 41762 13.06
Depression 638£4.25
Normal 370 (46.9)
Moderate 208 (26.4)
Severe 211(26.7)
Suicide
Thoughts 1584284
Attempt (yes) 68(8.6)
Social health
Social support 9,62+ 198

Health-related quality of fe

EQ-5D-5L 083008
Mobility 1594053
Self-care 121043
Usual activity | 1412053

Pain/discomfort| 1.93% 0.64

Anxiety/ 1542063
depression
EQVAS 63692086

Baseline
Gender

Men
(n=166)

n (%) or
M +SD

8644261

339023+
715261

2332175
97 (58.4)
47(28.3)
22(133)
12244196

120(72.3)
4147

5(3.0)

4505 14.57
7054445
69 (41.6)
46(27.7)
51(30.7)

194%3.00

18(10.8)

884204

086+ 0.10
140£053
1235035
1234043

L71£0.68

154069

65.86+ 20,30

7594265

1355385
2376.90

302% 180
262(42.1)
225(36.1)
136 (21.8)
12004212

434 (69.7)
160 (25.7)

29(47)

4088 12.50
6194419
301 (48.3)
162(26.0)
160 (25.7)

148£2.79

50 (8.0)

984 191

082 0.08
165%052
1235045
146+ 054

198 0.62

155£0.61

63.11£20.98

Total
(n=789)

n (%) or
M +SD

809278

166855 %
2444.14

265183
386 (48.9)
267 (33.8)
136 (17.2)

1177£2.17

508 (64.4)
239(303)

42(53)

41791344
598430
405 (51.3)
189 (24.0)
195 (24.7)

150+2.76

75(9.5)

9,66 1.97

0.760.20
212116
131£072
161+ 096

233121

169 101

62472501

After 1year

Gender

Men
(n=166)

n (%) or
M +SD

895286

207277+
2788.02

211£165
104 (62.7)
44(26.5)
18(10.8)
11774225

108 (65.1)
49(295)

9(5.4)

454551372
654£453
77 (46.4)
39(235)
50 (30.1)

165%2.85

15(9.0)

9.08+2.07

082019
1782 110
116£055
1314070

195% 114

164£099

63172302

Women
(n =623)

n (%) or
M +SD

7.86£2.71

156085+
233472

280% 185
282 (45.3)
223(35.8)
118 (18.9)

1177£2.16

400 (64.2)
190 (30.5)

33(53)

40.82£13.20
584£423

328(52.6)

150 (24.1)

145 (23.3)

146274

60(9.6)

9.81% 191

074021
221116
134£075
169 1.00

2432121

171£1.02

62292553

Time

0.005

0.042

0.003

0.082

<0.001

0.004

0.738
0.006

0.063

0224

0.994

0.266

<0.001
<0.001
0.007
<0.001
<0001

0.001

0.092

p-value

Gender

<0001

<0001

<0001

<0001

0.466

0.580

<0001
0.027

0.059

0134

0593

<0001

<0001
<0001
<0001
<0001

<0001

0513

0262

Time x
Gender

0.874

0.005

0975

0.807

0.188

0578

0.644

0614

0832

0301

0228

0.160

0.017

0.024

0.155

0.028

0032

0457

0371

SEH, Subjective evaluation of health status; IPAQ, International Physical Activity Questionnaire; MNA®-SE, Mini-Nutritional Assessment - Short Form; EQ-5D, EuroQoL - 5 Dimensions

scale.
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\ELELIES N (%)/Mean (

Age 62.79(7.47)

Male 257(51.3)
Sex

Female 244 (48.7)

Middle school and below 131(262)
Educational level High School 175(35.0)

University and above 194 (38.8)

Less than 5,000 CNY. 101 (21.4)

5,000-10,000 CNY 208 (44.0)
Monthly income

10,001-15,000 CNY 127(268)

More than 15,000 CNY 37(7.8)

Divorced/widowed/unmarried 64 (12.8)
Marital tatus

Married 435 (87.2)

Not living alone 415(883)
Live arrangement

living alone 55(11.7)

Rural 20(4.0)
Residence region Urban 169 (24.0)

Metropolitan 309 (62.0)
Self-rated health 317(0.87)

Enterprise 184(383)
Pre-retirement workplace

Institutions/Government 296 (61.7)
social adaptation 485 (087)
Total 501 (100)

The results of the descriptive analyses for certain variables may be inconsistent with the total sample size due to the presence of missing values.
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Latent classes

4

AlC
BIC
Model fit index adBIC
VLRT*
Entropy
1

2

Sub-group, N (%)

5
6

<005, **p<0.01, **p<0.001. +: Ho=

5038.202 496,833
5126793 5131828
5060.137 5030257

2555674+ ~2498.10%*

0610 0872
47(99) 360 (76.3)
425(90.1) 3402
78 (16.5)

1 class; Loglikelihood Difference (P).

4989.963

5171363

5034.878

~2466.427%

0889
78(165)

345 (73.1)
14(3.0)
35(7.4)

4987.537
5215341
5043.941
-2451.98
0911
40 (8.5)
36(7.6)
310(65.7)
70 (14.8)

16(3.4)

4994.636
5268.845
5062.530

~639.016%+*

0784
26(6.3)
14(38)
8(16)
80(17.3)
319(65.5)

25(6.0)
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VEUELIES Institutional capital Social adaptation (Path b) Social adaptation (Path c)

(=) Step 1 Step 2
SE SHES t S.E. t
Constant 373 5653 0660 3419 55047 0616 2521 3782 0667 3184 430145 0740
Control
variables® : ) ) )

SPP (Ref. C1)

(&) -0030 | -0347 0.086 0394 31317 0126 0375 2886*F 0130
c3 0422 2331% 0181 0437 1.978% 0221 0407 1346 0303
c -0347 | -2115% 0164 0.361 1742 0207 0388 2036+ 0191
ic 0320 39195 0.064 0428 4413FF 0,097
F 45127+ 32547 351955 37054+

R 0.146 0176 0196 0244

¥p<0.05, **p<0.01, ***p<0.001. a: Control variables have been put into the analytical model, including age, sex, education level, monthly income, self-rated health stas, living arrangement,
marital status, residence region. SPP, social participation patterns; IC, institutional capital; SA, social adaptation; CI, full low-level participation; C2, personal relationship-centric participation;
C3, social relevance-oriented participation; C4, balanced active participation.
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Paths (reference class 1) Test statistic S

Class 2 = Institutional capital — Social Adaptation 0366 0033
Class 3 — Institutional capital — Social Adaptation 19675 0064
Class 4 = Institutional capital — Social Adaptation —2.254%% 0058

##p<0.05. Class 1 = Full low-level participation; Class 2= Personal relationship-centric participation; Class 3=Social relevance-oriented participation; Class 4 = Balanced active participation.
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Time point

Before the pandemic During the pandemic After the pandemic
(“2019") (“2021") (“2023")
M SD M SD M SD F-statistic, p-value
Age 71.87 5.99 73.80 592 76.42 592 Futonn(1, 519) = 25.40, p < 0.001
68.54 6.07 71.54 6.09 73.60 6.10 Frime(2, 519) = 28.69, p < 0.001

FafonthxTime(2, 519) = 0.31, p = 0.732

Depression 7.25 7.87 10.38 8.98 9.88 9.02 Fatonn (1, 516) = 20.17, p < 0.001
(BDI-IT)

4.83 5.63 6.82 6.79 6.96 6.32 Frime(2, 516) = 6.21, p = 0.002

FuonthxTime (2, 516) = 0.25, p = 0.778

Loneliness 1.08 1.69 1.64 1.59 0.98 1.64 Faonn (1, 513) = 8.59, p = 0.004

0.69 133 110 149 071 139 Frine(2, 513) = 5.74, p = 0.003

FatonthxTime (2, 513) = 0.33, p = 0.719

Health-related 75.63 14.26 72.55 18.67 73.32 16.17 Fytonth (1, 519) = 2.31, p = 0.130
quality of life

78.30 12.64 73.98 17.97 76.02 17.30 Frime(2,519) = 2.52, p = 0.082

FatonthxTime (2, 519) = 0.08, p = 0.926

Perceived stress - - 13.25 7.65 13.20 10.82 Faoun (1, 345) = 5.77, p = 0.017

- - 11.88 6.18 10.82 6.80 Frime(1, 345) = 0.93, p = 0.336

Fatonthxime (1, 345) = 0.42, p = 0.517

Perceived social - - 3.98 0.88 434 095 Fyjontn(1, 345) = 2.81, p = 0.094
support

= A 4.18 0.78 4.30 0.72 Frime(1, 345) = 2.74, p = 0.099

FatonthxTime (1, 345) = 0.27, p = 0.606

Physical (in)activity 2.49 1.24 273 129 2.53 123 Fyonth(1, 516) = 3.57, p = 0.059

236 129 227 120 2.48 121 Frime(2, 516) = 028, p = 0.757

Futonthctime (2, 516) = 1.20, p = 0302

Contactioqal 49.93 3908 3092 3201 48.05 3601 Fagoun (1, 519) = 9.60, p = 0.002

56.82 4165 50.04 3312 53.77 38.17 Frine(2, 519) = 4.16, p = 0.016

FhtonthxTime (2, 519) = 1.56, p = 0.208

Contactqose 14.52 3054 785 8.49 7.13 8.47 Fygontn(1, 519) = 0.09, p = 0.767

10.36 10.65 970 7.83 8.36 2.02 Frine(2, 519) = 3.83, p = 0.022

FtonthxTime (2, 519) = 2.41, p = 0.091

Contactedium 17.28 2130 11.50 29.03 19.62 3164 Fyjontn(1, 519) = 147, p = 0226

18.28 1629 17.77 1675 19.66 2096 Frime(2,519) = 149, p = 0.225

FrtonthxTime (2, 519) = 0.93, p = 0.395

Contactsjoy 18.13 2318 1157 14.55 2130 2523 Fyonn(1, 519) = 11.98, p = 0.001

28.19 33.38 22.57 2329 25.76 29.66 Frime(2, 519) = 2.66, p = 0.071

FaonthxTime (2, 519) = 0.69, p = 0.501

Physical (InJactivity: participants were asked how often they do sports? [1] >4 h/week, [2] 2-4 hfweek, [3] 1-2 hiweek, (4] <1 hs/week, (5] no sports. Upper row shows reference month May,
lower row reference month November. The bold values describe the statistical significance, p < 0.05.
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Fixed effects = Estimates  Std. z- 95% ClI

error  value

Intercept 3.75 0.06 61.66 (3.64;3.88)
Time —0.02 0.01 —L16 (—0.04;0.01)
BDI- =0.61 0.11 =5.56 (—0.83; —0.40)
Tinitd—to-severe
Gendergemale —0.16 0.09 —1.89 (—0.340.01)
Ages7 —0.03 0.03 —0.99 (—0.09;0.03)
Time x BDI- 0.15 0.06 2.36 (0.03;0.27)
Miitd-to-severe
Time x 0.04 0.02 2.30 (0.01;0.08)
Gendergeyle
BDI- 0.57 0.13 443 (0.32;0.83)
Tinitd—to-severe X
Genderfemle
Time x BDI- —0.18 0.07 —2.50 (—0.33;—0.04)
Tinitd—to—severe X
Gendergeyle

Variance
Participant 0.30 0.54
(Intercept)

N = 169 participants. Time as continuous variable. BDI-II = BecKs depression inventory
conducted the subjective depression level of a person; dichotomic split of persons without
depression and with depression. For gender, we used male as reference category. For age, we
used a median split (Mdn = 72 years). Significant parameter estimates are marked bold.
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Questionnaire

Depression

To measure severity of depression, the Becks Depression Inventory (BDI) was used as self-report questionnaire. It was developed in the
USA in 1961, revised in 1978 (40, 41); the latest German translation and validation for the BDI-I (28). Since 1996, there has been a newer
version adapted to DSM-IV [BDI-II, (42)] for which the latest German translation and validation used in TREND is from 2009 (43).
Participants had to choose one of four statements which they mostly described their feelings and behavior in the last 2 weeks. Thereby,
0-13 scores indicate minimal depression, 14-19 mild depression, 20-28 moderate depression and 2963 severe depression. Scores > 14
are referred to as clinically relevant depression.

Loneliness

We used a 6-item questionnaire (44, 45) to measure overall loneliness. Participants were asked to indicate on a 4-point Likert scale how
much they agree with the statements personally (ot at all true to true exactly) in the last 3 months (example-item: “I miss people who
make me feel good”). Total scores range from 0 (ot lonely at all) to 6 (very lonely).

Health-related quality of life

Perceived stress

To measure health-related quality of life, the visual analog self-report scale from the EQ-5D-5L (46) was used with endpoints labeled
“The worst health you can imagine” (0) and “The best health you can imagine” (100 scores).

Stress was assessed using the 10-item Perceived Stress Scale (47). Participants were asked how often they felt stressed in the last month
(example-item: “In the last month, how often have you been upset because something unexpected happened?”, answer options: never, almost
never, sometimes, quite often, very often). The total score ranges from 0 (no perceived stress) to 40 points (very strong perceived stress).

Perceived social support

Perceived social support was measured using the F-SozU K-6 (48), which is a short form of the F-SozU [Fragebogen zur Sozialen
Unterstiitzung; Social Support Questionnaire, (49)]. Participants were asked to indicate on a 5-point Likert scale from 1 (strongly disagree)
to 5 (strongly agree) how much statements such as “When I am sick, I can ask friends/relatives to handle important things for me without
hesitation.” currently apply to them. Total scores range from 1 (very low perceived social support) to 5 (very high perceived social support).

Physical (in)activity

A question from the German National Health Interview and Examination Survey was used to assess physical (in)activity: “How often do
you exercise?” meaning activities with increased heart-rate or sweating, with the answer options “no activity”, “<1h (hrs)/week”, “1-2
Ifweek”, “2-4 h/week”, and “> 4 h of physical activity per week” [ordinal data] (50).
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Baseline After 1year

AELELIES SE Variables B
(Constant) 0914 0037 24829 | <0001 (Constant) 0.490 0054 9.006 <0.001
Age -0001 0000 | -0085  -2852 0004 Gender 0039 0015 0077 2645 0.008
Gender 0035 0.006 0172 5734 <0001 Costofliving 000007 0.000 009 3533 <0.001
SEH 0.008 0.001 0242 7.058 <0001 SEH 0021 0,003 0291 8305 <0.001
Frailty ~0008 0002 | -0162  -4500 <0001  Frailly ~0.025 0004 | 0224 | -6291 | <0001
Depression ~0006 0001 ~8270 <0001  Depression ~0.007 0002 0148 | 363 | <0001
Loneliness 0001 0.001 0.094 2564 0011
Suicidal
oughts ~0.007 0002 008 | -2747 0.006
Suicidal attempts | ~0.011 0005 0067 | -2405 0016
Social support ~0011 0003 0010 | -3303 0.001
0.378, adjusted R*=0.374, F=95.264, p <0.001 R =0439, adjusted R =0.433, F=67.76, p <0.001

SEH, Subjective evaluation of health status.
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Process H1: Participants received all the core model components intended by
the VFVP.

Process H2: Students intern visitors were satisfied with the value of the VEV to their
learning.

Process H3: Students intern visitors’ perceptions of the program were valuable to
understanding their satisfaction.

Outcomes H1: Participation in the VEVP over time
articipant and visitor demographics (age, gender, race/ethnicity)

visits)
Outcomes HS: More satisfaction of VFVP participants with the program
Outcomes H6: More comfortableness of VFVP participants with technology

Process Evaluation

Satisfaction

Satisfaction with the VFVP

Outcomes Evaluation

Loneliness

Decrease in loneliness
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Standardized and unstandardized

model results

Unconditional RI-CLPM Loneliness-Immediate word
recall (IWC) Model

Loneliness W 11-12 on Loneliness W 9-10 0120 0.04 330
Loneliness W 11-12 on IWC W 9-10 -004 0.04 -1.02
Loneliness W 13-14 on Loneliness W 11-12 0.18w 0.03 524
Loneliness W 13-14 on IWC W 11-12 0.02 0.03 0.68
IWC W 11-12 0n IWC 9-10 0.02 0.04 041
IWC W 11-12 on Loneliness W 9-10 0.04 -023
IWC W 13-14 0n IWC W 11-12 0.03 203
IWC W 13-14 on Loneliness W 11-12 ~003 0.03 ~089

Unconditional RI-CLPM Loneliness-Delayed word

recall (DWC) Model
Loneliness W 11-12 on Loneliness W 9-10 012w 0.04 324
Loneliness W 11-12 on DWC W 9-10 —0.03 0.04 -092
Loneliness W 13-14 on Loneliness W 11-12 0.18%%* 0.03 520
Loneliness W 13-14 on DWC W 11-12 0.02 0.03 051
DWC W 11-12 0on DWC W 9-10 0.03 0.04 0.67
DWC W 11-12 on Loneliness W 9-10 ~0.00 0.04 —0.68
DWC W 13-14 on DWC W 11-12 0.12%%% 0.03 348
DWC W 13-14 on Loneliness W 11-12 .06 0.03 -1.69

Unconditional RI-CLPM Loneliness-Serial 7s Model
Loneliness W 11-12 on Loneliness W 9-10 [RER 0.09 349
Loneliness W 11-12 on Se7s W 9-10 0.06** 0.04 216
Loneliness W 13-14 on Loneliness W 11-12 0.18%w* 0.04 526
Loneliness W 13-14 on Se7s W 11-12 -0.03 0.03 -088
Se7s W 11-12 on Se7s W 9-10 ~0.03 0.05 -051
Se7s W 11-12 on Loneliness W 9-10 001 0.04 036
Se7s W 13-14 on Se7s W 11-12 0.10% 0.04 254

Se7s W 13-14 on Loneliness W 11-12 0.09%* 0.04 240
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Model

Loneliness-Immediate word recall (IWC) 0283
Unconditional Model RI-CLPM

Loneliness-Delayed word recall (DWC) Unconditional 0.569
Model RI-CLPM

Loneliness-Serial 7 Unconditional Model RI-CLPM 1962
Loneliness-Immediate word recall (IWC) Model 23912
RI-CLPM

Loneliness-Delayed word recall (DWC) Model RI- 19464
CLPM

Loneliness-Serial 7s Model RI-CLPM 16949

df

1

0595

0451

0161

0032

0.109

0202

CFI

0.999

0.999

TLI

1001

1001

0998

099

0998

0999

SRMR

0.002

0.003

0.005

0.008

0.007

0.006

RMSEA
0.000 [0.000,0.019]

0.000 (0000, 0.021]

0.009 (0.000, ~0.027)
0.009 0002, 0.013]

0.006 [0.000,0.012]

0.005 (0.000,0.011]
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Standardized and unstandardized

model results

RI-CLPM Loneliness-Immediate word recall

(IWC) Model
Loneliness W 9-10 on Age =0.11%% 0.02 =513
Loneliness W 9-10 on Gender —0.06** 0.02 297
Loneliness W 9-10 on Education =0.02 0.02 =126
Loneliness W 9-10 on Marital status —0.08%** 0.02 =397
Loneliness W 9-10 on Self-health report ~006+* 002 288
Loneliness W 9-10 on Depression —0.10%** 0.02 413
Loneliness W 11-12 on Loneliness W 9-10 0.10%* 0.04 279
Loneliness W 11-12 on IWC W 9-10 -0.01 0.03 -0.43
Loneliness W 1314 on Loneliness W 11-12 0.19%* 0.03 6.17
Loneliness W 13-14 on IWC W 11-12 0.02 0.03 0.60
ITWC W 9-10 on Age 0.07%% 0.02 311
IWC W 9-10 on Gender 0.02 0.02 125
IWC W 9-10 on Education =0.00 0.02 =021
IWC W 9-10 on Marital status. =0.01 0.02 =057
TWC W 9-10 on Self-health report 0.06%* 0.02 279
IWC W 9-10 on Depression —0.03 0.02 -1.54
IWC W 11-12 on IWC 9-10 0.02 0.03 047
IWC W 11-12 on Loneliness W 9-10 -0.02 0.04 —0.41
IWC W 13-14 on IWC W 11-12 0.05 0.03 153
IWC W 13-14 on Loneliness W 11-12 -0.01 0.03 -0.39

RI-CLPM Loneliness-Delayed word recall (DWC)

Model
Loneliness W 9-10 on Age —0.11%s 002 -507
Loneliness W 9-10 on Gender ~006+* 002 -295
Loneliness W 9-10 on Education -0.03 002 -129
Loneliness W 9-10 on Marital status ~0.08++ 002 -3.96
Loneliness W 9-10 on Self-health report ~007%% 002 -292
Loneliness W 9-10 on Depression 0.0+ 002 418
Loneliness W 11-12 on Loneliness W 9-10 010+ 004 276
Loneliness W 11-12on DWC W 9-10 -001 003 -028
Loneliness W 13-14 on Loneliness W 11-12 0.9+ 003 615
Loneliness W 13-14 on DWC W 11-12 0.02 003 074
DWC W 9-10 on Age 009+ 002 412
DWC W 9-10 on Gender 001 002 042
DWC W 9-10 on Education ~000 002 -020
DWC W 9-10 on Marital status ~003 002 -164
DWC W 9-10 on Self-health report 0,06+ 002 259
DWC W 9-10 on Depression -002 022 -076
DWC W 11-12 0n DWC W 9-10 003 004 070
DWC W 11-12 on Loneliness W 9-10 0.00 003 007
DWC W 13-14 0n DWC W 11-12 009+ 003 270
DWC W 13-14 on Loneliness W 11-12 -004 003 -116

RI-CLPM Loneliness-Serial 7s Model

Loneliness W 9-10 on Age ~0.10%+ 002 ~4.98
Loneliness W 9-10 on Gender ~006+* 002 -3.00
Loneliness W 9-10 on Education -0.03 002 -128
Loneliness W 9-10 on Marital status ~0.08++ 002 -397
Loneliness W 9-10 on Self-health report ~006+* 002 283
Loneliness W 9-10 on Depression 0.0+ 002 423
Loneliness W 11-12 on Loneliness W 9-10 o 004 297
Loneliness W 11-12 on Se7s W 9-10 0.07 004 185
Loneliness W 13-14 on Loneliness W 11-12 020+ 031 631
Loneliness W 13-14 on Se7s W 11-12 ~0.03 003 -1.06
Se75 W 9-10 on Age 0.04 002 153
Se7s W 9-10 on Gender 001 002 055
Se7s W 9-10 on Education -001 002 -069
Se7s W 9-10 on Marital status -0.02 002 -112
Se7s W 9-10 on Self-health report 001 002 049
Se75 W 9-10 on Depression 0.00 002 004
Se7s W 11-120n Se7s W 9-10 0.00 004 0.09
Se7s W 11-12 on Loneliness W 9-10 0.02 003 070
Se7s W 13-14 on Se7s W 11-12 0.07* 003 204
Se7s W 13-14 on Loneliness W 11-12 0,09 0.04 244

“**Significant at the 0.001 level. **Significant at the 0.01 level. *Significant at the 0.05 level. Loneliness W9-10, Loneliness at waves 9 and 10; Loneliness W11-12, Loneliness at waves 11 and
12; Loneliness W13-14, Loneliness at waves 13 and 14 IWC W 9-10, Immediate word recallat waves 9:and 10; IWC W 11-12, Immediate word recallat waves 11 and 12; IWC W 13-14,
Immediate word recall at waves 13 and 14; DWC W 9-10, Delayed word recall at waves 9 and 10; DWC W 11-12, Delayed word recall at waves 11 and 12 DWC W 13-14, Delayed word recall
at waves 13 and 14; Se7s W 9-10, Serial 7s at waves 9 and 10; Se7s W 11-12, Serial 7 at waves 11 and 12; Se7s W 13-1d, Serial 7s at waves 13 and 14.
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Correlations

1. Age (Wave 9-10) 1

2. Gender 0019 1

3. Education ~0.055%* | ~0.050%* 1

4. Marital status —0217%% | —0202%% | 0.112%* 1

5. Depression 0046%* | 0105%* | ~0.195%% | —0.172%* 1

6.Selthealthreport | 0.085** | —0011 | —0252%*  —0092%*  0378** 1

7.Loneliness W9-10 | 0.059%% | —0.038%* | —0153*  —0141%* 0373 0249%% 1

8. Loneliness W 00705 | —0029% | —0120%% | —0.103%F  0317%F | 0247%% | 0612%% 1

1n-12

9. Loneliness W 0032 -0006 | —0119%%  —0071*F 0263 | 0229%% | 0566** | 0623 1

13-14

10.TWC W 9-10 —0300%% | 0.78%F | 0303°F | 0054%F | —0167* | —0.194%*  —0.150%%  -0.132%%  —0.114** 1

1LIWCW 11-12 —0301%F | Q57FF | 0293°F | 0054%F | —0.132% | —0.084%*  —0.109%% | —0134**  -0.102°%  0511%* 1

12.TWC W 13-14 —0242%% | 0127%% 0283 | 0061%* | 0102 | —0209%*  —0.102%* -O011I** | —0143**  0477%*  0501%* 1

13.DWC W 9-10 —0299%* | 0152%F | 0278%% | 0045%% | —0I54** | —0188%*  —0145%* | —0121%*  —0.097*% 0733 0461%*  0439** 1

1.DWCW 112 | —0312%% | 0141%* | 0266** | 0055*%  —0128** | —0191%*  —0.107%* = —0.126%* —0097** 0482%*  0747**  0483**  0532%* 1

ISDWCW I3-14 | —0261% 0109 | 0271%%  0070%% | —0.I2% | —0190%*  —0091%% | —0.120%%  —0.135*F  0439%F  0474%%  073%F | 0489%F 0537+ 1

16.8e75 W 9-10 S0.062%% | —0.134%F 0383 O114¥F | —0209% | —0204%%  —0.132%% | —0.084%F  —0.1IS** | 0309%% | 0.243FF  0240%F | 0302  0254%%  0222%% 1
17.8e7s W 11-12 S0.073%F | —0.133FF 03657 | OI7FF | —0090%% | —0204%% | -0.104%% | —0.095%F | —0.104%F  0284%F | O31IFF  0243%F | 0267°F | 0306%F 0227 0.624%% 1
18.5¢7s W 13-114 —0.028 | -0.IS1%F | 0366*F 0120 | —0166** | —0A81¥* | —0.077%% | -0.048%%  -0.070%% | 0243%%  0262°%  0295%% | 0231%F  0254%F  0.272%F  0.607%%  0632%% 1

nificant at the 0.01 level (two-tailed).

ignificant at the 0,05 level (two-tailed).

Loneliness W9-10, Loneliness at waves 9 and 10; Loneliness W11-12, Loneliness at waves 11 and 12; Loneliness W13-14, Loneliness at waves 13 and 14; IWC W 9-10, Immediate word recall at waves 9 and 10; IWC W 11-12, Immediate word recall at waves 11 and 12;
IWC W 13-14, Immediate word recall at waves 13 and 14; DWC W 9-10, Delayed word recallat waves 9 and 10; DWC W 11-12, Delayed word recal at waves 11 and 125 DWC W 13-14, Delayed word recallat waves 13 and 14; Se7s W 9-10, Serial 7s at waves 9 and 10;
Se7s W 11-12, Serial 7s at waves 11 and 12; Se7s W 1314, Serial 7s at waves 13 and 14.
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Demographics

Gender Race and Ethnicity Age
Female 2 White non-hispanic 18
Male 2 Other 6

Evaluation of participant after visit (Mean (SD))

Mean (SD)
317(102)

Time 5
(n = 47)

Time 2 (n = 201) Time 3 Time 4
(n=98) (n = 40)

Benefitted from visit 43(08) 46(07) 45(09) 43(038)
(1-5)
Visitor evaluation after visit [Mean (SD)I
Benefited from visit 41(01) 45(08) 46(08) 41(09)
1-5)
Satisfied with outcome 44(08) 46 (08) 46(09) 43(08)

(1-5)

44(09)

4.4(09)

44(09)
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Demographics

Mean (SD)
Gender Race and Ethnicity Age 717(82)
Female 17 ‘White Non-Hispanic 19
Male 8 Other 6

Evaluation of VFVP (Mean (SD))

Time 1 Time 2 (n = 25) Time 3
(n = 25) (n=13)
Satisfaction with visits (1-5) 42(08) 45(06) 48(04) 45 (051) 44(05)
Will recommend VEVP (1-5) 43(08) 44(07) 45(07) 48(05) 48(04)
Comfort with technology and social networks [Mean (SD)]
Comfort with technology 35(13) 39(11) 39(12) 36(13) 38011
(1-5)
Social Networks (0-30) 83(47) 102(47) 108(6.7) 130(7.7) 108 (5.2)
Social Networks below
2 17 6 4 3
clinical cutpoint of 12 (f)
Loneliness [Mean (SD)I
Loneliness (3-9) 65(15) 64(09) 66(12) 65(038) 62(08)
Loneliness above clinical
2 2 12 8 4

cutpoint of 6 (/)
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Older Total

adult visits minutes

1(Ew* 2 18 2 2 6 (f0) 0.50 16 (faw) 050 0 0
2(6w) 9 282 2 1 8 (fw) 100 0 0 0 0
3(f0) 4 120 2 2 5 (fw) 050 23 (fw) 050 0 0
4(fw) 20 977 3 1 23(fw) 1.00 0 0 0 0
5(mw) 22 940 4 3 25 (fw) 0.68 10 (fw) 027 15 (f0) 0.05
6 (mw) 23 1,310 4 2 18 (m,w) 091 21 (mw) 0.09 0 0
7 (maw) 4 163 2 1 4(Ew) 1.00 0 0 0 0
8 (fw) 5 422 2 1 4(fw) 100 0 0 0 0
9 (f0) 17 1,370 2 1 18 (m,w) 100 0 0 0 0
10 (fw) 63 3,700 5 3 3 (fw) 0.69 8 (fw) 030 25 (fw) 001
11 (o) 30 2023 5 3 10 () 0.44 17 (Ew) 033 2(6w) 0.23
12 (fw) 7 225 2 1 22 (fw) 100 0 0 0 0
13 (o) 3 121 2 1 20(fw) 1.00 0 0 0 0
14 () 2 1,468 2 2 9 (fw) 057 23 (fw) 043 0 0
15 (fw) 21 1,077 H 1 3(fw) 1.00 0 0 0 0
16 (m,w) 2 1769 5 3 9 (fw) 032 19 (f0) 024 21 (mw) 0.22
17 (m,0) 7 347 2 1 11 (fo) 100 0 0 0 0
18 (fw) 17 650 2 1 11 (f0) 100 0 0 0 0
19 (m,w) 3 301 2 1 11 (o) 1.00 0 0 0 0
20 (fw) 18 1297 3 3 2(fw) 0.46 23 (fw) 046 24 (fw) 008
21 (fw) 10 446 3 2 12 (fw) 0.60 4 (6w) 0.40 0 0.00
22(f0) 2 1,168 4 3 7(60) 0.42 14 (6w) 042 1(60) 0.16
23 (mw) 45 1929 5 3 19(f0) 0.58 2(6w) 033 5(6w) 009
24 (mw) 32 1827 3 2 19 (f0) 056 2(6w) 044 0 0
25 (fw) 2 854 5 3 16 (fw) 0.54 10 (Ew) 027 14 (fw) 0.19

#f, female; m, male; w, white; o, other. **MO, measurement occasions; V visitor.
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Assuming that  Variable Unstd. Std. (§)  Results

Environmental

0849 0116 7.339 had 0.869 Clearly, established
facilities
Satisfaction with
Surrounding 0.904
the environment 0.141 0.206 2686 * 0118 Setup
supporting facilities
Transportation 0,099 0.186 3536 * 0.084 Setup
Satisfaction with the
Family isolation 0572 0039 14813 R 0747 Clearly, established 0718
environment
Satisfaction with the
X 0.703 005 14.095 had 0829 Clearly, established
environment Friend isolation 05895
Family isolation 017 0073 2338 0019 0135 Do not set up

0,05, **P&LT, 001, ***P&LT, 0.001. The values not marked with * were not si
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Model index Standard of

Indicators VS Telleias Conclusion Source of standards
cMID 423473 Theless, the better

DF 21 The less, the better

CMID/DE 1833 <3 excellent <5 acceptable Excellent Hayduk (32)

Gl 0.849 >0.8 acceptable 509 excellent  Acceptable Bagozzi and Yi (33)

AGFI 0.804 >0.8 acceptable >0.9 excellent  Acceptable Scott (35)

CFI 0979 0.9 excellent Excellent Bagozzi and Yi (33)
TLI(NNED) 0975 509 excellent Excellent

RMSEA 0.063 <0.8 excellent <0.1 acceptable  Excellent Bagozzi and Yi (33)

SRMR 0072 <0.08 Excellent Hu and Bentler (34)
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Identification ]

soeening ] |

Eligibility ] [

Included

Records identified through database

searching
(n=6901)

other sources
(n=24)

Additional records identified through

Records after duplicates, erroneous
results removed

(n=3633)
Records excluded for failing
to meet outcome
requirements
(n=3413)

Records screened
(n=220)
Records excluded for failing

to meet population and

Full-text articles assessed for

eligibility
(n=27)

study design requirer
(n=193)

Reviews included in
qualitative synthesis.
(n=19)

Primary studies included in
qualitative synthesis.
(n=101)

Full-text articles excluded
for failing to have specific
‘measures for loneliness or
incomplete information
(n=8)
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Target

Environmental faci

Transportation

Surrounding supporting

facilities

Satisfaction with the

environment

Friend isolation

Family isolation

57
555
ssd
ss3
552
o3

o2

hml
hm2
sg6
g5
sgd
sgl
sg2

g

Convergent
validity

AVE

0.937

0814

0914

0949

0.863

0.805

Component
reliability

CR

0989

0929

0977

0974

0919

0925

*P&LT, 005, **P&LT, 0.01, ***P&LT, 0.001. The values not marked with * were not significant.

0.987

0928

0972

0978

0.947

0.985

Bartlett
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Older population profile

Age, M (SD) 75.33 (7.650)
Gender female, 1 (%) 118 (56.2%)

Record of formal schooling, n (%)

Below junior high school 101 (48.1%)
Junior high school 50 (23.8%)
High school 33 (15.7%)
College or above 26 (12.3%)

Community, 1 (%)

Dongshang community 24 (11.4%)
Laianyihui community 23 (11.4%)
Jiuzhangdeng community 22(105%)
Jiaochang community 24(11.4%)
Cheliang community 22 (10.5%)
Qianhu community 23(11.0%)
Yuze community 24 (11.4%)
Liangyi community 22 (10.5%)
Yangguang community 26 (124%)

Position before retirement
Cadre leader 25 (12%)
Worker 103 (49%)

Freelancer 82.(39%)
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Measurement tools

Results*

Physical Mental

@Chinese version of the
Geriatric Depression Scale
(30-item);
@hort-form UCLA Loneliness
**Lietal, (2022) (12)
Scale;
Memorial University of

Newfoundland Scale of

®Korean version of the Positive
Affect Negative Affect
Schedule;

Kim and Lee (2018)

@3)
® Korean version of the ego

integrity scale

@Center for Epidemiological
®Self-rated physical health;  Studies Short Depression Scale;
@lnterviewer-rated health;  @Rosenberg Self-Esteem Scale;
Wang (2023) (14)
@Disability in activities of  @General Self-Efficacy Scale;
daily living @Negative affect;

®Flourishing Scale

@Center for Epidemiological
Studies Short Depression Scale;
®@Rosenberg Self-Esteem Scale;
@General Self-Efficacy Scale;
@Negative affect;

**Wang and Wang
(2022) (45)

©Flourishing Scale;
@Peace of Mind Scale

**LinOu (2004) (46)

**Hong and Yao
@017) (47)

Chinese version of the
**Tai and Lin (2022)
Geriatric Depression Scale

“8)

(15-item)

Chinese version of the
Chung (2009) (49) Geriatric Depression Scale

(15-item)

Morita and Kobayashi
(2013) (50)

Hwvang etal. (2014)

‘Well-being Picture Scale
1)

IE, Intergenerational Engagement; EG, Experimental group; CG, Control group. IE programs may benefit both young and old, but our review only extracted data rlated to older people.

Cognitive

Chinese version of Mini-

Mental State Examination

Chinese version of Mini-

Mental State Examination

Interaction Quality of life

Quality of Life in

Alzheimer Disease

Intergenerational Satisfaction
Scale

Interpersonal Interaction

Function Scale

Quality of Life in

Alzheimer Disease

Observation record form***

**Studies written in Chinese. ***Observation record form including visual attention; facial expression; engagement/behavior; intergenerational; conversation.

Adaptability

Korean version of the Nursing

Home Adaptation Scale

Older adult Resident-Perceived

Caring Scale

Post-test, EG vs. CG
depression:12.90 vs. 1541 (p<0.01);
Toneliness: 12,59 vs. 16,50 (p<0.01);
subjective wellbeing 26.8 vs. 23.18

(p<0.01); quality of life: no significant
differences (p>0.05).

After the program, the EG scored: ego
integrity improved from 100.63 to

112,93 (p<0.001); posi
increased from 49.27 0 54.80

emotion

(p=0.001); nursing home adaptation
‘moved from 74.43 to 83.73 (p<0.001).
After the intervention, the EG showed:
adecline in self-rated health by ~1.000
(p=0.011) and depression by ~2.368
(p=0.042); improvements in self-
efficacy by 2.316 (p<0.001) and
flourishing by 6.526 (p=0.026);
Disability in activities of daily living,
interviewer-rated health, and self-
esteem had minor or no significant
changes.

Post-test, EG vs. CG

self-efficacy: 29.68 vs. 22.61 (p<0.001);

self-esteem: 30,1 vs. 27.83 (p=0.062);

peace of mind: 30.74 vs. 26.28
(p=0.001); flourishing: 48.42 vs.

38.22(p<0.001); depression: 4.47 vs.
867(p
14.11v5.16.56 (p=0.030)

.005); negative emotion:

Intergenerational satisfaction scores: no
significant difference between EG and
CG (F=0.68,p>0.05).

Interpersonal interaction function
improved from 13.4 10 10.33

significant improvements were

observed in “I do not like to approach
crowds” (pre-test: 2.1, post-test: 1.33,
p=0023) and “Talways prefer to go to
places where there are no people when
Tim free” (pre-test: 200, post-test: 1.33,
P=0004).

After the intervention, depression:
decreased from 17.27 t0 10.79
(p=0.0007); cognitive function: no
significant differences (p=0.3451).
Afier the intervention, quality of lie:

scores increased from 32,1210 35.41

(mean change=~191; 95% Cl==3.18,
~0.64); depression: scores decreased

from 8.10 t0 6,88 (mean change=1.

95% C1=0.92, 2.80); cognitive function:
no significant differences.

‘The social-oriented program excelled in
constructive behavior and conversation
compared to the performance-based
program(p <0.001); Only the weighted
smiling rate was higher in the social-
oriented program (p<0.05); The
performance-based program had
superior visual attention between
generations (p<0.05).

Post-test, EG vs. CG

Older adult Resident-Perceived Caring
Scale: 6031 vs. 5301 (p<0.01);

wellness: no significant differences.
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Community types The

Dongshang community
‘The business community Laianyihui community
Jiuzhangdeng community
Jiaochang community
Unitattached community Cheliang community
Qianhu community
Yuze community
Street type old residential area | Liangyi community

Yangguang community

e of the community
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Location

Participants (Older

Participants (CYP)

Intervention (Activity)

Duration and

Key findings

Wang (2023) (44)  Mainland China

*Wang and Wang
(2022) (45)

Mainland China

*Lietal, (2022)
(“2)

Mainland China

*#Tsai and Lin

(2022) (48)

Leong et al. (2021)

i Singapore
*Wang (2020) (54) ~ Mainland China
Kim and L

mand Lee South Korea

(018) (43)

*Hong and Yao
(2017) (47)

Hwang etal.

Taiwan
(2014) (51)
Kobayashi (2013)  Japan
(50)
*#Fan (2010) (53)  Taiwan
Chung (2009) (49) ~ Hongkong
*LinOu (2004)

Taiwan
(46)

RCT

Mixed method

Quasi-
experimental

design

Quasi-

experimental

design

Quasi-

experimental
design

Quasi-
experimental
design

Mixed method

Quantitative
cross-sectional

observa

design

Quasi-
experimental
design

Mixed method

people)

=38 EG20 CG:18
Aged: 58-91

n=37EG:19 CG:18
Aged: 70~98

n=s7
1G228 M,y =76.8944.95
CG:29 M,y =75.38 £4.98

n=28
Aged>65

n=18
Aged:68-94

Mau=81

=60 EG: 30 CG:30
Aged: most>80

n=10
Aged260

=66 EG:33 CG:33
Aged260

=25 performance-base:1 15
social-oriented:14
Aged71-101

n=6
Aged: NA

n=d9
Mgt 2794605

=24 all female) EG:12
cG2
My =774

EG, Experimental group; CG, Control group. *Studies written in Chinese.

Nursery children =40 Aged:
45

Nursery children

=20 Aged:
s

Preschool children Aged: NA

Nursery children =29 Aged:
46

students

=20 Aged: 13-16

Youth volunteers 1 =30
Aged: NA

Second-year high school
students 1 =60 Aged: NA

Nursery children n =10 Aged: 6

Nursing students =250
Mo=18

(2 students with 1 older people)

Preschool children 11 =60 Aged:
5-6

Young collaborators 1 =6-7
Aged:26-30

Young people n = 117 Aged:
16-25 (2-3 young people with 1
older people)

Nursery children n =12 Aged:
5-6

EG: one-to-one social
interactions (¢.g.,educational
activities, games, and

art) + watch childrens
performances; CG: watch

children's performances

Based on the interests of the
older adult and children (e
pickled vegetables)

Stimulating

eractions, aging

learning sessions, sociocultural

activities (e, singing, playing
games)
7 themed intergenerational

learning (assisted by Zenbo

intelligent robots)

Semi-structured, student-led
creative and social activities or

performances

Living together (youth
volunteers provide educational/
companionship services; group/

thematic activities)

30min of positive interactions
(e.g., making picture frames,
singing, and painting); 40min of
reminiscence therapy; 20 min of
reflection

5 themed intergenerational
learning

Intergenerational service-
learning; life story sharing
through artwork; recreational
activities

@performance-based: watching
childrens performances;
@social-oriented: play games
together

11 themed art workshops +1

review session

Older people share and discuss
life experiences, with youth
aiding in the creation of
personalized lie storybooks

12 themed art workshops

frequency

6weeks;
5daysa week (20min)

6weeks;
5days a week (20min)

2months,

once a week (120 min)

6weeks;
once a week (60 min)

dweeks;

once a week; (90 min)

2years;
(no less than 20h per

month)

Gweeks
once a week (90 min)

Sweeks;
once a week (60 min)

10weeks;
once a week (120 min)

3program, each program
Tast 1 month; once or twice a
‘month (20-30 min)

12weeks;
once a week (90 min)

12weeks;
once a week (90 min)

6weeks;
twice a week (30-40min)

One-to-one social interactions between
older people and young children enhanced
older peoples physical health and
psychological well-being in a Chinese

context.

IE between older people and young
children significantly enhanced older
peoples positive beliefs and well-being
while reducing negative emotions. Close
relationships were the way IE positively

affected their mental health

IE effec

ely reduced depression and
Toneliness among older people in the
Tong-term care facility and increased their
subjective well-being; however, no
improvement in their quality of life was

observed.

Intergenerational learning effectively
alleviated depression in older people, but it
did not significantly improve their

cognitive function.

IE fostered social interactions,
companionship, and mutual care between
older people and young people, promoting,

their active engagement and development.

Engaging older people in the IE program
enhanced their technological skils,
adapted them to modern life, enriched
their cultural and spiritual well-being, and
improved their quality of life through
intergenerational support and cultural

exchange.

“The IE program helped older people
rediscover the value of their lives, develop
positive feelings about their lives, and
adapt to circumstances through sustained
positive interactions with the younger
generation.

Intergenerational learning improved older
people’s interpersonal interactions, helped
them connect better with young children,
and enabled them to learn from different
generations

‘With suficient training and clear
expectations, a well-designed IE program
met older people’s needs for care and social
contact by improving intergenerational
interactions.

IE with preschool children brought smiles
and conversation to older people, allowing
them to play more roles and fulfil social
needs, thereby reintegrating them into

society.

“The IE art program fostered pos
intergenerational relationships, enhanced
older people's motivation to participate in
activities, and enriched their lives in long-
term care faciltis.

‘The intergenerational reminiscence
program had a positive impact on the
quality of life of older people with
dementia and reduced their depression
levels.

Although there was no difference in
intergenerational satisfaction, the
interaction and cooperation between older
people and children became more
harmonious and mutually understanding
with the increased frequency of IE

activit
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Keyword categories

Intergenerational engagement

Older people

Long-term care facilities

Search tel

s (English)

“Intergenerational Relations[MeSH] or
((intergeneration* or inter-generation® or

crossgeneration* or cross-generation* or

‘multigeneration* or multi-generation*) adj3 (engage*

or program®* or interact® or learn* or care* or caring

or actvit® or practice* or exchang*)

“Aged”[MeSH] or “Retirement’[MeSH] or older
people or older® o elder* or senior* or geriatric* or

retirement or old* adult* or aging or aging or old*

people or old* person®

“Long-term care”[MeSH] or “Nursing Homes”[MeSH]
or “Homes for the Aged “[MeSH] or long-term care or
nursing home* or residential care or assisted living or
care home* or homes for the aged or skilled nursing
facilit* or continuing care retirement communit* or
older adult care facilit* or long-term care institution*
or geriatric care center* or senior living communit* or
retirement home* or aged care facilit* or convalescent

home? or rest home* or old people's home* or elder

care center® or geriatric residential facilit*

ARFR LS or {URZEHE or FUBF A1
or fRBRIEE) or {11 3] or FAI 1L
B or BV or BEIRIZ or ¥
ARE T or #HU: 2] or BIUEE) or
BRI
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FRBEEEY or AR or AR L) or
PRI or #5 U or B5LEE or
FEACEE or FCLLEY or 5

EAEN or ENFK or K or LHEJE
B or EARHIN or L4 or BIK
B or 438 or Filit#

LT or IR or IV or
FRP or L BT or 4 ¥ Bror ik # Bror
B R BTor # £ BEHS or WK or &
AENBUT or EAEMERL L or EEM:
B or LAEEIE or EEHIFIBE or
EHELH or MUK AL or REZL
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Author and
Ref.

Baker etal, 2018 (11)

Bemelmans et al.
2012(55)

Bermeja etal, 2018
(56)

Cattan etal., 2005
®)

Chen etal., 2016 (57)

Chipps etal., 2017
“7)

Cohen-Mansfield
etal, 2015 (17)

Dickens etal., 2011
8)

Elias etal, 2015 (58)

Franck etal., 2016
(59)

Gardiner etal,, 2018
(©23)

Hagan etal, 2014
(60)

Kachouie et al,, 2014
©1)

Lietal, 2018 (62)

Poscia etal., 2018 (63)

Puetal, 2018 (64)

Shvedko etal., 2018
(65)

Sims-Gould etal,,
2017 (57)

Snowden etal, 2014
(66)

Focus of review

Systematic review of

ive technology
interventions, 2000-2016

Systematic review of
interventions using
socially assistive robots,
Earliest - 2009
Systematic review, 2000~
2016

Systematic review of
health promotion
interventions, 1970-2002

Systematic review of
Information
communication
technology interventions
2002-2015

Systematic review of
systematic reviews testing
information
communication
technology interventions,
2000-2017

Systematic review, 1996~
2011

Systematic review of
group and one-on-one
service provision
interventions, Earliest
- 2009

Systematic review of
‘group reminiscence
therapy, 2002-2014
Systematic review, 2009~
2013

Systematic review,
integrative review, 2003-
2016

Systematic review
2000-2012

Systematic review of
socially assistive robots
Earliest - 2012
Systematic review;
‘bibliometric analysis
Earliest - 2017
Systematic review, update
2011-2015

Systematic review, meta-
analysis of socially.
assistive robots Earlest
-2017

Systematic review, meta-
analysis of physical
activity interventions
Earliest - 2017
Systematic review of
reablement, reactivation,
rehabilitation, and
restorative (4R)
interventions

Earliest - 2016

Systematic review of
social support, strength
and resistance training
Earliest - 2012

Number of articles by focus

36 articles testing interventions using
assistive technologies;

2 met inclusion criteria.

17 articles testing interver

socially assistive robots

2 met inclusion criteria.

11 articles testing different interventions
(animal-assisted, videoconferencing,
horticulture workshops, reminiscence
therapy; humor therapy, cognitive
interventions) to reduce loneliness

11 met inclusion criteria.

30 articles testing health promotion
interventions

8 met inclusion criteria.

25 articles testing information
communication technology interventions

18 met inclusion criteria.

12and 22 studies testing information
communication technology interventions

20 met inclusion criteria.

34 articles testing different interventions
(shared activitis, educational events,
technology-based aids) to reduce loneliness
29 met inclusion criteria.

32 articles testing group and one-to-one,
service provision interventions

16 met inclusion criteria.

Sarticles testing group reminiscence
therapy

1 article targeting loneliness as an outcome

34 articles testing different interventions
(reminiscence therapy, active gaming,
indoor gardening, radio program)

4 met inclusion criteria.

38 articles testing different interventions,

(social facil

ion, psychological therapies,
health and social care provision, leisure/skill
development, befriending intervention)

31 met inclusion criteria.

17 articles testing different interventions

(group, one-to-one mentoring, recent

technology interventions) to reduce
Toncliness

14 met inclusion criteria.

38 articles testing socially assistive robots

2 met inclusion criteria.

10 articles testing exercise and digital
games.

3 met inclusion criteria

20 articles testing interventions to reduce
loneliness and social isolation

12 met inclusion criteria.

1 articles testing socially assistive robots

2 met inclusion criteria.

23 articles testing physical activity
interventions

3 met inclusion criteria.

15 articles testing reablement, reactivation,
rehabilitation, and restorative (4R)
interventions

Larticle met inclusion criteria.

148 articles test

g social support, strength
and resistance training

2 met inclusion criteria.

Age of study
participants

older persons

Partially disclosed;

older persons

Partially disclosed;

mean age 65+

Partially disclosed;
mean age 60+, 55-93

Partially disclosed;

older persons, 55+

50+, mean age 60+

Undisclosed; older

persons

Undisclosed; older

persons

Partially disclosed;
mostly 60+, one

study mean age 82

Partially disclosed;

52+, mean age 60+

Partially disclosed;

mean age 65+

Partially disclosed;
older persons, mean
age 70.8 in one study
Partially disclosed;
55+, mean age 60+

Partially disclosed;

mean age 60+

Mean ages, 77.3
(7.4),708 (52,784
©6)

Mean age 82

Undisclosed; older

persons

Gender of
participants

Undisclosed

Partially disclosed;

mostly female

Partially disclosed;

mostly male

Partially disclosed;
mixed

Partially disclosed;
mixed

Mixed

Partially disclosed;
mostly female

Undisclosed

100% male

Partially disclosed;

mostly female

Undisclosed

Partially disclosed;

mostly female

Partially disclosed;

mostly female

Undisclosed

Partially disclosed;

mostly female

Partially disclosed;

mostly female

Mostly female

75.3% female

Undisclosed

Intervention

setting

Undisclosed 8-388
Residential care 5-26
facilities; international

Residential care 10-396

facilities; international

Residential care 23-1,555
facilites, commaunity,

private homes;

international

Residential care 8-5,203
facilites, community;

international

Residential care 3-236
facilities, community;

international

Residential care 9-708
faclities, community,

private homes;

international

Residential care 2741
facilities, community;

international

Residential care 92
facilities; Ta

Residential care 24-130

facil

international, urban

Residential care Partially
facilties, community,  disclosed;
private homes; 4817

international

47% community, 41% | 26-1217
residential care
facility, 12% day

center; international

Residential care 6-38
facilites; international

Day centers, 35113
community;

international

Residential care 13-858

facilities, community,

private homes;

international
Residential care 38-40
facility, hospital;

international

Community, day 41-708

centers; international

Private homes 88

Undisclosed 32-313

Ref, Reference; AOKLS, Ando Osada and Kodama Loneliness Scale; d]G, De Jong Gierveld Loneliness Scale; PGCMS, Philadelphia Geriatric Center Morale Scale, Lonely Dissatisfaction

Subscal

ELSA, Social and Emotional Loneliness Scale for Adults; UCLA LS, University of California Los Angeles Loneliness Scale; Victor, Victor single-item scale.

Measure of
loneliness

Undisclosed

UCLA LS; AOKLS

Philadelphia Vital
Satisfaction Scale, UCLA
LS, SESLA-Spanish,
Emotional-Social
Loneliness Inventory,
ESTE Loneliness Scale,
4G

UCLALS, dJG,9
proprietary scales

dIG, proprietary scales,
UCLA LS, Hughes
Loneliness Scale, SELSA

UCLA LS, dJG

UCLALS; PGCMS; dJG;
proprietary 2-item
instrument; proprietary
Litem self-report
'UCLA LS, dJG, modified
UCLA LS

UCLALS

UCLA LS; Victor

UCLA LS, dJG,
proprietary interview
questions, proprietary
questionnaire, US Health
and Retirement Study
loneliness items

UCLA LS; dIG;
proprietary survey; well-

being scales

UCLA LS, AOS Loneliness

Scale

UCLALS

AOKLS, dJG, lalian
version of Loneliness Scale
(ILS), dJG, Loneliness
Literacy Scale, UCLA LS,

UCLALS

One-item question, UCLA

LS, and dJG

e

Undisclosed

% of effective
loneliness
interventions

50%

100%

91%

50%

89%

60%

59%

31%

100%

75%

7%

36%

100%

100%

58%

100%

3%

100%

0%
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measures? measures] primary outcome? i coylD
Green—Low Risk Y/N/NS

Alttar etal. (2020) (26) Yes Yes Yes Y

Anstey etal. (2009 (27) Yes Yes Yes Ns
Armstrong et al. (2018) (25) Yes Yes No-only 2years Y
Crolletal. 2021) (29) Yes Yes No-only 4years N

Deal etall. 2017) (30) Yes Yes Partially-6years Y

Fischer etal. (2016) (1) Yes Yes Yes Y

Gallacher et al. 2012) (32) Not Yes Yes Y

Geetal. (2021) (33) No Yes Partially-mas 6year Y

Hong etal. 2016) () Yes No-MMSE blind version used. Yes N

Linetal. 011) (35) Yes Yes Partially-6years Y

Linetal. (2013) (36) Yes Yes Yes Y
Lindenberger and Ghisletta (2009) (37) Yes Yes Yes Notsure

Okely etal. (2019) (35) Yes Yes No-only 3years Y

Uchida etal. (2016) (39) Yes Yes Yes Y

Valentin et al. (2005) (10) Yes Yes Partially-6years Y

“PTA covering four frequencies and analyzed as a continuous variable but noise levels high under which hearing was tested and correlations not high/consistent (better to know degree of
difference). HL, Hearing loss; CD, Cognitive decline; ID, Incident Dementia; Y, Yes; N, No; NS, yes but not significant at the 5% level,
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Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] __SE Weight _IV, Fixed, 95% CI IV, Fixed, 95% CI
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Deal (2017) Mod/Severe HL 04383 01796  54% 155[1.09,220) 7

Deal (2017) per 10 db HL. 0131 00518 646% 1.14(1.03,1.26] [ ]
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Records identified from:

Databases

(n=1724)

Registers (n = 0)

Records removed before screening:
Duplicate records removed (n = 929)
Records marked as ineligible by
automation tools (n = 0)

Records removed for other reasons (n =
0)

Records screened Records excluded
(n=795) (n=760)
Reports sought for retrieval Reports not retrieved
(n=35) (n=0)
Reports assessed for eligibility
(n=35)

Reports excluded:

Studies included in narrative

synthesis
(n=15)

Studies included in
meta-analyses

(n=5

)

Self-reported hearing loss used (n = 6)
Cognitive measures/dementia diagnosis
preceded hearing measures (n = 5)
Cross sectional analysis (n = 4)

Review article (n = 3)

International Classification of Disease
code used instead of hearing threshold
(n=1)
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Model A

Fixed effects
Constantyg, 9.27 (037)**
Time, —0.26 (0.13)*
Participant age;.

Participant female,,
Participant white,

Visitor weighted age;.
Visitor weighted female,
Visitor weighted white,
Total visit time (minutes),
Participant satisfaction,
Participant recommend
programy,

Participant comfort with

technology,,

Social networks.

Time , x Participant age,
Time  x Participant white,s

Time, x Participant

satisfaction,,

Total visit time , x Social

networks,.
Total social networks,, x Comfort with technology,
Random Parameters

Level: visitor

Var (Constant), 040 (0.78)
Level: participant

Var (Constant)y, 176 (0.78)
Level: measurement occasion

Var (Constant), 157(0.33)

Units: Participant
Units: Measurement Occasion

Estimation:

DIC: 269.05
pD: 2093
Burnin:

Chain Length:

Thinning:

Standard errors are in parentheses. ~p < 0.10; #p < 0.05; ##p < 0.01; #xp < 0.001. DIC, diagnostic information criterion; pD, estimated degrees of freedom.

Model B Model C
974 (145)+** 1033 (1.29)**
~021 (0.14)~ -021(0.13)*
~0.10 (0.04)** ~0.09 0.04)**

001 (0.73) ~0.18 (0.60)
0.99(0.73)~ 103 (0.56)*

0.02(0.05) ~0.05 (0.05)

0.25(1.26) ~0.20(1.12)
~2.15(0.92)* —2.18 (0.79)%+*

0.07 003)**
0.89 (0.28)++*
~1.07 (0.28)***

036 (0.15)**

~0.04(0.04)

129(1.79) 058 (1.12)

0.94(0.86) 0.58 (0.51)

1.61(0.35) 1.27 (0.30)

2400
2500
76.00
MCMC
27158 25536
2135 263
500
50,000

1

Model D

9.87 (101)***
0.20 (0.24)
—0.11 (0.03)***
0.01 (0.41)
171 (0.50)%+*
~0.08 (0.03)*
~0.57 (081)
—1.79 (0.53)***
0.07 (0.02)%**

118 (0.32)*+*

~1.21 (0.26)***

047 (0.14)%+*

~0.06 (0.04)*
0.03 (0.02)~
~0.54 (027)*

=043 (0.2)*

~0.01 (0.00)*

—0.04 (0.02)*

0.13(0.32)

0.11(0.19)

117 (0.24)

248.56
2201
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Health and well-being concerns

“She has been experiencing pain in her leftleg from a stroke she suffered a year ago?”

“She worries about the long-term effects of her medication””

“She told me during our conversation that they were trying to place her in a nursing home against her will”

“She feels that her health issues are not taken seriously by her healthcare providers?”

“He spoke about the challenges of navigating the healthcare system?”

“She will need surgery to her rotator cuff, this has been bothering her and how she'll be able to maintain her level of care for herself afier surgery?
“He was very thankful the fall had not resulted in any injuries that would have put him in care”

Personal histories

“Memories from her childhood were shared, including stories of gardening experiences.”

“He expressed his father was so good to him and he wished he could have lived with him, instead of his mother who was never home."
“She shared some childhood trauma and we discussed how it shaped who she became as an adult”

“We talked about her former career and she shared stories from her working days”"

“We also talked about past travels and movies and hot air balloons and planes”

“We also discussed her childhood and how it was growing and how she decided to raise her children differently”
Recreational activities

“He willbe zooming with his daughters soon. We spoke about his grandchildren and that he even has great-grandchildren””
“We talked about life with tinni

s, Celtics music, and different sound frequency healing”
“He went on at length about his career as a photographer and how he would like to get back into it as a hobby and possible source of income”

“We then finished our conversation talking about music and his previous involvement in his community band.”

“We ended the phone call with her talking about one of her favorite TV shows, “Married At First Sight” She told me about some of the contestants and how the show works”

he and her husband went out to eat, and they stayed outside while eating”

“We spoke about sports and our German heritage””
Validate feelings and social networks

“She has been nervous about her move and spoke mostly about that. She said she was very thanl

ul for having me available to talk to”
“He does not have a lot of social support and only 1 living family member, his brother”

“Susan expressed sadness because she had an aunt and uncle that are currently very sick and she was told they would probably pass away this week. I provided empathetic
responding and asked her about her favorite memories with them?”

“She confided in me about some family difficulties she was having”

“We spoke about his concerns and fears regarding his upcoming cataract surgery:”

“We talked about the trauma from losing her friend recently to death.”

Practical support and advocacy

“We discussed her memory lapses and ideas for self-care practices such as her journaling and meditations

“I recommended he call the clinic back and inquire more about the missed appointment”

“I told her she needs to contact her PCP for these concerns that she has”

“I'made sure that she has been drinking more water because she promised me that she would”

“I told her that it is ok to change her PCP (she feels guilty to do so), and that her health is priority and that she should not feel bad for putting herself first”

“She talked about how she misses being able to rent movies at local video store due to it closing down. I recommended renting books/movies at local library.”
“She had previously asked about applying for SNAP so I shared a number for intake assessment she could call”
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Author (Year) | Time points

Alattar etal. (2020) | T1 (1992-1996)-
©6) AMand CT

T2T6 every four years

CTonly
Anseyetal. 2003) | TI-AMand CT
e T2-AMandCT,
T3-AMand CT
Armsuong et T1-AMand CT
Qo) e8) T2-AMand CT
Crolletal. Qo2 TI-AM

©9)

Deal etal. (2017) (30) | TI-AM
T2,T3, T4-CT, DD.

Fischer etal.(2016) | TI-AM

1) 13

Gallacher etal. (2012) | T1-AM

2) T-cT
T-AMand CT,
T4-CTand DD

Geetal Q021)(33) | TI-AM
T2,T3,T4- CT

Hongetal. CO16) | TI-AMand CT,T2-
) AMand CT, T3-AM
andcr

Linetal. 2011)(35) | TI-AM
T2-DD

Linetal. 2013) (36) | TI-AMand CTT2,
T3, T-CT

Lindenbergerand | T1-T6-AM

Ghisleta (2009) (37) | T1, T3, T4, 5, T6-CT

Okelyetal. (2019) | TI-AMand CT,

8) T2-AMand CT

Uchida etal. (2016) | T1-AMand CT

9) T-cT

Valentijn etal. (2005) | T1-AM and CT,

(10) T2-AMand CT

Demographics (age, sex, gender, education, race) were confounders in allstudies. PTA, Pure Tone Average; CT, Cognitive testing:

F (yn
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34
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17
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Exposure
PIAGS-4kiz
Categorial HL

PTAat23 and 4kHz
Change in HL from
baseline-continuous 10dB

steps

PTA-average of 05-4kHz
HL continuous 10B steps

PTAW025,05,4and8.

HL categorical

PTA-average of 05-4kHz
HL categorical: Normal/
mild/mod/severe
PTA-average of 0.5-1kHz
HL>25dB (YIN)

PTA-average of 0.5-1kHz
HL continuous 10B steps

PTAQ05,124KH2
HL>25 (y/n)

PTA-average of 05-4kHz
HL>40dB (Y/N)

PTA-average of 0.5-4kHz
(beter hearing ear)

HL categorical: Normal/
mild’ modssevere
PTA-average of 0.5-4kHz
(beter hearing ear)
HL>25dB (YIN)

PTA w234 and 6kt
veraged)

HearCheckat 1 and 3kHz

PTA-average of 0.5-4kHz
(better hearing ear)
HL>25dB (YIN)

PTAGt12and 4kH
HL continuous 1dB steps

Outcome

MMSE, trail-making test part,
VETatT2, T3, 14,75, T6

Similaites, picture naming,
national adult reading tes, digit
symbol substitution tst, symbol
recal, picture recall, word recallat
T2and T3

Trail-making test part B, digit
symbol substitution test,
California verbal learning test,
digit span forward/backward,
Benton visual retention test,

MMSEat T2

MMSE, Stroop test, LDST at T2

Dementia diagnosis at 12,73, and
™

MMSE at T2 and T3

Decline in cognitive score at T2
and T4 or dementia diagnosis at
™

Telephone interview for Cognitive
Status (TICS). Vision loss, dual
sensory lossat 12,73, T4

MMSE-Blind at T2and T3

Dementia diagnosis at T2

3MS T2, T3, T4

Digitetter identicalpictures,
paired associates, memory for ext,
category, word beginning,
vocabulary,spot a word at T3, T4,
576

Spatialspan, matrix reasoning,
block design, symbol search,digit
symbol substitution test,
inspection time test, four choice
reaction time tes, digit span
backwards, verbal paired
associaed, logical memory,
national adult reading test,
phonemic verbal fluency at T2
Information, similaites,picture
compltion, digit symbol

substitution at T2

Visual verbal learning test,stroop,
color word test, concept shiting
task, VT

LDSTat 12

Confounders [Mediators]
LDL, HDL, lfestyle factors, physical
health, depression diagnosis [sacial group
involvement, number and frequency of
contact with close friends and family,

marital status]

Depression, self-rated health, physical
health

‘Age, sex, race, vascular burden, education

Age,age squared (n

linear trend of age),
sex.education, alcohal consumption,
smoking satus, SB, DB, blood pressure
lowering medication

Age, race,sex, education, study site,
cardiovascular factors (smoking tatus,
hypertension, and diabetes)

Age, sex, education, smoking status, BMI,
exercise,alcohol consumptions,

hypert
inflammatory markers, non-HDL

n, dibetes, number of

cholesterol, mean IMT, fraily score

Age,social class and anxiety; premorbid

cognitve abilty score

Education, race, survey wave, number of

health conditions, physical exercise:

Baseline age and sex, walking disabliy,

ingarrangements, home ownership,
education, baseline MMSE score, =3 major
comorbidiies, depressive symptoms

Age, sex, education, sex,age,race,
education, diabetes, smoking, and
hypertension. Additional models had
baseline Blessed scores and hearing aid use.

‘Age, sex, race/ethnicity, education, study

site, cardiovascular isk factors (smoking
status, hypertension, diabetes and stroke

history) (depression]

“Time to death, risk of dementia

Age,
occupationl social cass, symptoms of

ex, childhood cognitive abiliy,

‘ansiety and depression, smoking status,
hearingaid use,history of diabetes,
cardiovascular disease,stroke and

hypertension

Age, sex, education, medical hstory of
hypertension, diabetes, stroke, cardiac
disease, current smoking status, marital

status, and occupation

Age,education, sex, baseline performance

Type of analysis

Linear mixed-effect model

Latent growth curve
models using individual

change scores

Bivariate auto regressive

cross-lagged models

Linear mixed-effect

models

Cox proportional hazards
models

Cox proportional hazards

models

Logistic and Linear fixed-
effect models

Linear mixed-effects

models

Logistic fixed-effect
models

Cox proportional hazards

models

Linear mixed-effects

models

Linear and non-lincar

models

Latent change score model

Linear mixed-effects

models

Hierarchical inear

regression

M, Audiometry; DD, Dementia Diagnoss; T1, Timepoint 1

HL Hearing loss; LDST, Letter-Digit Substitution Test; VET, Verbal Fluency Test; MMSE, Mini-Mental State Examination; Lifestyle factors (smoking, alcohol, exercise), physical health

(hypertension, diabetes, stroke); . Follow up.
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W/ P: 9 ag (Time-point1)  analysis
Alattar etal. (2020) (26) Rancho Bernado study of healthy United States  Wealthy community dwelling older adults iving in 1781 1164
aging retirement community of Rancho Bernado, San Dicgo

Aged 31-92ycars.

Anstey etal. (2003) (27) Australian longitudinal study of Australia ‘Sampled from South Australian electoral roll — men and 1620
aging those >85 years were oversampled

Armstrong etal. Q018) (25)  Baltimore longitudinal study of aging | Unted States 319 a3

sl Qo e . ¢ g Community-dwelling participants aged 61-98 years

(BLsA)

Crolletal. (2021) (29) Rotterdam Study. Netherlands  Adult resdents from Ommraod area aged 58-72years 359

Deal etal. 2017) (30) Health Aging and Body Composition | United States | Community delling black and white oder adults living in 2034 1889
(ABO) Study ‘Memphis, Tennessee or Pitsburgh aged 70-79 years.

Fischer etal. (2016) (31) Epidemiology of Hearing Loss Study | United States | Residents based in Beaver Dam, Wisconsin, Aged 58~ 1884 1470

Tayears.

Gallacher etal. (2012) () Caerphilly Cohort as part of Wales ‘Men born betuween 1920 and 1939 resident in neighboring 1612 1057
Caerphilly Prospective Study (CabS) townsof Caerphilly aged 50-62years.

Geetal. (2021) (39 Health and retrement study (HRS) | United States 205 28

Older adults that were part of the HRS and ADAMS

and Aging, demographics, and
e cohort,aged 73-100 years.

memory study (ADAMS)
Hongetal.2016) (34) Blue mountains eye study (BMES) | Australia Suburban Australian population who was aged 49+ years 2334 ws2arm2
vesident n Blue Mountains, West Sy Livars
Linetal. Q011 (35) Balimore longitadinal study of aging | United States Community-duellingadults rom and around Baimr, £ o
(158) USA, aged 50-84 years,
Linetal. 2013) (36) Health aging and body composition | United States Community dellng black and white lder adults iving in 1984 1626
ABC study Mermphis, Tennescc o Pitsburgh aged 70-79 ycars.
Lindenberger and Ghitta | Berln aging stud Germany st 16016
- sy v Partcipantsliving in West Berlin, aged 70-100years. Lo
09) (57)
Okely etal. (2019) () “Ihe Lothian Birth Cohort 1936 Scotland Participant iving in Edinbargh and Lothian areas of 6 550
Scotland who were born in 1936, aged 76-79years.
Uchida etal. (2016) (35) National Institue for Longevity Japan ‘Community dellers in Aichi Prefcture in cental Japan 2267 Li09
ciences-longitudina study o aging aged 60-79ycars
Valentin etal.Q005) (10) | Masstricht aging study Netherlands | Healhy older Dutch adults aged 55-81 years m 1

SD, Standard deviation; T, time point,
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Variable Path c'and b Path a*b

B SE SE LLCI
Frailty 0,295 0323 0.206%%% 0035 - - 0089 0016 0058 0121
Perceived burdensomeness - - 0.200%%% 0031 0444555 0034
Ry 0376 0404 0307
P 66578 66.445 48931

Controlling for gender, self-rated financial status, children visit frequency, history of attempted suicide, the total number of chronic illnesses, depression, and cognitive function. **#p<0.001.
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Strong social Moderate social Poor social

Variable Category sﬁgpﬁf i;”:aogg 7\""53058
(29.4%) (47.0%) (23.6%)
Sociodemographic factors
Age
Mean 5D) 843(55) 844(55) 842(58) 843(56)
Gender
e Female 164 (52.7%) 273 (54.8%) 154(61.6%) 591 (55.8%)
High 64(20.6%) 111(22.3%) 43 (17.2%) 218 (20.6%)
CASMIN Intermediate 65 (209%) 97(19.5%) 50 (20.0%) 212(200%)
N (%) Low 181 (58.2%) 287 (57.6%) 156 (62.4%) 624 (58.9%)
Missing. 1(0.3%) 3(0.6%) 1(0.4%) 5(05%)
Partner status Partnered 179 (57.6%) 258 (51.8%) 99 (39.6%) 536 (50.6%)
N (%) Missing, 1(0.3%) 0 0 1(0.1%)
Good 165 (53.1%) 221 (44.4%) 98 (39.2%) 484 (45.7%)
Self-rated Health (SRH) | Moderate 110 (35.4%) 196 (39.4%) 99 (39.6%) 405 (38.2%)
N (%) Poor 36 (11.6%) 79 (15.9%) 53 (21.2%) 168 (15.9%)
Missing 0 2(0.4%) 0 2(02%)
Medical status,
<22 26 (8.4%) 53 (10.6%) 26 (10.4%) 105 (9.9%)
Body ’:“‘“ Index BMD 5, <30 217 (69.8%) 329.(66.1%) 166 (66.4%) 712(67.2%)
;:f;: ’ >30 66 (21.2%) 109 (21.9%) 57(22.8%) 232(21.9%)
Missing 2(0.6%) 7(1.4%) 1(0.4%) 10(0.9%)
Median (IQR) 6(4,9 7(5,9) 70,9 7(4,9)
0 7(23%) 13 (2.6%) 7(2.8%) 27 (2.5%)
Clstzon Comorbldiy 12 44.(14.1%) 64(129%) 27 (10.8%) 135 (12.7%)
Index (CCI)
NGO 34 78 (25.1%) 101(20.3%) 48(19.2%) 227 (21.4%)
>5 178 (57.2%) 311 (62.4%) 167 (66.8%) 656 (61.9%)
Missing. 4(1.3%) 9(1.8%) 1(0.4%) 14 (1.3%)
Polypharmacy Yes 125 (40.2%) 239 (48.0%) 133 (53.2%) 497 (46.9%)
N (%) Missing 1003%) 6(1.2%) 1(04%) 8(0.8%)
Robust 69 (222%) 101 (20.3%) 4417.6%) 214(20.2%)
Frailty status
N Prefrail 160 (51.4%) 224 (45.0%) 111 (44.4%) 495 (46.7%)
Frail 82 (26.4%) 173 (34.7%) 95 (38.0%) 350 (33.1%)

Percentages of the social support categories are row percentages, whereas those of the individual variables are column percentages.
CASMIN, Comparative Analysis of Social Mobility in Industrial Nations; SRH, Self-rated Health; BMI, Body Mass Index; CCI, Charlson Comorbidity Index; IQR, Interquartile Range.
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Variables Mean SD i

Frailty 7.92 4047 1

Perceived burdensomeness 2209 9.754 0536+ 1

Depression 1058 7.899 0546+ 0392¢% 1

Positive emotions 2913 7.992 ~0.265%* ~0251%* ~0.143%* 1

Suicidal ideation 475 7.592 04907+ 04447+ 04317+ ~0.455%* 1

Controlling for gender, self-rated financial status, children visit frequency, history of attempted suicide, the total number of chronic illnesses, depression, and cogn

function. *p<0.01.
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Variables
Gender
Female
Male
Marital status
Unmarried
Married
Divorced
Widowed
Age(mean +5D)
Education
Illiterate
Primary school
Junior high school
Senior high/above
“Time spent living alone (mean SD)
Number of chronic discases (mean £ SD)
Cognitive function (mean +5D)
Self-rated financial status
Poor.
Medium
Good
Children visit frequency
Once-four times per month
Once per 1-3months
Once per over 3months
History of attempled suicides
No

Yes

otal

435(48.7%)

458(51.3%)

105(11.8%)
79(8.8%)
148(16.6%)
561(62.8%)

(74.98+6.71)

296(33.1%)
208(23.3%)
213(23.9%)
176(19.7%)
(5.85£3.09)
(1.921.54)

(2638+3.89)

239(26.8%)
468(52.4%)

186(20.8%)

8(11.0%)
463(51.8%)

332(37.2%)

850(98.5%)
13(1.5%)

NSI (n =754)

386(51.2%)

368(48.8%)

86(11.4%)
72(9.5%)
123(16.3%)
473(62.7%)

74844678

246(32.6%)
176(23.3%)
182(24.1%)
150(19.9%)
5824011
1812144

27.13£3.10

186(24.7%)
401(53.2%)

167(22.1%)

85(11.3%)
422(56.0%)

247(32.8%)

748(99.2%)

6(0.8%)

Note: NSI = participants without suicidal ideation, §1 = participants with suicidal ideation.

Sl (n =139)

49(35.3%)

90(64.7%)

19013.7%)
7(5.0%)
25018.0)%
88(63.3%)
75.7446.30

50(36.0%)
32(23.0%)
31(22.3%)
26(18.7%)
6024026
253%187

22304508

53(38.1%)
67(48.2%)
19(13.7%)

3(9.4%)
41(29.5%)

85(61.2%)

132(95.0%)
7(5.0%)

11925

3418

2400

0.651

4404

35,504

117.325

12553

41705

14709

0001

0332

0144

0885

0479

<0001

<0001

0.002

<0001

<0001
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BIS Baseline Visit

20092011
(N =2,069)

BIS 1st Follow-up Visit
2012-2013
Excluded due to:

+ Death before Frailty Baseline = 562
« Loss to follow-up before Frailty Baseline = 341

BIS 2st Follow-up Visi
20142015

BIS 3rd Follow-up Visit
(Frailty Baseline)
2016-2017
(N =1,166)

Excluded due to:

- Missing frailty assessment at Frailty
Baseline = 8 Participants

+ Missing social support assessment at

Fraity Baseline = 99 Participants

Excluded due to:
« Being frail at Frailty Baseline = 350 Participants
+ Death before the Frailty Follow-up visit = 36
Participants
Loss to follow-up before the Frailty Follow-up
visit = 67 Participants
Missing frailty assessment at Fi
10 Participants
Missing data on covariables = 18 Participants

Excluded due to:

+ Loss to follow-up before the Frailty Follow-
up visit = 107 Participants

assessment at Frailty Follow-

ipants

issing data on covariables = 30

Participants

y Follow-up =

Longitudinal ion Analysis
(N =907)
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Suicidal ideation

Suicidal ideation

Level of Moderator (Positive emotions)
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ESTABLISH
TEAM

ACTION
Start assembling
Inital team and
plan co-creation
approach.

ouTcoME
‘Ateam of academic,
policy, and research
transiation experts
+ consumerand
community members.

2
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PROBLEM

ACTION
Host design-thinking
guided roundtable
discussion with
creative thinkers and
problem solvers.
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come to light
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‘engagement.
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research evidence | /refinement of topic
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changeto topic.
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Interest/action
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ENGAGE SET UP
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ACTION ACTION

Invite policy experts Establish
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project partners
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ACTION
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Discuss literature.
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ACTION
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Older adults Middle-aged adults

Model 1 (xy) Model 2 (xm)  Model 3 (xmy) Model 4 (xy) Model 5 (xm)  Model 6 (xmy)

s s s s s
Social isolation =0.141%%* 0.167%%* =0.111*** =0.145%** 0.125 =0.119%**
Loneliness =0.238*** =0.171%**
Constant 525388 1.49%** S5l 5.283%%% -
adj R 0.226 0.060 0.244 0.239 0.052 0275

F 124.74%%% 29.56 124.51%** 254.17%** 43.81%%% 276.15%**

p<0.05, **p<0.01, ***p<0.001. Covariates including gender, age, education, economic status, social status, pension, chronic disease and subjective health.
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Effects 95%Cl

Lower Upper

Model 1 (Adjusted for covariates)
Directeffects  ~0.119 0020 0000 | 0159 ~0.080
Indirect

=0.021 0.005 0.000 =0.056 =0.035
effects.

Totaleflects | -0.140 0022 0000 -0.201 -0.116
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Factor from Wilder

Inventory

Statement from Wilder Inventory

Element of collective
impact model

Positive
responses

Skilled leadership

The people in leadership positions for this collaboration have good
skills for working with other people and organizations

Central infrastructure

17/21 (81%)

Appropriate pace of development

This group is currently able to keep up with the work necessary to
coordinate all the people, organizations, and activities related to this
collaborative project

Central infrastructure
Dedicated staff

18/21 (86%)

Appropriate cross-section of members

The people involved in our collaboration represent a cross section of
those who have a stake in what we are trying to accomplish

Common goal

19/21 (90%)

Shared vision

The people in this collaborative group are dedicated to the idea that we
can make this project work

Common goal

18/21 (86%)

Members share a stake in both process
and outcome

Everyone who is a member of our collaborative group wants this
project to succeed

Common goal

21/21 (100%)

Open and frequent communication

People in this collaborative communicate openly with one another

Communication

15/21 (71%)

Established informal relationships and
communication links

Communication among the people in this collaborative group happens
both at formal meetings and in informal ways

Communication

17/21 (81%)
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Framework

Description

Application in programmatic
elements

Social prescribing model

Social connection is considered a lifestyle intervention that is prescribed by physicians
for patients who lack social connections. The model includes linkages to related
services facilitated by the physician’s staff (22)

Conceptual basis for the referral of older adults at
risk for social isolation to the Collaborative by
health care partners

Gatekeeper services

These services utilize non-traditional referral sources to connect with individuals who
are particularly hard to reach. Such models have demonstrated positive results in
terms of being able to engage individuals who otherwise would likely never, or only
with significant delay, proceed to access and utilize existing community services (22)

Foundation for developing partnerships with a
wide variety of referral sources to screen for
isolation and loneliness

Levesque, Harris, and Russell
“Access to Healthcare
Framework”

According to the model, there are five dimensions of barriers to access care:
approachability, acceptability, availability/accommodation, affordability, and
appropriateness (23)

The Collaborative took all five dimensions of
barriers to access into account when identifying
methods of identification, screening, navigation,
and coordination of services to older adult
participants (23)

Systems Of Cross-sector
Integration and Action across
the Lifespan (SOCIAL)
framework

The SOCIAL framework reflects a hybrid relationship of the socio-ecological model
and the Health in All Policy (HiAP) framework to illustrate how multiple sectors of
society and level of influence can contribute to social connection and reduce social
isolation and loneliness (24)

Foundation for the collaborative network of
community organizations

Community-based
champions, implemented in
the program Nav-CARE

Pesut et al. implemented a volunteer-navigation program for older persons with
advanced chronic illness called Nav-CARE in Canada. That program emphasized a
compassionate community approach to de-medicalize the potentially sensitive and
stigmatizing dimensions of palliative care (25)

Foundation for the role of the older adult
navigators to be volunteer-based
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Effects 95%Cl

Lower Upper

Model 1 (Adjusted for covariates)
Directeffects 0111 002 0000 ~0.155 ~0.067
Indirect

-0040 0005 0000 ~0.050 ~0.030
effects.
Totaleflects | -0.151 0022 0.000 ~0.194 ~0.107

¥p<0.05, **p<0.01, ***p<0.001. Covariates including gender, age, education, economic
status, social status, pension, chronic disease and subjective health.
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Method Treated Controls ATT SE T-stat

Nearest neighbor matching

0.291 0327 —0.036** 0017 -215
(K=1)
Radius matching (Cal=0.01) 0.291 0315 ~0.024%% 0012 -201
Kernel matching 0291 0318 ~0.026* 0012 -221

S.E., Standard error; AT, The average treatment effect on the treated. *, *, and *** indicate significance at the levels of 10, 5, and 1%, respectively.
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#p<0.05, #*p<0.01, **4p<0.001
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Antecedents

Safe and secure Bazargan, 1996; Chen & Zhang, 2022; da Costa et al., 2011; Eshkoor et al., 2013; Ma et al, 2018; Mesas et al., 2020; Stafford et l.,
2017; Yang etal,, 2022

Belonging and connection Cheng Malhotra et al., 2018; Child etal, 2021; da Costa et al., 2011; Ma et al., 2018; Mesas etal., 2021; Yang et al,, 2022; Zhu etal.,
2020

Warmth and comfort Child et al., 2021; Kishimoto et al., 2016; Marini et al 20205 Mesas et al., 2021; Stafford etal., 2017

Attributes

Sleep quality Bazargan, 1996; Child et al, 2021; da Costa et al,, 2011; Eshkoor et al, 2013; Friedman et al,2005; Hao etal., 2021; Li etal., 2018;

0t et al, 2016; Kent etal., 2016; Ma et al,, 2018; Marini et al., 2020; Mesas et al., 2020; Stafford et al,, 2017; Ullman

etal, 2022 Xu etal., 2021;Yao et al., 2008; Chichen Zhang, Dong et al, 2022; Chichen Zhang, Xiao etal., 2022; Dan Zhang etal.,
2022; Zhu etal, 2020

Sleep duration Chen & Zhang, 2022; Leon-Gonzalez et al,, 2021; Li etal., 2018; Mesas et al, 2021; Yang etal., 2022

Sleep onset latency da Costa etal., 2011; Stafford et al., 2017; Troxel etal,, 2010

‘Wake after sleep onset Troxel etal., 2010

Sleep disturbance Cheng, Malhotra et al, 2018; Eshkoor etal, 2013; Kishimoto et al., 2016; Leon-Gonzalez et al., 2021; Wilcox et al, 2000;

Daytime dysfunction Proulx-Tremblay et al,, 2020

Consequences

Regulatory capabil Chen & Zhang, 2022; Child etal., 2021; Cheng, Chan, etal., 2018; da Costa et al., 2011; Eshkoor etal,, 2013iKishimoto et al, 2016;
Ma etal. 2018; Marini et al., 2021:Mesas et al., 2020; Friedman et al., 2003; Eshkoor et al., 2013; Stafford etal,, 2017

Physical and emotional well-being Bazargan, 1996; Cheng, Malhotra et al., 2018; Hao etal., 2021; Kent et al, 2016; Kishimoto et al,, 2016; Leon-Gonzalez et al,, 20215
Marini etal., 2021; Xu etal., 2021; Yao et al,, 2008; Chichen Zhang, Dong et al, 2022; Chichen Zhang, Xiao et al, 2022; Dan Zhang,
etal, 2022

Quality of life Chen & Zhang, 2022; Cheng, Malhotra et al, 2018; Yao et al, 2008; Xu, et al, 2021; Chichen Zhang, Xiao et al,, 2022;Dan Zhang

etal, 2022
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Variable SE LLCI ULCI
Outcome: perceived burdensomeness

Frailty 0413 0035 11915445 0345 0.481

Positive emotions ~0.108 0029 ~3.690%* ~0.165 -005
Frailtyx Positive emotions ~0.034 0.024 ~1415 —0.082 0013

Outcome: suicidal ideation

Frailty 0136 0030 44720 0076 0.196

Perceived burdensomeness 0144 0027 5260%% 009 0.198

Positive emotions ~0275 0.024 —11457%5 -0323 ~0.228
Frailtyx Positive emotions -0113 0.024 —4679%%% ~0.160 ~0.066
Perceived burdensomeness x Positive emotions ~0.152 0026 —5931%%% -0202 ~0.102

Controllin for gender, self-rated financial satus, hildren viitfrequency; istory of attempted suicide, the total number of chronic llnesses, depression, and cogitive function. *#p<0.01, *#*p<0.001.
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Author Country Design Mean age in

years (Range)

1. Bazargan et al. (1996) UsA Cross-sectional 998 community-dwelling Black older adult; 724 (62-69)
76% female
2. Chen & Zhang (2022) China Cross-sectional 1,047 community-dwelling older adults; 64.5% 67.8(60-95)
female
3. Cheng, Chan etal. (2018) Singapore Longitudinal 4,169 older adults from the Social Isolation, 718 (2 60)
Health, and Lifestyles Survey, 53.3% female
4. Cheng, Malhotra et al. 2018) Singapore Longitudinal 1,417 older adults from the Panel on Health 700 60)
and Aging of Singaporean older adult
(PHASE); 57.8% female
5. Child etal. (2021) UsA Longitudinal 637 older adults from the UC Berkeley Social NJA (50-70)
Network survey; N/A female
6. da Costaetal. (2011) Brazil Cross-sectional 498 older adults from the Frailty in Brazilian 669 (65-74)
older adult Individuals (the FIBRA study);
68.55% female
7. Eshkoor et al. (2013) Malaysia Cross-sectional 1,210 older adults with dementia from the N/A (2 60)
Determinants of Health Status among Older
Malaysians; 43.1% female
8. Friedman (2005) UsA Cross-sectional 74 older adults from the Wisconsin Study of 734 (61-90)
Community Relocation; 100% female
9. Hao etal. (2021) China Cross-sectional 250 rural empty nesters; 57.1% female 67.8 (2 60)
10. Kent etal. (2015) UsA Cross-sectional 175 mid-to-older adults; 46.9% female 60.1 (> 53)
11. Kishimoto et al. (2016) Japan Cross-sectional 3,732 older adults from the Fujiwara-kyo 725 (265)
studys 51.2% female
12. Leon-Gonzalez et al. (2021) Spain Cross-sectional and 1,444 older adults were followed between 2012 N/A (2 60)
longitudinal and 2015 from the Seniors-ENRICA cohor
N/A female
13. Lietal. (2018) Japan Cross-sectional and 3,547 older adults from Japan Gerontological N/A (265)
longitudinal Evaluation Study; 56.5% female
14. Ma et al. (2018) China Cross-sectional 3,045 older adults from a large-scale 69.7 (265)
epidemiological survey of mental health status
among older people of Anhui Province of
China; 45% female
15. Marini etal. (2020) USA Longitudinal 86 partnered older adults from independent- 757 (65-85)
living or retirement communities; 52% female
16. Mesas etal. (2021) UsA Cross-sectional and 1,688 older adults from the Retirement and 630 (255)
longitudinal Sleep Trajectories study; 49.6% female
17. Polenick et al. (2021) USA Cross-sectional 705 older adults with at least one chronic 64.6 (50-94)
condition diagnosis for more than 3 months;
N/A female
18. Proulx-Tremblay etal. (2018) Canada Cross-sectional 72 older adults using benzodiazepines (BZD); 695 (60-85)
79.2% female
19. Stafford etal. (2017) UK Cross-sectional and 2,100 older adults from the Medical Research N/A 2 53)
longitudinal Council National Survey of Health and
Development (NSHD); 49.8% female
20. Troxel et al. (2010) UsA Cross-sectional 119 older adults diagnosed with chronic N/A 2 60)
insomnia (68% female) with 40 controls (65%
females)
21. Ullmann etal. (2022) Germany Cross-secti 219 aged primary care patients with two 66.4 (50-85)
longitudinal predefined conditions (HTN and DM ID;
43.4% female
22. Wilcox et al. (2000) USA Cross-sectional 429 older adults with knee pain that affects 71.8 (65-88)
activities of daily living at least 1day of a week;
female 52.4%
23. Xueetal. (2021) China Longitudinal 281 community-dwelling older adults; 69.4% 68.1(60-80)
female
24. Yangetal. (2022) China Cross-sectional 6,552 rural residents in China from the N/A (2 65)
Chinese Longitudinal Healthy Longevity
Survey (CLHLS); 55.7% female
25. Yao etal. (2008) Taiwan Cross-sectional 187 independent-living older adults; 48.7% 72.1(65-75)
female
26. Chichen Zhang, Dong et al. (2022) China Cross-sectional 3,250 community-diwelling older adults; N/A (2 60)

53.38% female

27. Chichen Zhang,

etal. (2022) China

3,250 community-dwelling older adults; N/A (2 60)
53.38% female

28. Dan Zhang, etal. (2022) China Longitudinal 8,456 older adults from the China Longitudinal 69.07 (60-98)
Aging Social Survey (2014-2018); 45.91%
female

29. Zhu etal. (2020) China Cross-sectional 817 nursing home residents in China; 54% N/A (2 60)

female
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Variable

Model 1
Zero of PHQ-9

Model 2
Zero of PHQ-9

Inflate p- Inflate p-
estimate value estimate value
(95% CI) (95% CI)
Livingarrangement
Single household
(=reference)
‘Two-person household 011 -002
(=0.11,034) (~0.33,0.29)
‘Three-person household 021 003
(=0.11,053) (~0.40,0.46)
Four or more person 018 018
household (-0.17,053) (=0.25,0.62)
Year
2018 (=reference)
2020 (COVID-19) -0.07 ~031
(~0.24,0.10) (~0.87,0.24)
Household x Year
Single x COVID-19 006
(~0.59,0.72)
Two-person x 033
COVID-19 (=0.27,0.94)
Three-person x 043
COVID-19 (=029, 1.16)
Gender
Male (=reference)
female ~039 - ~040 e
(-0.58, (~0.58,0.21)
-020)
Age
63-69 (=reference)
70-74 029 B 029 -
(0.07,050) (0.07,051)
75-79 014 014
(~0.14,043) (~0.14,0.43)
80 or more 020 021
(~006,0.47) (<0.06,0.48)
Marital status
Married (=reference)
Not-married 114 0.06
(0:88,147) (-1.09,11.13)
Household income
category
3 (middle=reference)
1 (lowest) -030 * -031 *
(-0.58, (~0.59,-0.03)
-0.02)
Model 1 Model 2
Variable Zero of PHQ-9 Zero of PHQ-9
Inflate p- Inflate P-
estimate value estimate value
(95% ClI) (95% CI)
2(low) -036 - -036 -
(-063, (=0.63,-0.09)
~0.08)
4 (high) 001 001
(-0.31,034) (=032,0.33)
5 (highest) -032 -034
(~0.70,0.06) (=0.73,0.04)
Education
No formal education 1 1
(=reference)
6years 013 013
(=0.11,037) (=0.11,0.38)
7-12years 006 005
(~0.18,032) (~0.19,031)
13years + 035 * 034 *
(0.01,068) (0.01,068)
Employment status
Unemployed
(=reference)
Employed 025 " 025 »
(0.06,0.45) (0.06,0.43)
House ownership
No (=reference)
Yes 002 003
(-018,0.23) (-0.18,0.23)
Subjective stress status
Almost never
(=reference)
Feels alittle ~093 el -093 e
(-1.13,073) (-1.13,-0.73)
Feels stressed -178 el -179 e
(-2.08, (=2.09,-1.49)
~1.48)
Feels very stressed -150 had haud
(~1.96,
-1.03)

p <0.05; *¥p <0.01; *+¥p <0.001.
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Model 1 Model 2

Depression Depression
Variable severity severity
IRR p- IRR p-
(95% Cl)  value (95%Cl) value
Livingarrangement
Single household 1 1
(=reference)
‘Two-person household 085 e 081 e
(0.75,0.90) (075, 0.89)
Three-person 081 e 074 e
household (0.73,0.89) (065,085)
Four or more person 087 * 087 *
household (0.78,0.90) (076, 0.99)
Year
2018 (=reference) 1 1
2020 (COVID-19) 098 091
(093, 1.04) (0.76,1.09)
Household x Year
Single x COVID-19 101
(082,125)
Two-person x 110
COVID-19 (090, 1.34)
Three-person x 122
COVID-19 (0.96,156)
Gender
Male (=reference) 1 1
female 106 * 106 *
(101, 1.13) (101, 1.13)
Age
63-69 (=reference) 1 1
70-74 099 099
(092, 1.06) (0.93,1.06)
7579 108 109
(0.98,1.16) (098,1.18)
80 or more 107 107
(099, 1.17) (087,1.16)
Marital status
Married (=reference) 1 1
Not-married 114 112
(088, 1.47) (069, 1.45)
Household income category
3 (middle = reference) 1 1
1 (lowest) L1 * 111 *
(102,1.22) (1.02,122)
2(low) 096 096
(088, 1.06) (0:87,1.05)
4 (high) 099 098
(078, 1.11) (087, 1.11)
5 (highest) 092 090
(0.80, 1.06) (078, 1.04)
Education
No formal education 1 1
(=reference)
6years 093 093
(0.86,1.00) (086, 1.01)
7-12years 092 * 091 *
(0:84,1.00) (0:84,099)
13years + 065 e 065 e
(057,0.75) (057,0.75)
‘Employment status
Unemployed 1 1
(=reference)
Employed 086 e 086 e
(0.82,092) (081,0.92)
House ownership
No (=reference) 1 1
Yes 087 s 087 e
(0.82,092) (0.82,0.92)
Subjective stress status
Almost never 1 1
(=reference)
Feels alitle L * L1 *
(102,1.20) (1.02,120)
Feels stressed 186 e 186 e
(1.71,2.03) (1.71,2.03)
Feels very stressed 267 . 265 s
(2.40,296) (238,294)

P <0.05 **p <0.001.
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Social Isolatiol
Loneliness
Intervention

1G Cognitive and
language social media

training

Pen pal IG program

‘The Recreation and
Education Network for
Elder Wellness.
(RENEW)

ual interprofessional
Service-learning

approach

ual field opportunity
1G program

Intergenerational
Mentor-Up (IMU)

Cyber-Seniors

Telecolloborative
Service-Learning project
(TSLP)

None

AHeAD (Aging Health
and Development)

Cardinals CARE
(Cardinals, Adopt,
Residents, for
Engagement)

meetings, mealtimes,
one-on-one leisure, and

transportation

Aging is very personal
(AVIP) service-learning

program

Outcomes
evaluated

b, confidence

‘Wellness, student
awareness of social

lation & loneliness

Loneliness, social

engagement

Loneliness, physical

health, mental health

Feelings of social

olation and loneliness

Loneliness, social

connectivity

None

Feelings of social

lation and loneliness

Student attitude,

student interest

None

Social connection,

loneliness, enjoyment

Mood, engagement,
social interaction,

lation, social interest

Scales of
measurement
used

Montreal Cognitive
Assessment, Cognitive
istic Quick Test,
Quick Test of Cognitive

Ling

Speed
5-point-likert scale,

Fisher exact Test, Chi-
squares test, Wilcoxon

signed rank test

UCLA Loneliness Scale
(revised) and pre/post

surveys

‘Telehealth competency
checklist

UCLA 3-item Loneliness
Scale, CDC health related
quality of life healthy days
measure, Thematic
Analysis

eHealth literacy scale
(eHEALS), 5-point likert
scales, Cornwell, and
‘Waite 9-item social
isolation measure scale
Lubben Social Network
Scale-6, UCLA 3-item

loneliness scale

None

Data analysis followed
Creswells constant

comparison strategy

Perceptions of Aging and
Elderly Inventory (PAEI),
Elderly Patient Care
Inventory (EPCI), SPSS.
software/open coding,
and inferential statistical

‘methods

None

single likert-scale
question, Anonymous
surveys and semi-
structured interviews

were used to collect data

Questionnaire for
Assessing the Impact of
the COVID-19 Pandemic
on Older Adults
(QAICPOA), in-house
survey created by the
authors, questionnaire,
lime survey; reflexive

thematic analysis

Type of
study

Pre/post design

Pre/post design

Pre/post design

University

course

Mixed-Methods

Mixed-Methods

Prefpost pilot
study

None

Qualitative Case
Study

Quasi

Experimental

Narrative Case
Study

Mixed methods

Convergent
parallel mixed-

methods

Was detailed
demographic
information
included?

Age

Not available. Authors
noted information not

collected

None

None

Age, gender, race,

location

Age, gender, race

Age

Older Adult Sexual
Orientation, Student

Majors

Race, gender

Student Gender &
Race

Gender

Age, gender,
employment, living

situation
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Factor Mean Mean +SD  F-statistic

p-
value

Male 1.68 1.68+3.25 55.89 -
Female 273 2731405

Age

65-69 223 2.23+3.80 249

70-74 207 2074344

75-79 265 2.654.09

80+ 250 2502408

Number of houschold members

One 3.07 3.07+448 13.51 o
Two. 203 2034342

“Three 199 1.9943.55

Four + 2.06 2.06+3.59

Marital status.

Married 225 2.25£371 8.28 bd
Not married 162 1622773

Education

No formal 270 2.70+4.18 18.82 b
educ:

6years 214 2142344

7-12years 182 1.82£3.16

13years + 1.08 1.08+2.30

Employment status

Employed 187 1874329 1872 s
Unemployed 250 2504398

Household income category

10lowest) 295 2952445 1535 wne
2 (low) 213 2134338

3(middle) 1.81 1.81£3.17

4 (high) 165 165£3.18

5(highest) 152 152281

House ownership

Yes 2.04 2041341 3159 -
No 293 2931452

Year*

2018 (before 232 2.3243.86 050

COVID-19)

2020 (during 222 2224364

COVID-19)

*The average score of PHQ- for each year; **p <0.01; *#p <0.001.
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360)
PubMed
CINAHL Complete
Scopus
Psycinfo
SocINDEX
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Records  removed  before
screening:
Duplicate records removed
(n=51)

Records screened
(n=309)

Records excluded™
(n=253)

Reports sought for retrieval
(n = 56)

Reports not retrieved
(n=5)

Reports assessed for eligibility
(n=51)

Studies included in review
(n=13)

Reports excluded: (N = 38)
Wrong outcomes (n = 10)
Not related to decreased
isolation and loneliness of
older adults (n = 9)
Dissertation (n = 6)

Notin USA (n = 5)
Not  Mentor-Storytelling  or
One-on-One Construct (n =

2)

Not  Socially  Engaging
Intergenerational Intervention
(n=2)

Wrong setting (n = 2)

Adult population (n = 1)
Study conducted before 2010
(n=1)
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Female

Age

63-69

70-74

75-79

80+
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Variables Frequency  Percent

(N)

Male 2,024 5297
Gender

Female 1,797 47.03
Age (Mean/SD) (Range) 67.88(SD 5.67) (60~93)

Unschooled 1,688 4418

Primary 884 213
Education

Junior 756 1979

High School and above 493 1290
Economic status (Mean/SD) 321(5D 1.17)
Social status (Mean/SD) 352(SD 1.11)

No 1,190 3114
Pension

Yes 2631 68.86
Chronic No 1,190 3114
disease Yes 2631 68.86
Social isolation (Mean/SD) (Range) 242(SD 1.02) (0-5)
Loneliness (Mean/SD) (Range) 152(SD 0.86) (1-4)

Subjective health (Mean/SD) (Range) 266 (SD 1.28) (1.5-10)
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Partcipants enrolled in the.
‘Survelance Tracking Survey of
‘SSAPUR(n=12788)

Excluded:
17 had missing data of loneliness of 2017
20 had missing data of CCVD of 2017
3569 had history of CCVD in 2017

9182 participants were enrolied in
the cohort for follow-up.

Excluded
Partcipants lost to ollow-up n 2018
(n=1812) and in 2019 (n=757)

6613 completed data about status of
loneliness and COVD

Excluded:
432 had CCVD in 2018 but not n 2019

6181 participants included in the final
analysis
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Meal Year Live al Live with anot|

Home-delivered meals 2019 526 469
(41.9%) (31.9%)

2021 515 490
(41.8%) (31.9%)

Congregate meals 2019 42 390
(203%) (13.8%)

2021 496 409
(35.3%) (13.1%)

Total 490 440
(35.6%) (23.4%)

UCLA scores range from 3 to 9 with higher numbers indicating higher levels of loneliness. Percent identifying as lonely are in parentheses.
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Meal Year ban Suburb al
Home-delivered meals 2019 507 476 512
(37.0%) (33.8%) (40.2%)
2021 499 517 487
(36.6%) (41.4%) (30.7%)
Congregate meals 2019 405 103 398
(16.0%) (15.1%) (17.2%)
2021 402 499 453
(13.4%) (32.8%) (26.9%)
Total 453 474 463
(25.8%) (30.8%) (28.8%)

UCLA scores range from 3 to 9 with higher numbers indicating higher levels of loneliness. Percent identifying as lonely are in parentheses.
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Meal Yeal 60-64
Home-delivered meals 2019 583
(51.5%)
2021 580
(53.7%)
Congregate meals 2019 472
(35.1%)
2021 527
(42.3%)
Total 540
(45.7%)

65-74 75-84
540 470
(45.5%) (32.2%)
514 478
(37.6%) (33.6%)
397 393
(13.7%) (15.0%)
468 420
(27.4%) (20.3%)
480 440
(31.0%) (25.3%)

UCLA scores range from 3 to 9 with higher numbers indicating higher levels of loneliness. Percent identifying as lonely are in parentheses.

85+

464
(29.4%)

485
(32.2%)

an
(18.2%)
426
(19.8%)
446
(24.9%)
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lome-delivered Congregate meals tal
2019 502 404 453
(37.6%) (19.2%) (28.4%)
2021 503 456 479
(37.1%) (24.8%) (31.0%)
Total 502 430 -
(37.3%) (22.0%)

UCLA scores range from 3 to 9 with higher numbers indicating higher levels of loneliness. Percent identifying as lonely are in parentheses.
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Full sample, N
Week

Intervention group
Intervention group X week
Intervention phase’ - maintenance
COVID-19 experience

Age

Sex-female

Year of education

Race? - African American
Constant

NC,N =74

Week

Intervention group

Intervention group X week
Intervention phase’ - maintenance
COVID-19 experience

Age

Sex-female

Year of education

Race’ - African American
Constant

MCI, N = 80

Week

Intervention group

Intervention group X week

Intervention phase’ -

COVID-19 experience
Age

Sex-female

Year of education

Race’ - African American

Constant

p <005, **p <001, ***p < 0.001. The statistical significance for the constant was not annotated as it does not have interpret
NC, Normal Cognition; MCI, Mild Cogitive impairment; OR, Odds Ratio;

‘Reference group: induction phase.
‘Reference group: non-Hispanic White participants.

OR
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1021%%
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0.729%
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2162
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Standard Error.
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value. Bonferroni Adjusted p value s 0.016.
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Full sample N
Week

Intervention group
Intervention group X week
Intervention phase’ - maintenance
COVID-19 experience
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Sex-female

Year of education
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MCI, N = 80
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Intervention group

Intervention group X week
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Sex-female
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Race’ - African American

Constant

p <005, **p <001, ***p < 0.001. The statistical significance for the constant was not annotated as it does not have interpret
NC, Normal Cognition; MCI, Mild Cogitive impairment; OR, Odds Ratio;

‘Reference group: induction phase.

‘Reference group: non-Hispanic White participants.
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value. Bonferroni Adjusted p value s 0.016.
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Intervention group X week
Intervention phase’ - m
COVID-19 experience
Age

Sex-female

Year of education

Race? - African American
Constant

NC,N =74

Week

Intervention group

Intervention group X week
Intervention phase’ - maintenance
COVID-19 experience

Age

Sex-female

Year of education

Race’ - African American
Constant

MCI, N = 80

Week

Intervention group

Intervention group X week
Intervention phase’ - maintenance
COVID-19 experience

Age

Sex-female

Year of education

Race’ - African American

Constant

B
0.002
~0173
0004
0.234%%
~1.786%%
~0.068*
~0.047
0.141%
~0.010

4933

0.003
~0.067
0.012¢

0.184

—2.071%%
~0076
~0.284

0.050
~0.749

6785

0.001
~0394
0.000
0.270*
—1.499%%%
~0.049
~0.165
0.228%*
0613

3423

SE
0.003
0252
0.003
0.082
0.076
0.028
0277
0,055
0331

0.878

0.005
0315
0.005
0120
0.109
0.041
0.381
0.066
0436

1135

0.005
0374
0.005
0111
0.107
0.038
0.395
0.087
0470

1314

0496

0494

0204

0.004

0.000

0014

0866

0010

0977

0.000

0513

0831

0015

0.126

0.000

0062

0456

0451

0.086

0.000

0885

0292

0.960

0015

0.000

0200

0677

0.008

0192

0.009

p<0.05, **p <01, ***p < 0.001. The satistcal significance for the constant was not annotated as it does not have interpretative value. Bonferroni Adjusted p value is 0.016.

NC, Normal Cognition: MCI, Mild Cognitive Impairment; B, coeffcient; SE, Standard Error.

‘Reference groups induction phase.

‘Reference group: non-Hispanic White participants.
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Control group (N = 86) Intervention group (N = 68)

NC, n = 40 MCI, n = 46 NC,n =34 MCI, n = 34

Mean/N SD/% Mean/N SD/% Mean/N SD/% Mean/N SD/%
Age 7991 365 8241 472 7959 403 8184 499
Sex - female 3 8250% 30 6322% 2 7624% 2 64.71%
Race - African American 7 17.50% 10 21.74% 4 11.76% 6 17.65%
Education years 15.28 216 1485 181 1541 262 1529 252
‘Time spent out-of-home' 676 192 644 207 694 185 661 21
Contacted family - Yes 3 91.89% 39 86.67% 3 31 93.94%
Contacted friends - Yes 31 8378% a 9L11% 2 B 84.85%

‘Time spent out-of-home/week categories 1 = did not go out; 2 = less than 30 min; 3= 30 minto 1 h; 4 = 1-2 h; 5= 2-3 h; 6 more than 5 b,
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Variable Class 1 Class 2

OR OR

Age (Ref: 65-79)

>80 ~0447 0640 0399 ~0.075 0928 0.862
Gender (Ref: male)

Female 0,686 1986 0230 ~0.021 0.980 0962
Place of residence (Ref: rural)

Urban (city/town) 0.308 1360 0.480 0.363 1437 0324
Coresidence (Ref: nursing home)

‘With household member(s) ~0992 0371 0.19 ~0.670 0512 0.270

Alone ~0375 0.687 0641 ~0.951 0.386 0.148
Marital status (Ref: currently married)

Divorced/widowed/single 0736 2087 0.186 0731 2078 0092
Educational level (Ref: junior high and above)

Tliterate 0,653 1922 0325 0633 1883 0229

Primary school ~0.102 0903 0873 0.285 1330 0551
Self-rated health (Ref: excellent/good)

Poor/very poor 1481 4397 0016 ~0542 0.581 0319

Average 1254 3503 0.009 0.142 1152 0703
ADL limitations (Ref: no)

Yes 0622 1863 0304 ~0011 0.989 0984
IADL limitations (Ref: no)

Yes 0502 1652 0350 0842 2321 0043
Currently smoked (Ref: no)

Yes 0519 1681 0382 —0.232 0793 0.634
Currently drank alcohol (Ref: no)

Yes 1313 3716 0043 0310 1364 0579
Exercised regularly (Ref: no)

Yes ~0823 0439 0.066 —0.235 0791 0.508

Participated in outdoor activities (Ref: no)

Yes —0.086 0918 0.854 =0.111 0.895 0.786
Participated in social actvities (Ref: no)
Yes —1.380 0252 0.038 —0.143 0.867 0749

Self-rated financial status (Ref: very richirich)
Poor/very poor 3474 32255 <0001 1917 6.803 0.008
Average 1.294 3.648 0.075 0417 1518 0328
Psychological consulting services in community (Ref: no)

Yes. ~0343 0710 0.590 0.053 1054 0.909

“Class 3" was used as the reference group.
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Study period

Timepoint: Screening Baseline 3-months  6-m

Enrolment
Screening X

Informed consent X

Intervention

Connect Local intervention D ———

Usual care (no intervention) - >

Assessments
Single-item measure of loneliness (69)
UCLA - 153 (58).

Lubben Social Network Scale (LSNS-6) (70).

I
”
«
“
“

5 item Geriatric Depression Scale (GDS 5) (61).
Demographic information

UCLA-LS4 (71).

ERES

Lubben Social Network Scale (LSNS-18) (59)

Mini-Social Phobia Inventory (Mini-SPIN) (60).

Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) (63);

EQ-5D-5L (62);

MMM R s s M
PR R

Community service impact survey

PR
PR R NN

Resource use questionnaire X

Perceptions (acceptability), use and satisfaction with program

=
B

Process data

RN

Perspectives of staff in General practice and other referral agencies
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Class 1 Class 2 Class 3 2/H P
Age 9533 0.009
65-79 35 (31.0%) 48 (30.0%) 38 (49.4%)
2380 78 (69.0%) 112(70.0%) 39 (50.6%)
Gender 6771 0034
Male 36 (31.9%) 63 (39.4%) 39 (50.6%)
Female 77 (68.1%) 97 (60.6%) 38 (49.4%)
Place of residence 4668 0.097
Urban (city/town) 54(47.8%) 97 (60.6%) 45 (58.4%)
Rural 59(522%) 63 (39.4%) 32 (41.6%)
Coresidence 11942 0018
With household member(s) 50 (45.0%) 90 (56.6%) 46 (59.7%)
Alone 50 (45.0%) 43 (27.0%) 24(31.2%)
Nursing home 11(9.9%) 26 (16.4%) 7(9.1%)
Marital status 5493 0.064
Currently married 21 (19.1%) 33 (21.0%) 25 (329%)
Divorced/widowed/single 89 (80.9%) 124 (79.0%) 51(67.1%)
Educational level 16,101 <0001
Tliterate 58 (64.4%) 74 (52.5%) 23 (324%)
Primary school 21(233%) 39 (27.7%) 28(39.4%)
Junior high and above 11(12.2%) 28 (19.9%) 20 (28.2%)
Self-rated health 42847 <0001
Excellent/good 21 (18.6%) 76 (47.5%) 38 (49.4%)
Average 46 (40.7%) 64 (40.0%) 29 (37.7%)
Poor/very poor 46 (40.7%) 20 (12.5%) 10 (13.0%)
ADLlimitations 5503 0.064
Yes. 25(22.1%) 28(17.5%) 7(9.1%),
No 88 (77.9%) 132 (82.5%) 70 (90.9%)
IADL limitations 23233 <0001
Yes. 86 (76.1%) 120 (75.0%) 36 (46.8%)
No 27 (23.9%) 40 (25.0%) 41(53.2%)
Currently smoked 3498 0174
Yes. 21 (18.8%) 28 (17.8%) 21 (28.0%)
No 91 (81.3%) 129 (82.2%) 54 (72.0%)
Currently drank alcohol 1121 0571
Yes. 15 (13.4%) 17 (10.8%) 12(15.6%)
No 97 (86.6%) 140 (89.2%) 65 (84.4%)
Exercised regularly 12341 0.002
Yes 29(26.1%) 59 (37.3%) 39 (51.3%)
No 82(73.9%) 99 (62.7%) 37 (48.7%)
Participated in outdoor activities 5635 0.060
Yes 63 (55.8%) 100 (62.5%) 56 (72.7%)
No 50 (44.2%) 60 (37.5%) 21(27.3%)
Participated in social activities 1725 0.003
Yes 7(63%) 32 (20.0%) 17(22.1%)
No 104 (93.7%) 128 (80.0%) 60 (77.9%)
Self-rated financial status 41026 <0001
Very rich frich 7(64%) 27 (17.4%) 21(28.0%)
Average 56 (50.9%) 99 (63.9%) 49 (65.3%)
Poorfvery poor 47 (42.7%) 29 (18.7%) 5(6.7%)
Psychological consulting services in 2781 0249
community
Yes. 13 (12.3%) 31(19.6%) 15 (19.7%)
No 93 (87.7%) 127 (80.4%) 61(80.3%)
SWB score 255316 <0001
Median (Q1,Q3) 17.0 (140,19.0) 230/(21.0,25.0) 260/(25.0,29.0)

Range 7-21 18-28 22-30
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Evaluation component

Definition

Indicators

Methods and tools

Individual level

Impacting individuals directly

Community level

Impacting broader community

Health system level
Impacting at the health service level,
including hospitalisations, GP visits

and other health service visits.

Older person participants:

Loneliness

Social isolation

Social anxiety
Depressive symptoms

Wellbeing and quality of life

Goals attained"
Perceptions of program*
Service providers:
Perceptions of program
Volunteers:

Wellbeing and quality of life

Perceptions of program

Older person participants:
Access to activities/services

Number and types of services offered to participants
Community service providers:

Impact of program on community services

Community service provider

Satisfaction with program
Older person participants:

ED presentations;
Hospitalisations;

Hospital length of stay
Number of GP consultations

Number of GP care plan reviews
Health Service providers:

Perspectives of saff in general practice and other referral
agencies

Health provider satisfaction

“Data not being collected from community members in comparator group.

Single-item measure of loneliness: How ofien do you fecl lonely?,
responses: ofien or always, some of the time, occasionally, hardly ever

or never (often or always, some of the time indicating loncliness)
UCLA-4(57)
UCLA-3 (score of 26 indicates at risk of loneliness) (55)

Lubben-6 (score < 12 indicates a risk for social isolation) and ~ 18
(9%

Mini-SPIN (Social Phobia Inventory, SPIN) (60);
GDS-5 (score of >2 is indicative of depression) (61);

Physical wellbeing (and QoL): EQ-5D-5L (62);
Mental wellbeing: Warwick-Edinburgh Mental Wellbeing Scale
(WEMWBS) (63);

Goal Attainment (64)".

Interviews on perceptions of the program".

Interviews/focus groups on perceptions of the program.

Physical wellbeing (and QoL): EQ-5D-5L (62);
Mental wellbeing: Warwick-Edinburgh Mental Wellbeing Scale
(WEMWBS) (63);

Interviews/focus groups on
perceptions of the program.

Resource use questionnaire [adapted from Fletcher et al. (55)]

Community service impact survey [adapted from NHS (56)]

Interview/focus group with community service providers

Resource use questionnaire [adapted from Fletcher et al. (65)]

Interviews/focus groups
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Model 4 (all) Model 6 (women)

Exp(B) B Exp(B)
Gender (male/female) 0155 0856 - - - -
Age —0.004 0.996 0.005 1.005 —0.011 0.989
Education 0.030 1.030 0.019 1.020 0.056 1.058
Living alone (yes/no) ~0.701% 0496 —Lo13* 0363 0524
Income 0.000% 1000 0.000 1000 0000 1000
Marital status'
Registered partnership -1242 0289 ~2056 0000 0598 1819
Married not cohabiting 0.795 2215 0711 2035 0503 1.654
Never married 0.260 1.298 0.085 1.089 0.365 1.440
Divorced 0.042 1.043 —0.334 0716 0.308 1.360
‘Widowed 0314 1.368 0323 1381 0412 1.509
Employment status®
(Self) Employed -0.122 0.885 =0.012 0.988 —0.284 0.752
‘Unemployed —0.919* 0399 -1.745* 0.175 0.192 1212
Permanently sick —0.278 0.757 —0.147 0.863 0227 1.254
Homemaker 0323 1.382 = = 0351 1421
Other —0.087 0917 0.798 2221 —0.407 0.665
ADL 0.030 1.030 =0.159 0.853 0272 1313
IADL 0.102 1.108 0.422 1524 —0.138 0.871
Chronic diseases 0.064 1.066 0.001 1.001 0.152 1164
Mobility limitations ~0043 0957 ~0035 0966 ~0053 949
EURO-D 0336 1399 0336 1399 0337+ 1400
Social participation —0.098* 0.906 ~0.068 0.056 —0.205% 0815
Personality traits
Extraversion —0.189* 0828 —0.087 0917 —0.371* 0.690
Agreeableness 0.001 1.001 ~0.261 0771 0275 1317
Conscientiousness —=0.033 0.968 0.040 1.041 —0.124 0.883
Neuroticism 0.130 1139 0.093 1.097 0.187 1.206
Openness —0.008 0992 =0.117 0.889 0.166 1.180

‘Reference category: married and living with spouse. ‘Reference category: retired. ADL, Activities of daily living; IADL, Instrumental activites of dail
scale. Significance level: *p < 0.050. Statisticall significant values at the p < 0.050 are in bold.

; EURO-D, Depressive symptoms
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Classes

4
5

AIC
4328934
4057.463
3982507
4162.865

3965.944

BIC
4375.229
4153911
4129.108
4162.865

4212851

aBIC
4337161
4074.602
4008559
4001075

4009.821

Entropy

/

0732

0.756

0.787

0.796

MR

1
00000
00184
1

1

BLRT

1

0.0000

0.0000

0.0000

03333

AIC, Akaike information criteria; BIC, Bayesian information criteria; aBIC, Sample-size adjusted BIC; LMR, p value for the Lo-Mendell-Rubin; and BLRT, p value for the bootstrapped

likelihood ratio tests.
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Participant group
owLA
Older women living alone

Advocacy and social service

representatives

POWER

Older women living alone

Peer support volunteers

Health and social service

representatives

Connect Local

Older community members

Social activity/service

representatives

Health service representatives.

Descriptors of particip:

N=13.100% women, average age 72 (+8.7) years, 10 (77%) Australian born.

N=11.10 (91%) women. Representatives from: aged care and community provider (
social care provider (n=1), tertiary care provider (-

primary healthare network representative (1= 1), community health service provider (1=1)

N=5.100% women. Average age 76.2years, 2 (40%) Australian born.

), city council representative (s

N=7.100% women, average age 72.1(+8) years, 100% born in Australia.

N=11. Members from: local government area (n=5), Aged care and disabi
Tocal health service (n=1), local tertiary hospital (1= 1), university representative (n=1),

community health service (n=1), age and community care provider (i

N=6.4 (67%) women. Average age 69 years, 3 Australian born, 2 with disabilities and all with

at least one chronic health condition.

N=8.6(75%)

omen. Members fro

cal government e

).

), elder education

organisation (n=1), professional retiree group (=3), community support (=1),

neighbourhood house (n=1), meals on wheels (1= 1), police community register (n=1).

N=11.9 (82%) women. Members from General Practice (n=2), Tertiary Health (n=2),

Community Health (n=2), Pharmacy (= 1), State Ambulance Service (1=2) and community

ambulance service (n=2)

Engagemel

‘Three in person sessi

Three in person sessions.

Four in person sessions - one com

with volunteers.

Three in person sessions - one combined

with older women living alone.

One in person session.

1 online, 2 hybrid 3 in person sessions.

3 in person sessions

1 online and 2 in person sessions
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Model 1 (all) Model 2 (men) Model 3 (women)

Exp(B) Exp(B) B Exp(B)
Gender (male/female) —0.524% 0592 - - - -
Age 0.001 1.001 —0.001 0.999 0.003 1.003
Education —0.042% 0959 —0.039* 0.962 —0.043% 0.957
Living alone (yes/no) —0.688" 0.502 —0.776* 0.460 —0.600* 0.549
Income 0.000 1.000 0.000 1.000 0.000 1.000

Marital status'

Registered partnership 0,006 1.006 ~0.019 0.981 0,042 1043
Married not cohabiti 0.162 1175 0439 1551 ~0474 0.622
Never married 0.796* 2217 0.826* 2284 0.691* 1.995
Divorced 0.432% 1540 0.221 1247 059" 1815
Widowed 0.441% 1554 0.556* 1744 0373+ 1453
Employment status’
(Self) Employed ~0455* 0635 —0.413% 0.662 —0.534% 0.587
Unemployed ~0.180 0835 ~0.121 0.886 ~0.302 0.739
Permanently sick ~0.145 0.865 0.001 1001 ~0.294 0.745
‘Homemaker ~0.181 0834 -178 0.000 -0.221 0,802
Other 0.160 1174 0.169 1184 0.146 1158
ADL 0.108 1114 0.144 1155 0.086 1.090
IADL ~0077 0926 ~0.052 0950 ~0.090 0914
Chronic diseases —0.118% 0889 —0.127% 0.880 ~0.107% 0.898
Mobility limitations ~0032 0.969 ~0.055 0.946 ~0.024 0976
EURO-D 0.052* 1053 0035 1035 0.061* 1063
Social participation —0.124% 0884 —0.084% 0919 —0.177% 0838
Personality traits
Extraversion —0.135% 0874 ~0.047 0954 —0.224% 0.800
Agreeableness ~0.055 0946 0.007 1.007 ~0.110 0,896
Conscientiousness ~0057 0945 —0.124% 0.884 0.007 1.007
Neuroticism ~0042 0959 0.022 1022 ~0.097 0.907
Openness ~0.001 0999 0.012 1012 ~0.012 0.988

‘Reference category: married and living with spouse; Reference category: retired. ADL, Activites of daily living; IADL, Instrumental activities of daily living EURO-D, Depressive symptoms
scale. Significance level: *p < 0.050. Statstically significant values at the p < 0.050 are in bold.
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Female (n=212)

Total sample

(n=350)

Age
65-79
>80
Place of residence
Urban (city/town)
Rural
Coresidence
‘With household member(s)
Alone
Nursing home

Marital status

Currently ma

Divorced/widowed/single
Educational level

Tlliterate

Primary school

Junior high and above
Self-rated health

Excellent/good

Average

Poor/very poor
ADLlis

Yes
No

IADL limitations
Yes
No

Currently smoked
Yes
No

Currently drank alcohol
Yes
No

Exercised regularly
Yes
No

Participated in outdoor a

Yes
No

Participated in social activities
Yes
No

Self-rated financial status
Very rich/rich
Average
Poor/very poor

Psychological consulting

services in community
Yes
No

SWB score
Median (Q1,Q3)

Range

62 (44.9%)

76 (55.1%)

75 (54.3%)

63 (45.7%)

74 (54.0%)
47 (34.3%)
16 (11.7%)

47 (34.8%)
88 (65.2%)

26 (22.2%)
52 (44.4%)
39 (33.3%)

53 (38.4%)
58 (420%)

27 (19.6%)

16 (11.6%)

122 (88.4%)

71 (51.4%)

67 (48.6%)

61 (44.9%)

75 (55.1%)

37 (27.4%)
98 (72.6%)

59 (43.1%)

78 (56.9%)

88 (63.8%)

50 (36.2%)

20 (14.6%)

117 (85.4%)

25 (18.8%)
79 (59.4%)

29 (21.8%)

19 (14.2%)

115 (85.8%)

23.0(19.25)

8-30

59 (27.8%)
153.(722%)

121 (57.1%)

91 (42.9%)

112(53.3%)
70 (33.3%)
28(13.3%)

2 (15.4%)
176 (84.6%)

129.(69.7%)
36 (19.5%)

20 (10.8%)

82(38.7%)
81(38.2%)

49 (23.1%)

44.(20.8%)

168 (79.2%)

171 (80.7%)

41(193%)

9(43%)

199 (95.7%)

7(33%)

204 (96.7%)

68 (32.7%)

140 (67.3%)

131 (61.8%)

81(38.2%)

36 (17.1%)

175 (82.9%)

30 (14.5%)
125 (60.4%)

52(25.1%)

40 (19.4%)

166 (80.6%)

21.5(18.25,25)

7-30

121 (34.6%)

229 (65.4%)

196 (56.0%)

154 (44.0%)

186 (53.6%)
117 (33.7%)

44(12.7%)

79 (23.0%)
264 (77.0%)

155 (51.3%)
88(29.1%)
59(19.5%)

135 (38.6%)
139 (39.7%)

76 (21.7%)

60 (17.1%)

290 (82.9%)

242 (69.1%)

108 (30.9%)

70(20.3%)

274 (79.7%)

44(12.7%)
302 (87.3%)

127 (36.8%)
218 (63.2%)

219 (62.6%)

131 (37.4%)

55 (16.1%)

292 (83.9%)

55 (16.2%)
204 (60.0%)

81(23.8%)

59 (17.4%)

281 (82.6%)

220(19,25)

7-30

10.802

0252

0209

17.435

7.892

0333

4938

33.430

83.326

43,043

3821

0.139

0373

1007

1553

2104

0.001

0615

0.901

<0.001

<0001

0739

0.026

<0.001

<0.001

<0.001

0.051

0.709

0.541

0.281

0213

0.035





OPS/images/fpubh-12-1342562/fpubh-12-1342562-g003.jpg
ing and consolidation

1. Identify
and screen

2.Plan

3. Support

Review and follow up
‘Community Connector

review at regular intervals - 4. Review
aim for 3 month engagement

Eligibility Criteria
* Live in target LGA
+ 265 years years of age

+ 21 chronic health condition
At risk or experiencing loneliness,
social isolation and/or depressive
symptoms

Coordination and Support
Community Connector working with
older person and community to
implement social referrals,
addressing barriers to access — may
include engaging community
volunteers
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Age 64.81(8.86) 65.12(8.6) 64.58(9.00)

Education (Years) 11.04 (4.41) 11.49 (4.50) 10.70 (4.30)
Income' (Household) 391 (6:88) 4.16(6.9) 3.72(6.48)
Health

ADL 0.12(0.53) 0.11,(0.49) 0.13 (0.56)
IADL 0.21(0.73) 0.14 (0.61) 0.26 (0.81)
Chronic diseases 161 (1.48) 152(142) 168 (1.53)
Mobility limitations 132(1.99) 0.93(1.65) 161, (217)
EURO-D 228(2.16) 177 (1.85) 266 (2.29)
R-UCLA 381(1.28) 3.6 (1.14) 3.92(1.37)
SoPA (index) 1.63 (2.29) 1.73(2.35) 1.55 (2.24)
Network size 2.62(159) 238(1.52) 279 (161)

Personality traits

Extraversion 347 (092) 345 (091) 348(0.92)
Agreeableness 3.71(0.80) 3.66 (0.81) 3.74(0.79)
Conscientiousness. 4.14(0.77) 4.10(0.79) 4.17 (0.76)
Neuroticism 265 (1.00) 249 (096) 276 (1.02)
Openness 3.28(0.95) 3.24(094) 330 (0.96)
Job status. (%) (%) (%)
Retired 546 602 505
(Self) Employed 289 323 263
Unemployed 32 35 30
Permanently sick 26 27 26
Homemaker 91 02 158
Other 15 L1 18
Marital status %) (%) %)
Married 702 778 645
Partnership 13 15 12
Married not cohabiti 13 13 12
Never married 55 63 48
Divorced 90 77 99
Widowed 128 53 184
Living alone 205 143 251
ESR 25 30 21
ESR not lonely 538 583 a0
Neither ESR nor lonely 605 65 s

‘Annual income in 10,000 euros. *The percentages refer o the sample of older persons in ESR. *The percentages refer to the sample of older persons outside ESR. M, Mean; SD, Standard
deviation; ADL, Activiies of daily lving; IADL, Instrumental activiies of daily iving; EURO-D, Depressive symptoms; R-UCLA, loneliness scale; SoPA, social participation; ESR, scoring zero
in network size.
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Number
of events
N (%)
Social support
Strong 187 25 (13.4%)
Moderate 270 42(15.6%)
Poor 131 31(23.7%)

Reference
119 (070~
204)
201 (112~
3.60)

Adjusted
model

OR (95%
Cl)

Reference
116 (0.6~
2.06)
207 (1.08-
3.95)

The model is adjusted for age, gender, partner status, body mass index (BMI), Comparative
Analysis of Social Mobility in Industrial Nations (CASMIN), self-rated health (SRH),

polypharmacy, Charlson Comorbidity Index (CCI)
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Frailty transition categories

Stable non-

frail NELCRET Improvement Worsening

Number of events N (%)

Social support

Strong 268 162 (60.4%) 34 (12.7%) 13 (4.9%) 25(9.3%) 34(12.7%)
Moderate 419 228 (544%) 67 (16.0%) 38 (9.1%) 42(10.0%) 44(10.5%)
Poor 220 100 (45.5%) 42(19.1%) 15 (6:8%) 31(14.1%) 32(145%)

Crude model RRR (95% CI)

Social support
Moderate Reference 137 (0:85-2.22) 118 (0.75-1.85) 113 (0.74-173) 090 (054-150)
Poor. Reference 1.67 (0.98-2.86) 0.84 (0.48-1.48) 1.09 (0.66-1.80) 1.28(0.73-2.24)
Adjusted model RRR (95% CI)

Social support
Moderate Reference 1.06 (0.61-1.84) 111 (0.70-1.77) 1.05 (0.68-1.63) 0.82(0.46-1.46)
Poor Reference 1.24 (0.66-2.35) 0.76 (0.42-1.37) 0.98 (0.58-1.66) 1.28 (0.67-2.45)

The percentages in the descriptive part of the table are row percentages.
The model is adjusted for age, gender, partner status, body mass index (BMI), Comparative Analysis of Social Mobiliy in Industrial Nations (CASMIN), slf-rated health (SRH),
polypharmacy, Charlson Comorbidity Index (CCI).
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Variables Social isolation using Lubben social network scale Loneliness using the UCLA Loneliness scale

Crude OR(CI)  p-value Adjusted OR(CI) p-value Crude OR (CI) p-value  Adjusted OR (CI)  p- value

Age (280 years vs. <80years) 045 (0.13-155) 0.21 119(0.38-3.76) 076

Gender (male vs. female) 2,08 (079-5.47) 0.14 136 (0.51-3.60) 054

Race (non-Hispanic white vs. minority) 217 (0.22-20.00) 0.50 056 (0.07-4.17) 0.57

Annual income (£524,000 vs. >$24,000) 109 (0.42-2.84) 0.86 134(0.49-3.61) 057

Education (high school graduate or less vs. some college/ 109 (0.42-2.84) 0.86 1.04(0.39-2.76) 094

college degree)

Marital status (not married vs. maried or lves with partner) 0.69 (0.13-3.64) 0.66 117 (0.20-6.78) 086

Length of residence (<5 years vs. 25 years) 207 (074-5.75) 0.16 335 (1.04-1081) 0,047 0.68(0.23-201) 048

Lives alone (yes vs. n0) 1.86(0.34-10.21) 0.48 075 (0.16-3.60) 072

Resource-related barriers to aging-in-place (yes vs. no) 395 (143-1091) 001 656 (2.00-21.57) 00025+ 4.18 (1.52-11.54) 0.006

Frailty (yes vs. no) 243 (097-6.07) 0.06 282(1.11-7.18) 003 2,69 (0.88-8.17) 0.08%
Boredom (yes vs. no) 193 (0.79-471) 015 378(146-9.77) 0.006 4,06 (1.63-12.11) 001%+%
Leisure time activities (low vs. high) 200(0.81-493) 013 189(0.76-4.72) 017

Wants more friends (yes vs. no) 149 (0.61-3.63) 0.39 252(0.97-6.53) 0.06

‘Wants to participate in more activities (yes vs. no) 155 (0.64-3.77) 0.33 0.69(0.28-1.711) 043

Livable community (low vs. high) 252(080-7.92) o1 470(1.42-15.52) 001 335 (0.81-1387) 0.09%
Knowledge about community services (low vs. high) 3.09(1.22-7.849) 0.02 590 (2.06-1691) 0.001 4.61(142-15.02) 00175
Interest in intergenerational activities (yes vs. no) 039 (0.14-1.13) 0.08 0.19 (0.05-0.69) 001555 193 (0.72-5.16) 019

OR, Odds Ratio; CI, 95% Confidence Interval; *Statistical significance at the 0.10 level; **Statistical significance at the 0.05 level; ***Statistical significance at the 0.01 level
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Age
>80years
<80years
Gender
Female
Male
Race/Ethnicity
Non-Hispanic Whites
Minorities
Annual income
<524,000
>$24,000
Education
High school graduate or less
Some college or college degree
Marital status.
Not married (single, widowed, divorced)
Married or lives with partner
Length of residence
<Syears
>Syears
Lives alone
Yes

No

Resource-related barriers to aging-in-place

Yes
No
Frailty
Yes
No
Boredom
Yes
No
Leisure time activities
Low
High
Wants more friends
Yes
No
Wants to participate in more activities
Yes
No
Livable community
Low
High
Knowledge about community services
Low
High
Interest in intergenerational activities
Yes

No

Isolated n (%)

34(415)

4(11.8)
(88.2)

21(61.8)
3(38.2)

33(97.1)

129

4 (70.6)

10 (29.4)

24(70.6)

10 (29.4)

3191.2)

3(8.8)

11(32.4)

3 (67.6)

32(94.1)

2(59)

15 (44.1)

19(55.9)

17(50.0)

17 (50.0)

19(55.9)

15 (44.1)

17 (50.0)

17 (50.0)

21(61.8)

13 (38.2)

20 (58.8)

14(41.2)

9(265)
5 (73.5)

24(70.6)

10 (29.4)

6(17.6)

8 (82.4)

Not isolated n (%)
48(58.5)

11(229)
37(77.1)

37(77.1)

11(229)

45 (93.8)

3(62)

33 (68.8)

15(31.2)

33(68.8)
15(31.2)

45(93.8)

3(62)

9(18.8)

39(81.2)

43 (89.6)

5(10.4)

8(167)

40(83.3)

14(292)
34(70.8)

19(39.6)
29(60.4)

16(33.3)

32(66.7)

25(52.1)

23(479)

23(479)

25 (52.1)

6(125)
42(87.5)

21(43.8)

27(56.2)

17 (35.4)

31(64.6)

ely n (%)
30(36.6)

6(20.0)
24/(80.0)

20(66.7)
10(33.3)

28(933)
2(67)

22(733)
8(267)

21(70.0)

9(30.0)

28(933)

2(67)

6(20.0)

24(80.0)

27(90.0)

3(10.0)

14 (46.7)

16(53.3)

16(53.3)

14 (46.7)

20(66.7)
10(33.3)

15 (50.0)

15 (50.0)

21(70.0)

9(30.0)

14(46.7)

16(53.3)

10(33.3)
20(66.7)

24(80.0)

6(20.0)

11(36.7)

19(63.3)

Not lonely n (%)

52(63.4)

9(17.3)
43 (82.7)

38(73.1)

14(26.9)

50 (96.2)

2(38)

35 (67.3)

17 (32.7)

36 (69.2)
16 (30.8)

48 (923)

4(7.7)

14/(269)

38(73.1)

48 (92.3)

4(7.7)

9017.3)

43(827)

15 (28.8)

37(71.2)

18 (34.6)

34(65.4)

18 (34.6)

34(65.4)

25(48.1)

27 (51.9)

29(55.8)

23 (442)

5(96)
47 (90.4)

21(40.4)

31(59.6)

12(23.1)

40 (76.9)
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95%Cl Mediation (%)

Direct effect Direct path 08421 02034 0.4434 12408 8928
“Total indirect effect 0.1011 0.0423 0.0176 0.1882 1072
Indirect effect Path 1 —0.0274 00117 —0.0533 =0.0079 291

Path 2 0.1285 0.0416 0.0474 02121 13.62
Total effect 0.9432 0.2068 0.5378 1.3486

LLCI and ULCI represent the lower imit and upper limit of the confidence interval, respectively. Path 1:lving alone — social activity ~ depressive symptoms. Path 2:living alone — adult
children's relationship satisfaction — depressive symptoms.
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95%Cl Mediation (%)

Direct effect Direct path 08421 02034 0.4434 12408 898
“Total indirect effect 0.1011 0.0422 0.0182 0.1845 1072
Indirect effect Path 1 —0.0274 00115 =0.0527 —0.0084 291
Path 2 0.1278 0.0405 0.0492 0.2082 1355
Path 3 00007 00017 00026 0.0042 007
“Total effect 0.9432 0.2068 0.5378 1.3486

LLCI and ULCI represent the lower imit and upper limit of the confidence interval, respectively. Path 1: lving alone ~ social activity — depressive symptoms. Path 2:livingalone — adult
children’ relationship satisfaction — depressive symptoms. Path 3: living alone — social activity — adult childrens relationship satisfaction — depressive symptoms.
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Variable

Depressive symptoms

B

Living alone 015 4567

Social activity

Adult children's

relationship satisfaction

R 0274

F 251444

Social activity

0.062

43.726

3315w

Adult children’s
relationship satisfaction

i
_3.3p8k

-043

0032

19.909

Depressive symptoms

B
0.13

~004

-0.16

0300

238,166

414

333

—15.48%%*

All models were tested controlling for gender, age, residence, education level, marital satus, family economic position, self-rated health status, chronic illnesses, and ADL variables;

+4p<0.001.
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Matching method
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Nearest neighbor matching 10.548
Radius matching 10.543
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+4p<0.001.
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Variable Mean

Treated Control

Age U 69731 68671 161 546 0.000
658

M 69.731 70,093 -55 -131 0.190

Residence u 0.663 0597 137 435 0,000
662

M 0.663 0641 16 118 0.237

Educational level v 1910 1983 -67 -217 0.030
326

M 1910 1861 45 117 0243

Marital status u 0.405 0925 —1321 -5242 0.000
1000

M 0.405 0405 00 0.00 1.000

Family economic u 9.429 9412 18 062 0534
. 209

position M 9.429 9.443 -4 -036 0717

Self-reported health U 2995 2979 17 053 0593
68

stani M 2995 2980 15 038 0703

Chronic illnesses u 0.882 0.860 66 207 0038
788

M 0.882 0877 14 036 0715

ADL U 0562 0.487 67 221 0.027
374

M 0.562 0610 -42 -1.00 0319

The mismatched subsample is denoted by “Usthe matched subsample i denoted by “M’; % bias denotes mean standardized difference in percentage; the balancing test results here are from
Kernel matching of the whole sample.
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Living alone

Control variables

Constant

Observations
AdjR
#%p.<0.001, *p<0.05.

Age Residence
The The Urban Rural
younger older
16987+ 0953% L4 L512Re
(0.198) 0.378) (0.280) (0222)
Yes
173035 17.305MF 153825 Is014R
0.907) (1.769) (1.296) (1.070)
5458 1,230 2611 4077
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Variable Model (1) Model (Il)  Model (Il)

Living alone 17457+ 0.940%+% 0.842%%%
(0.201) (0.207) (0.203)
Gender —1a22ee —1536%++
0.146) (0.144)
Age ~0.035+* ~0032%
©012) (0.011)
Residence 14907+ 1462+
0.150) (0.148)
Educational level ~0680%+ —0.681%%*
0.071) (0.070)
Marital status —0940%* —0.976++%
(0.225) (0.221)
Family economic e ~0.020
position
(0.082) (0.081)
Self-reported health o —La01HEE
status
©.074) (0.073)
Chronic illnesses 0564+ 0.601%%
0207) (0.203)
ADL 13585+ 130344
(0.067) (0.066)
Social activity ~0.120%%%
(0.036)
Adult children's —1426%+%
relationship
satisfaction
(0.092)
Constant 880340+ 17.2864* 21795+
(0.088) (0954) (1.261)
N 6,688 6,688 6,688
R 0011 0274 0300
AR 0011 0272 0.299

#4549 <0.001, **p<0.0L.
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Variable

Overall (n = 6,688)

Living alone

,284)

Not living alol
,404)

Depressive symptoms
Social activity
Adult children' relationship satisfaction
Totally disgruntled
Not quite gratified
Somewhat gratified
Fairly gratified
Extremely gratified
Gender
Male
Female
Age
Residence
Rural
Urban
Educational level
“The lowest level of education
Elementary education
Intermediate education
High education and above
Marital status

Married

Else

economic position
Self-reported health status
Very terrible
Terrible
Fair
Well
Excellent
Chronic illnesses
Yes
No

ADL

91426518

135£1.909

106(1.6)
260(3.9)
2782(41.6)
3,139(46.9)

401(6.0)

3,408(51.0)
3,280(49.0)

68.87£6.265

4,077(61.0)

2,611(39.0)

3,151(47.1)
1441(21.5)
1,247018.6)

849(12.7)

5,520(82.5)
1,168(17.5)

9420876

485(7.3)
1,339(20.0)

3,377(50.5)
787(11.8)

700(10.5)

5,777(86.4)
911(13.6)

050£1.099

1055+6.962

15122017

3527)
69(5.4)
523(40.7)
580(45.2)

77(6.0)

569(44.3)
715(55.7)

69.73£7.033

851(66.3)
433(33.7)

651(50.7)
257(20.0)
216(16.8)

160(12.5)

520(40.5)
764(59.5)

9.43:£0.998

100(7.8)
242(18.8)
636(49.5)
176(13.7)

130(10.1)

1,132(882)
152(11.8)

0561159

88046363

131%1.880

7101.3)
191(35)
2,259(41.8)
2,559(47.4)

324(6.0)

2839(52.5)
2,565(47.5)

68.67£6.052

3,226(59.7)
2,178(403)

2,500(46.3)
1,184(21.9)
1,031(19.1)

689(12.7)

5,000092.5)
404(7.5)

9.41£0.845

385(7.1)
1,097(203)
2741(50.7)

611(11.3)

570(10.5)

4,645(86.0)
759(14.0)

0491083

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0449

<0.001

0771

<0.001

0.001

Depressive symptoms, social activity age, family economic position, and ADL are continuous variables, so their results are expressed as mean  standard deviation; adult children’ relationship

satisfaction, gender, residence, educational level, marital status, self-reported health status, and chronic illnesses are categorical variables, so their results are expressed as [1(%)}; -tests and chi-

square tests were, respectively, used to calculate the p-values for the continuous variables and categorical variables.
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ADL

Continuous variable

1=yes,0=no
Continuous variable

1= totally disgruntled, 2=not quite gratified,
3= somewhat gratified, 4=

irly gratified,
5= extremely gratified

1=male, 0=female
Continuous variable (age in 2020)
1=rural, 0=urban
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education, 3= intermediate education, 4= high

education and above
1=married, 0 =else

Continuous variable (Ln(per capita household

consumption+1))

ible, 3= fair, 4= well,

1=very terrible, 2=

5=excellent
1=yes,0=no

Continuous variable
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Factors New-onset cardiac-cerebral vascular

disease
p-value VIF

Cumulative burden 0.041 0.005 1343
Age —0.014 0317 1216
Sex —0.039 0.005 1.200
Education level 0.016 0.298 1511
Marriage -0.033 0.043 1.607
Living alone 0.025 0.099 1474
Exercise —0.002 0.905 1.254
Health status 0.045 0.006 1678
Require care 0012 0365 1125
Gainful employment 0.010 0.465 1.100
Economic status 0.003 0.838 1.396
Not participating in
Join the geriatric

0.002 0.888 1.066
society
Non-spiritual cultural
ife 0.007 0.592 1120
Surf the Internet —0.013 0.368 1245
Happiness. —0.007 0.659 1493
Urban and rural 0.007 0.632 1169
Gastric disease 0.003 0.855 1.652
Asthma —0.001 0.960 1.205
Diabetes 0.002 0.880 1362
Hypertension 0059 0.001 1.831
Malignant tumor ~0.005 0674 1036
Rheumatic disease ~0.045 0013 2024
Number of chronic

0.064 0.020 4659

diseases

B, parameter estimate.
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Loneliness N Events  Incidence Model 1 Model 2 Model 3

burden (n=6,181) (n=710) Rate
OR(95%Cl) p-value OR(95%CI) p-value OR(95%CI) p-value
Cumulative burden
Low 5014 538 0.107 1 (reference) - 1 (reference) - 1 (reference) -
1396 (1,155~ 1.363 (1089~ 1373 (109~
High 1,167 172 0.147 0.001 0.007 0.006
1.687) 1.705) 1.721)
Continuous variable
1.156 (1067~ 1.147 (1038~ 1141 (1030~
Add 1 level - - - <0.001 0.007 001t
1.252) 1.269) 1.262)
Longitudinal changes in loneliness
Never feel lonely 3720 393 0.106 1 (reference) - 1 (reference) - 1 (reference) -
persistent 1348 (1072 1300 0994~ 1301 (0:992-
811 15 0142 0011 0055 0057
loneliness 1.695) 1.700) 1.705)
Enhanced 1115 (0879~ 1.058 (0.824~ 1020 (0792~
834 9 0119 0370 0658 0879
loneliness 1.414) 1.359) 1313)
weakened 1188 (0.939- 1167 (0903~ 1,159 (0.895-
816 103 0126 0151 0239 0264
loneliness 1.502) 1.508) 1.501)

Model 1 was adjusted for age, sex and residence. Model 2 was adjusted for covariates in model 1 plus “educational level” “marriage” “living alone” “exercise” “subjective health”

“paid work” “economic status” “participation in public welfare” “join geriatric society” “non-spiritual cultural lfe” “surf online” “level of happiness.” Model 3 was adjusted for covariates in
model 2 plus number of chronic diseases, hypertension, diabetes, asthma, gastric disease, theumatic disease, and malignant tumor.

‘need for care”
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Potential Risk Factors

Residence
City

Town

Age

Female
Male
Living alone
No
Yes
Exercise
Never exercise
Less than once
Once or twice

Three to five times
Six times and above

Subjective health
very good
good
fair
poor

Non-spiritual culture life
No
Yes

Hypertension
No
Yes

Diabetes
No
Yes

Number of chronic diseases

0

i
2
3
4

Non-promotive Promotive

1

TTT T
by gt § %@ gt wis 64

-

l! i l; :

pi%y

|

0.1 i 10
OR(95%Cl)

p-value for interaction

0.175

0.015

0.33

0.784

0.702

0.748

0.456

0.976

0.038

0.762
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Cumulative Burden Adjusted OR(95% Cl)  p-value

add 1 level HEH 1.373(1.096-1.721) 0.006
low 1(reference) -
high —a— 1.141(1.030-1.262) 0.011

Longitudinal Change Adjusted OR(95% Cl) p-value
never lonely L 1(reference) #
persistent —a— 1.301(0.992-1.705) 0.057
enhanced - 1.020(0.792-1.313) 0.879
weakened - 1.159(0.895-1.501)  0.264

05 1.0 15 20

Cumulative Burden Adjusted OR(95% Cl) p-value
add 1 point - 1.137(1.001-1.290) 0.048
0 | | 1(reference) -
1 - 1.054(0.853-1.303) 0.624
2 —a— 1.325(1.023-1.716) 0.033
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Minimally Adjusted®

Outcome Class A: Not Class B: Class C: Lonely/  Class A: Not
variable Lonely/ Lonely/ Unsatisfied Lonely/

Satisfied Satisfied Satisfied

0dds ratio
Fair/Poor Self-Rated Ref 183 (1.15-2.91) 5.20 (3.24-8.36) Ref
Oral Health (SROH)*
Difference in means

Mean (95% CI) 102(6.32-143) 147 (10.1-19.3) 21.5(17.1-26.0) 822(437-12.1)
OHQOL*
OHQOL Items Odds ratio
Avoid Foods* Ref 153 (0.80-2.93) 282 (1.57-5.08) Ref
Difficult To Relax" Ref 221 (094-521) 489 (229-105) Ref
Avoided Going Out® Ref 171(047-6.27) 233(0.72-751) Ref
SelfConscious® Ref 125 (0.58-2.70) 376 (2.00-7.04) Ref
Pain Ref 2.18 (0.99-4.80) 383 (1.89-7.73) Ref

Fully Adjusted?

Class B:
Lonely/
Satisfied

1.81(1.11-296)

Class

Unsatisfied

0dds ratio

4.64(2.78-7.73)

Difference in means

12,0 (7.61-16.5)

1,39 (0.67-2.87)
1.91(0.77-4.74)
173 (0.37-8.05)
112 (0.47-265)

2,13 (0.90-5.05)

162 (11.8-20.6)

0dds ratio

1.83 (0.94-3.60)
3.41(1.47-7.91)
2.28(0.52-10.0)
2,96 (1.45-6.03)

3.56 (1.61-7.89)

Lonely/

‘Minimally Adjusted by Race, Sex and Birth Cohort.

‘Fully Adjusted by Race, Sex, Birth Cohort, Education, Marital Status, Wealth, Medicaid, Urban, Smoker, Alcohol Drinker, and Diabetes.

‘Covariate-adjusted odds ratio estimates are based on ordinary logistic regression.
‘Covariate-adjusted difference in means estimates are based on multiple linear regression.

‘OHQOL =oral health quality of life summary score, higher scores indicate worse OHQOL. OHQOL includes items related to avoid foods, difficult to relax, avoided going out, slf-conscious,

and pa

‘Covariate-adjusted odds ratio estimates are based on cumulative logits logistic regression with the proportional odds assumption for three-category ordinal outcomes for the OHQOL items,
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Class A: Not Lonely/ Class B: Lonely/ Class C: Lonely/ p-value

Satisfied N = 201 Satisfied N = 103 Unsatisfied N = 112
Demographics
Race 002

Caucasian 152 (76.4%) 69 (67.7%) 71 (64.0%)

Aftican American 20(121%) 11(10.8%) 16 (14.4%)

Hispanic 14(7.0%) 18(17.7%) 12 (10.8%)

Other 9(45%) 4(.9%) 12 (10.8%)

Sex 002

Female 132 (65.7%) 50 (48.5%) 68 (60.7%)

Male 69(343%) 53 (51.5%) 44.(393%)

Birth Cohort 007

AHEAD & CODA 9(45%) 30.9%) 1009%)

HRS Original 41 20.0%) 25(243%) 22(19.6%)

‘War Babies 38 (189%) 9(8.7%) 12(10.7%)

Baby Boomers 113 (56.2%) 66 (64.1%) 77 (63.5%)

Education 003

< High School 22(11.0%) 11(10.7%) 13 (116%)

High School or Equivalent 105 (522%) 63(612%) 77 (68.8%)

College + 74 (36.8%) 29(282%) 22(19.6%)

Marital Status 0006

Married 131 (65.8%) 63(612%) 53 (47.3%)

Not Married 68 (342%) 40 (38.5%) 59 (52.7%)

Live Alone 0049

Yes 39.(19.4%) 16 (15.5%) 32(28.6%)

No 162 (80.6%) 87 (845%) 80 (71.4%)

Household Net Wealth <0.0001

550,000 - $50,000 41 20.4%) 2Q14%) 11(39.3%)

>$50,000 - $200,000 34(169%) 17(16.5%) 30(26.5%)

>$200,000 - $500,000 147 (23.4%) 23223%) 21 (185%)

>$500,000 79.(39.3%) 41(39.8%) 17 (15.2%)

Medicaid 036

Yes 21 (105%) 13 (12:6%) 18 (16.1%)

No 179 (89.5%) 90 (87.4%) 94.(839%)

Location 079

Urban 107 (53.8%) 53 (51.5%) 54.(48.7%)

Suburban 4221%) 2423.3%) 23(207%)

Ex-urban 48(241%) 26 (25.2%) 34(30.6%)

Current Smoker 0009

Yes 16 (6.0%) 9(5.8%) 21 (189%)

No 185 (92.0%) 93(912%) 90 (81.1%)

Current Drinker 0.10

Yes 130 (65.7%) 58 (56.3%) 61(545%)

No 68 (34.3%) 15 (43.7%) 51 (45.4%)

Diabetes 020

Yes 16(23.1%) 28(27.2%) 36 (32.4%)

No 153 (76.9%) 75 (72.8%) 75 (67.6%)

Psychosocial characteristics

Lonely Scale, Mean(SD)" 117 (0.16) 1770177) 191 (043) <0.0001
Life Satisfaction Scale, Mean(SD)* 594(115) 536(105) 335126) <0.0001
Life satisfaction domain-specific scale, 401057 363057) 292(063) <0.0001
mean (SD)*

Perceived Age Scale, Mean(SD)" 454(085) 390 (078) 308 (090) <0.0001
Feel Older

Yes 7G.6%) 9(5.7%) 35 (32.4%)

No 187 (96.4%) 94(91.3%) 73 (67.6%) <0.0001
Constraints Scale, Mean(SD)’ 151078) 215(1.02) 297(115) <0.0001
Mastery Scale, Mean(SD)* 512(105) 495 (0.86) 401 (116) <0.0001
Perceived Change in Social Status, 731(138) 686 (168) 520(175) <0.0001
Mean(SD)*

Moved in Social Status <0.0001

up 38(19.1%) 2423.5%) 109.0%)

Down 420%) 30.9%) 28(252%)

No Change 157 (78.9%) 75 (73.5%) 73(65.8%)

Control Domain, Mean (SD)?

Over Health 818 (1.6) 803(173) 655(252) <0.0001

Over Social Life 903 (118) 807(189) 681 (249) <0.0001

‘Over Financial Situation 848 (162) 803 (184) 586/(279) <0.0001
Lifestyle (% Upsetting)

Self-Health Problems 41 20.0%) 32(31.1%) 77 (68.8%) <0.0001

Phy/Emot Problems in SP/Child 12209%) 28(27.2%) 65 (58.0%) <0.0001

Drug/Alcohol Probs Fam Member 12(6.0%) 13 (12:6%) 27(241%) <0.0001

Financial Strain 116:5%) 100.7%) 71 (63.4%) <0.0001

Housing Problems 420%) 30.9%) 23(205%) <0.0001

Problems in Relationship 10 .0%) 14(13.6%) 40 (357%) <0.0001

Reg Help Ailing Friend/Fam 14G.0%) 8(7.8%) 27(241%) <0.0001

‘Higher mean scores are worse (higher psychosocial risk) for these scales: lonelness, constraints,
‘Higher mean scores are better (lower psychosocial risk; more psychosocialresources)for these scales: lfe satisfaction wellbeing, life satsfaction domain-specifc, perceived age, mastery,
change in social status, and control.





OPS/images/fpubh-12-1432701/fpubh-12-1432701-t001.jpg
N, %, M (SD) Women Men

Total number 9,952 5079 4873
Number of people deceased (%) 2303 (23.1) 1,008 (19.8) 1,295 (26.6)
Loneliness
Indirect questions, range 1-5 (M, SD) 19(1.02) 19(1.02) 200101
Direct question, (% lonely) 260 293 25
Social isolation index 1.2(095) 1.2/(0.93) 12(097)
Children, at least monthly contact (%) 786 80.7 764
Siblings, at least monthly contact (%) 163 46.7 458
Friends, at least monthly contact (%) 885 905 864
No partner (%) 346 397 293
Age (M, SD) 569 (11.0) 565 (11.0) 573 (10.9)
Mental health, range 1-100 (M, SD) 549(78) 543(82) 556(7.3)
Physical health, range 1-100 (M,SD) 48.0(107) 468 (11.5) 492097)
Income after tax. Deciles 1-10 (M,SD) 55(29) 46(2.7) 64(27)
Education
Low (%) 220 239 202
Middle (%) 480 448 512

High (%) 300 313 26
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Excellent or very good Fair or poor Mean (SD) OHQOL?®

orgood N = 301 N =115

DEMOGRAPHICS N (%) N (%) N (%) Mean (SD)
Race

Caucasian 292 (70.9%) 226 (75.8%) 66(57.9%) 9220157)

African American 51024%) 27(9.1%) 24211%) 180 214)

Hispanic 44(10.7%) 25 (8.4%) 19.(16.7%) 180225)

Other 25.(6.1%) 20 (6.7%) 5 (0.4%) 13707.0)
Sex

Female 250 (60.1%) 183 (60.8%) 67(583%) 120(182)

Male 16 (39.9%) 118(39.2%) 18(417%) 105(168)
Birth Cohort

AHEAD & CODA 13(31%) 1137%) 207%) 71020)

HRS Original 88 (21.2%) 60.(19.9%) 28 (24.4%) 131 07.8)

War Babies 59(14.2%) 4113.6%) 18 (15.7%) 90(113)

Baby Boomers 256 (61.5%) 189 (628%) 67 (58.3%) 116(19.0)
Education

< High School 46(111%) 24.(8.0%) 22(19.1%) 24218

245 (56.9%) 16 (55.2%) 79.(68.7%) 13019.1)

College + 125 (30.1%) 111 (36.9%) 14(12.2%) 4784)
Marital Status

Married 247 (59.7%) 189 (63.0%) 56.(49.1%) 88 (146)

Not Married 167 (403%) 111(37.0%) 58(509%) 152208)
Live Alone

Yes 87 (209%) 62(20.6%) 2521.7%) 125 (20.0)

No 329 (79.1%) 239 (79.4%) 90 (78.3%) 1L147.0)
Household Net Wealth

550,000 - $50,000 107 (25.7%) 59.(19.6%) 18(417%) 227 @245)

>550,000 - $200,000 81095%) 5207.3%) 20 (252%) 99(13.2)

>5200,000 - $500,000 91 (21.9%) 7725.6%) 14012.2%) 700119

>$500,000 137 (329%) 113.(37.5%) 24(209%) 640122)
Medicaid

Yes 52(12.5%) 28(9.3%) 21.209%) 25327.0)

No 363 (37.5%) 272 (90.7%) 91 (79.1%) 95(149)
Location

Urban 214 (51.8%) 154 (51.5%) 60 (526%) 118(18.5)

Suburban 91 (22.0%) 70 (23.4%) 21 (18.4%) 126 19.8)

Exurban 108 (262%) 75 (25.1%) 33.(29.0%) 95(136)
Current Smoker

Yes 46(111%) 23.(7.7%) 23200%) 201216

No 368 (88.9%) 276 (92.3%) 92.(80.0%) 99(165)
Current Drinker

Yes 249 (60.3%) 195 (65.4%) 54.(47.0%) 149(202)

No 164 (39.7%) 103 (34.6%) 61(53.0%) 92(155)
Diabetes

Yes 110/(26.6%) 66(22.1%) 4.(38.6%) 161213)

No 303 (73.4%) 233 (77.9%) 70(61.4%) 97(159)
Psychosocial characteristics Mean (SD)
Lonely Scale, Mean(SD)' 152 0.44) 146 (0.41) 1,69 0.48) 030"
Life Satisfaction Wellbeing Scale, Mean(SD)* 510(159) 535(147) 446 (170) 032"
Life satisfaction domain specific scale, mean (SD)* 367(0.77) 381(0.70) 329(081) -0.32¢
Perceived Age Scale, Mean(SD)" 399 (104) 413.(099) 362(110) 028"
Feel Older

Yes 5102.6%) 31(104%) 20(18.7%) 183019.1)

No 354 (57.4) 267 (89.6%) 87 (81.3%) 105017.4)
Constraints Scale, Mean(SD)' 206 (113) 185 (099) 2630.27) 025
Mastery Scale, Mean(SD)* 478 (114) 487 (115) 455(109) 009"
Perceived Change in Social Status, 663(179) 700 (156) 563(199) 028"
Mean(SD)*
Moved in Social tatus

up 7207.5%) 53.07.8%) 19(16.7%) 962(14.8)

Down 35.(8.5%) 21 (7.1%) 14012.3%) 190(213)

No Change 305 (74.0%) 224 (75.2%) 81(71.1%) 1007.7)
Control Domain®

Over Health 770 207) 794 (187) 7.08 (2.40) 017"

Over Social Life 820 201) 838(182) 7.72(239) 022t

‘Over Financial Situation 766 (233) 794(213) 694 (264) 0.2t
Lifestyle (% Upsetting)

Self-Health Problems 150 (36.1%) 92 (30.6%) 58.(504%) 17319.8)

Phy/Emot Problems in SP/Child 135 (325%) 96 (31.9%) 39.(33.9%) 148 20.1)

Drug/Alcohol Probs Fam Member 52025%) 31(103%) 21(183%) 23031)

Financial Strain 92 (22.1%) 54.07.9%) 38 (33.0%) 184(223)

Housing Problems 30(7.2%) 17(57%) 13(113%) 235097)

Problems in Relationship 64(15.4%) 48 (16.0%) 16 (13.9%) 1280175

Reg Help Ailing Friend/Fam 49(11.8%) 31(103%) 18 (15.7%) 139.206)

‘Higher mean scores are worse (higher psychosocial risk) for these scales: loneliness, constraints.
‘Higher mean scores are better (lower psychosocial risk; more psychosocial resources) for these scales:
change in social status, and control.

‘OHQOL, oral health quality offe summary score, higher scores indicate worse OHQOL OHQOL includes tems relted o avoid foods, diffcult o rlax, avoided going ou,sel-conscious, and pain.
‘Pearson correlation.

satisfaction wellbeing, life satisfaction domain-specific, perceived age, mastery,
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Class A: Class B: Class C:
Satisfied / Connected | Satisfied / Lonely | Unsatisfied / Lonely

Loneliness

Life satisfaction
(well-being)

Life satisfaction
(domain-specific)

Society ladder

Feel older

Perceived age

Control

Mastery

Efficacy

Chronic life stressors

COLOR KEY (Probability):[ o 02 04 os | os [EWE

Note. Data derived from LCA of sample of participants in both the 2018 Health and Retirement Study (HRS) and 2018
Leave-Back Subsample A Survey (HRS-LB). Participants were assigned to a specific class based on their posterior class
membership probabilities. The color gradient shows the probability of a given characteristic conditional on class
membership (darker color = higher probability).
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GP visits (count)

1 UCLA score

2 UCLA Threshold

3 Direct Item

ED visits (count)

1 UCLA score

2 UCLA Threshold

3 Direct ltem

ED visit (1 or more)

1 UCLA score

2 UGLA Threshold

3 Direct Item

Women:

4,637
2,144
2,493
4,669
2,160
2,609
4,767
2,210
2,557

4,669
2,152
2517
4,700
2,168
2,662
4,802
2,219
2,683

N

4,680
2,155
25525
4712
2,171
2,541
4813
2222
2,501

IRR

1.10
1.10
1.10
135
131
1.39
1.49
157
1.44

IRR

1.16
115
1.18
156
1.39
175
1.98
201
193

ORR

113
113
1.14
1.38
131
144
151
165
1.44

95% ClI

(1.08-1.12)
(1.07-1.13)
(1.07-1.13)
(1.25-1.46)
(1.17-1.47)
(1.26-158)
(1.37-1.61)
(1.88-1.79)
(1.30-1.59)

95% ClI

(1.11-1.22)
(1.09-1.22)
(1.11-1.25)
(1.29-189)
(1.08-1.78)
(1.36-2.26)
(1.63-2.39)
(1.56-2.58)
(1.49-2.51)

95% ClI

(1.09-1.17)
(1.07-1.19)
(1.07-1.20)
(1.18-1.61)
(1.04-1.66)
(1.17-1.76)
(1.2-1.78)
(1.28-2.12)
(1.17-1.77)

P-value

<0.001**
<0.001**
<0.001**
<0.001*
<0.001**
<0.001**
<0.001**
<0.001*
<0.001**

P-value

<0.001**
<0.001**
<0.001*
<0.001**
0.010°
<0.001**
<0.001**
<0.001**
<0.001*

P-value

<0.001**
<0.001**
<0.001**
<0.001**
0.021*
0.001*
<0.001**
<0.001**
0.001*

2,466
1,185
1,281
2,479
1,193
1,286
2510
1211
1,299

2,476
1,192
1,284
2,489
1,200
1,289
2,520
1,218
1,302

2,479
1,192
1,287
2,492
1,200
1,292
2,523
1,218
1,305

Adjusted for health and health behaviors

Adjusted IRR

1.03
1.03
1.03
1.04
0.97
1.10
1.05
1.03
1.08

Adjusted IRR

1.03
0.99
1.07
0.95
0.86
1.12
1.23
1.21
1.23

Adjusted ORR

1.02
1.00
1.04
0.98
0.99
0.99
1.05
1.07
1.08

95% ClI

(1.01-1.05)
(0.99-1.06)
(1.00-1.05)
(0.95-1.14)
(0.85-1.11)
(0.98-1.23)
(0.96-1.16)
(0.89-1.21)
(0.94-1.19)

95% ClI

(0.96-1.09)
(0.92-1.08)
(0.98-1.17)
(0.75-1.21)
(0.61-1.22)
(0.84-1.49)
(0.97-1.54)
(0.85-1.73)

(0.96-1.09)
(0.92-1.10)
(0.96-1.13)
(0.77-1.26)
(0.69-1.43)
(0.70-1.38)
(0.81-1.36)
(0.70-1.63)
0.77-152)

P-value

0013
0.143
0.056
0.404
0.849
0.001
0.294
0.665
0.352

P-value

0.411
0.922
0.130
0.674
0.405
0.444
0.083
0.289
0.168

P-value

0.457
0.924
0.349
0.889
0.971
0.933
0.700
0.762
0.666

All models adjusted for age, sex, education, and marital status. * <.05;

001,
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Gender (n = 4,717)

Male

Female

Age group (n = 4,717)

50-64

65-74

75+

Education (n = 4,712)

Primary/none

Second level

Diploma/certificate or higher

Marital status (n = 4,717)
Married/co-habiting

Single (never married)

Separated/divorced

Widowed

Healthcare use

GP visits past 12 months [M (SD]] (1 = 4,673)
ED visits past 12 months [M (SD)] (0 = 4,703)
ED visit (at least one) (1 = 896/4,717)
Doctor diagnosed chronic condition (n = 3,787/4,710)
Pain (“often troubled with”) (n = 2,139/4,711)
Fall(s) (in past year) (0 = 951/4,714)

Waist cm [M (SD)] (n = 2,973)

BMI [M (SD)] (n = 2,983)

CES-D depressive symptoms (n = 2,520)
Severe (16+)

Moderate (8-15)

None/mild (7 or less)

Alcohol consumption (n = 4,712)

Hardly drink/do not drink

Drink a lttle

Drink a moderate amount

Drink a lot/heavily

Smoking (n = 4,714)

Current

Former

Never

Days of moderate exercise in past week (n = 4,700)
0days

1-2 days

3-4 days

5-7 days

822
1,004

1,063
545
308

371

696

1,064
192
299
361

@91
(0.37)
423
1,609
1,047
500
(©6.3)
(20.2)

240
298
431

350
507
73

313

913
1,259

271

185
228

Lonely
=1,916
%

%
38%
43%

43%
36%
41%

40%
41%
40%

32%
57%
63%
62%

@.72)
(1.17)
47%
42%
49%
53%
(14.2)
(5.36)

75%
54%
26%

43%
38%
38%
41%

54%
40%
38%

43%
36%
36%
40%

1,349
1,452

1,411
948
442

549
1,211
1,040

2,254
147
176
224

(.89
029
472
2,178
1,002
451
(94.8)
(8.6)

9
252
1,220

1,300
568
825
105

264
1,035
1,500

1,698
482
278
334

Not lonely
n=2801
59%

%
62%
57%

57%
64%
59%

60%
59%
60%

68%
43%
37%
38%

@83
©0.82)
53%
58%
51%
7%
(13.6)
(4.69)

25%
46%
74%

57%
62%
62%
60%

46%
60%
62%

57%
64%
64%
60%

YChi

127

162

0.43

3427

-8.14
—4.75
20.2
28.1
1124
703
—2.73
-2.89

3462

1.7

525

15.6

P-value

<0.001**

<0.001**

0.808

<0.001**

<0.001**
<0.001*
<0.001**
<0.001**
<0.001**
<0.001**
0.006*
0.004*

<0.001**

0.008"

<0.001**

0.001*
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Time point SD

AUWY PACE 550 332

closure

One-year 942 320 393 0.001
follow-up

2, Mean (M), Standard deviation (SD), T-statistic (1), p-value (p).
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Characteristics M+SD

(range)
Age 74495 (61-
88)
Sex (female) 4(80%)
Gender (Cisgender) 5 (100%)
Primary language (English) 5(100%)
Ethnicity
Non-Hispanic 2 (40%)
Hispanic (Mexican, Mexican American, 1(20%)
Chicano)
Hispanic (another Hispanic, Latino, or 2 (40%)
Spanish Or
Race (White) 5 (100%)
Education
Some elementary, middle, or high school 1(20%)
school graduate or GED 1(20%)
Some college or technical school 1(20%)
College 4 years or more 2(40%)
Income
Below 10,000 2(40%)
10,000-30,000 1(20%)
30,000-70,000 2(40%)
Marital status
Married 4(80%)
Divorced 0(0%)
Widowed 1(20%)
Never married 0(0%)

Household membership

Lives alone 0(0%)
Lives with spouse or partner 4(80%)
Lives with family members/caregiver 120%)

Living situation

Rent apartment/condo 0(0%)
Owns house/townhouse 5 (100%)
Houseless. 0(0%)

N=12, Mean (M), Standard deviation (SD), sample size (), Percentage (%).
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Lwc Lws LA Lws LA

N With/Without Odds Ratio (95% N With/Without Odds Ratio (95% N With/Without Odds Ratio (95%  Odds Ratio (95% Cl) for the Association

Loneliness ol Loneliness <) Loneliness c) Between Living Arrangement and
Loneliness Within Each Stratum of Living
Preferences
Cross-sectional Analyses®
Total Sample" 2783/5631 1.0 (reference) 503/2304 063(055-0.72)  1081/1062 243 (214-276) - -
P <0001 P <0001
PreLWC 2319/4470 1.0 (reference) 122/335 079(0.62-101)  300/191 292(285362)  081(063-104P  2.89(2:33-3.60)
P=0084 P <0001 =0.103 P <0001
PrelLA 464/1161 0.98 (0.86-1.13) 381/1969 0.53 (0.46-0.61) 772/871 2.05 (1.81-2.33) 0.53 (0.45-0.64) P 2.15(1.82-2.54)
P=0828 P <0001 P <0.001 <0.001 P <0.001
Longitudinal Analyses®
Total Sample * 674/2053 1.0 (reference) 361/1247 0.97 (0.79-1.20) 203/359 1.66(1.30-2.12) - -
P=0.806 P <0.001
PreLWC 519/1541 1.0 (reference) 57/172 1.21(084-175)  36/58 170(105-2.75)  1.16(0.79-1.69)P  1.68(1.03-2.74)
P=0303 P=0082 =0.450 P=0038
PreLA 156/512 1.22(096-156)  304/1075 1.08(089-1.31)  167/301 1.89(1.48-2.41) 087 (067-1.18)P 151 (1.12-2.06)
P=0.101 P=0.447 P <0001 =0.304 P=0008

LWG, living with chilcren mainly; LWS, live with spouse only; LA, lving alone; PreLWC, preferring living with chidren; PreLA, preferring liing alone/only with spouse.
“Measure of effect modification on multiplcative scale: LWS: OR (95% C) = 0.68 (0.50-0.91), P = 0.009; LA: OR (95% CI) = 0.71 (0.54-0.94), P= 0.015. Adjusted for age, gender, race, residence, occupation, education, BMI, smoking,
aloohol drinking, socioeconomic status, dietary habits, socialleisure activity score, physical exercise, poor self-rated health, poor interviewer-rated health, comorbicties (>2), serious ilhness in the past 2 years, hearing problem, visual
impairment, cognitive impairment, and fraity:

BMeasure of effect modlfication on multplicative scale: LWS: OR (95% C) = 0.73 (0.47-1.13), P = 0.159; LA: OR (95% C)) = 0.91 (0.52-1.61), P = 0.749. For 4897 older adults who were ot lonely at baseline and had feelings of
foneliness at follow-up. Adjusted for age, gender, race, education, occupation, and changes in residence, BM, smoking, alcohol drinking, socioeconomic status, dietary habits, sociallleisure activity score, physical exercise, self-rated
health, interviewer-rated health, comorbidity number, serious ilness in the past 2 years, hearing problem, visual impairment, cognitive impairment, and frailty from 2008/2009 to 2011/2012.

*Living preference was also adjusted.
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Characteristics M+SD

(range)
Age 7495 (61-88)
Risk score
Immediate jeopardy, may need skilled 3(25%)

nursing facility within six months

Medically stable with ongoing home 3(25%)
caregiver support

No immediate jeopardy with waiver support 6(50%)
Sex (female) 7(58%)
Gender (cisgender) 12(100%)
Primary language (English) 12(100%)
Ethnicity

Non-Hispanic 8(66.7%)

Hispanic (Mexican, Mexican American, 3(25%)

Chicano)

ispanic (another Hispanic, Latino, or 1(8.3%)

Spanish Orig
Race (White) 12.(100%)
Education

Some elementary, middle, or high school 2(16.7%)

High school graduate or GED 4(333%)

Some college or technical school 4(33.3%)

College 4years or more 2(16.7%)
Income

Below 10,000 4(33.3%)

10,000-30,000 7(58.3%)

30,000-70,000 1(8.3%)
Marital status

Married 4(33.3%)

Divorced 5(41.7%)

Widowed 1(8.3%)

Never married 2(16.7%)

Household membership

Lives alone 6(50%)
Lives with spouse or partner 4(33.3%)
Lives with family members/caregiver 2(167%)

Living situation

Rent apartment/condo 5 (41.7%)
Owns house/townhouse 6(50%)
Houseless. 1(8.3%)

N'= 12, Mean (M), Standard deviation (SD), sample size (), Percentage (%).





OPS/images/fpubh-09-794141/fpubh-09-794141-t002.jpg
Characteristics PreLWC and LWC PreLWC but LWS PreLWC butLA PreLAbut LWC PreLAand LWS PrelAand LA P

6789 (50.8) 457 (3.4) 500 (3.7) 1625 (12.2) 2350 (17.6) 1643 (123)
Sociodemographic

Age (years) 89.4(10.7) 79.3(9.1) 86.5(9.1) 831 (11.4) 77.985) 856(9.7)  <0.001
Gender (femnale) 4263 (62.8) 177 38.7) 312 (62.4) 839(51.6) 776 (33.0) 962(58.6)  <0.001
Race (minority) 602 8.9) 24(6.3) 35(7.0) 56(3.5) 7783 81(49  <0.001
Marital status (SOW) 5683 (83.7) 7(15) 494 (98.8) 968 (59.6) 1105) 1625(989)  <0.001
Residence (rural) 4115 (60.6) 302 (66.1) 302 (64.4) 853 (62.5) 1365 (58.1) 1026 (625)  <0.001
Occupation (professional) 381(5.6) 43(9.4) 24(4.8) 161(9.9) 309 (13.2) 967 <0.001
Education (21 year) 2260 (33.4) 253 (65.4) 161(32.3) 761 (47.0) 1355 (57.7) 576(35.1)  <0.001
BMI (kg/mQ) 20.0(3.4) 20.7 (3.3 19.2(2.9) 21.13.6) 216@3.7) 20.3(3.4) <0.001
Current smoker 981 (14.5) 111(24.9) 84(16.8) 338 (20.8) 611 (26.0) 302(18.4)  <0.001
Current alcohol drinker 1052 (15.5) 86 (18.8) 63 (12.6) 302 (18.6) 592 (25.2) 301(183)  <0.001
Socioeconomic status

Sufficient financial support 5400 (79.7) 310(67.8) 326 (65.2) 1322 (81.4) 1912 (81.4) 1285(782)  <0.001
Economic independence 1314 (19.4) 196 (42.7) 99 (19.8) 571 (35.1) 1111 (47.3) 396 (24.1)  <0.001
Adequate medical service 6359 (93.7) 406 (83.8) 419 (83.8) 1544 (95.0) 2232 (95.0) 1508(915)  <0.001
Public medical payment 737 (109) 59 (12.9) 46(0.2) 293 (18.0) 483 (20.6) 186(11.3)  <0.001
Dietary habits

Fruit eating 2715 (40.0) 164 (35.9) 123 (24.6) 698 (43.0) 1088 (46.3) 552(33.6)  <0.001
Vegetable eating 6049 (89.1) 399 (87.9) 415 (83.0) 1420 (87.4) 2185 (93.0) 1423(86.6)  <0.001
Tea drinking 2562 (37.8) 192 (42.0) 208 (41.6) 735 (45.2) 1182 (50.3) 650(39.6)  <0.001
Physical and cognitive health status

Sociallleisure activity score (point) 3029 4.432) 26(2.5) 40(3.2) 50(32) 3229  <0.001
Physical exercise 1705 (25.1) 147 (82:2) 136 (27.2) 554 (34.1) 936 (39.8) 520322  <0.001
Poor self-reported health 1024 (15.1) 100 (21.9) 114 (22.9) 208 (12.8) 395 (16.8) 249(152)  <0.001
Poor interviewer-rated health 1080 (15.9) 71(155) 77 (15.4) 213(18.1) 236 (10.0) 168(10.2)  <0.001
Comorbidites (2) 3083 (45.4) 256 (56.0) 216 (43.2) 726 (44.7) 1186 (50.5) 711(433)  <0.001
Serious illness in the past 2 years 1079 (15.9) 102 (22.3) 75(15.0) 271 (16.7) 456 (19.4) 218 (13.3) <0.001
Hearing problem 1528 (22.5) 32(7.0) 65 (13.0) 230 (14.2) 133(6.7) 205(125)  <0.001
Visual impairment 1376 (20.3) 41(9.0) 98 (19.6) 212(13.1) 171 (7.3) 227 (13.8) <0.001
Frailty 2227 (32.8) 59 (12.9) 95 (19.0) 319(19.6) 211(0) 230(140)  <0.001
Cognitive impairment 1716 (25.9) 3985 90 (18.1) 271 (16.7) 172 (7.9) 244(149)  <0.001
Prevalent loneliness 2319 (34.2) 122/(26.7) 309 (61.8) 464 (28.6) 381(16.2) 772(470)  <0.001
Incident loneliness" 519 (25.2) 57 (24.9) 36(38.3) 155 (23.2) 304 (22.0) 167(35.7)  <0.001

Data presented as n (%) or mean (SD). LWC, living with chiren mainly; LWS, live with spouse only; LA, living alone; PreLWC, preferring living with chidren; PreLA, preferring lving
alone/only with spouse; SDW, Separated/Divorced/Widowed.
*For 4897 older adults who were not lonely at baseline and had feelings of loneliness at follow-up. The bold values in the P columns indicating significant differences.
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. “Tell me about your experiences with the PACE program.

Can you tell me about the time when you first heard about the closure of PACE?
‘What does the closure of the PACE program mean for you now?

“Tell me about how you socialized at PACE.

How has the closure of PACE impacted your mental health and/or well-being?
‘What was the most meaningful or valuable part of the PACE program for you?
“Tell me about what you did to deal with the changes in your social lfe after
PACE closed.

‘What are some current recommendations or ideas you have for the state of
‘Wyoming to implement regarding care for older adults?

If we were to develop something that would make a difference in your social lfe,
what do you think it should be? What do you think we should do?
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Women (n =5,079) M1 M2 M4 M5 M6

Loneliness Social isolation M3+ controls =M1+S| M5+ Interaction
Index+controls
HR 95%C.l. HR  95%C.l % C. 95% C HR 95%Cl. p HR  95% C.
Loneliness indirect 112106119 0000 107 10LLI3 | 0024 096 090,102 0157 096 090,102 0172 092 082103 0157
Siblings lttle contact 101 090,114 0819 100 089,113 | 0963 103 09,116 0641
Children lttle contact 125 109,143 0001 124 108,142 0002 126 LI0,L44 0001
Friendslitle contact 126 108,146 0004 120 L0141 0025 108 | 092127 | 0332
No partner 140 123,159 0000 136  L19,155 | 0000 136 119,157 0000

116 109,124 0000 | L10 096,127 0154

Loneliness indirect * Sl-Index 102 097,108 | 0406
Age 112 LILLIS 0000 LI2 LILLI2Z 0000 L2 LILLI2 0000 LI LIGLI2 0000 LIl LI0,L12 0000 LI LIOLI2 | 0000
MCs12 098 | 097,099 | 0000 098 097,098 0000 098 097,098 0000
PCSI2 097 | 097,098 | 0000 098 097,098 0000 098 097,098 0000
Income decile Education (Ref: 100 097,103 | 0937 101 | 098,105 0375 10l 098,105 0357
Middle)
Low L4 100,131 0047 117 LOZ134 0019 L7 103,134 0019
High 074 | 060,08 | 0002 072 059,087 0001 | 072 059,087 0001
Number of observations 79,033 79,033 79,033 79,033 79,033 79,033
Individuals 5,079 5,079 5,079 5,079 5,079 5,079
AlC 1514785 15125.61 1512310 14963.66 14969.70 1497109
BIC 1516640 1517200 15178.77 15065.71 1504392 1505459
Log pseudolikelihood 757192 ~7557.81 ~7555.55 ~7470.83 ~7476.85 ~747655
Men (n = 4,872) M1 M2 M4 M5 M6
Loneliness Social isolation =M3+ controls =M1+SI =M5+ Interaction
Index+controls
HR 95% HR  95%C.l. P % HR 95% HR 95% P HR 95%
cll Al Cl. €l Cl.
Loneliness indirect 110 104115 0000 105 LOOLIL 0061 099 094105 0841 100 095106 0942 092 084101 0086
Siblings lttle contact 092 082,103 | 0133 092 082102 0112 094 085106 0312
Children little contact 13 L17,150 0000 131 116148 0000 131 | 116,148 | 0000
Friends litdle contact LI 097,126 0025 108 095123 0230 108 | 094123 | 0277
No partner 146 130,163 0000 143 | 128,161 0000 137 | 122,153 0000
Sl-index 115 109,121 0000 102 | 091,116 0695
Loneliness indirect * SI-Index 105 100,111 0042
Age 112 LILLIS 0000 L2 LILLIZ | 0000 LI2 LILLI3 0000 LI LILLI2 0000 LIl LILLI2 0000 LIl LILLI2 0000
Mcsi2 099 | 098,100 0002 099 095099 0001 099 095100 0001
PCsI12 097 | 097,098 0000 097 | 097,098 0000 097 097,098 0000
Income decile Education (Ref: 096 | 094099 | 0004 095 094095 0001 096 094098 0001
Middle)
Low 109 096124 | 0199 LI 097,126 | 0425 | LIl 097,126 0123
High 081 | 070,094 | 0005 079 | 068,091 0001 079 | 068091 0001
Number of observations 70,917 70917 70917 70917 70917 70917
Individuals 4872 4872 4872 4872 4872 4872
AlC 19,380 19315 19314 19,114 19,145 19,142
BIC 19,398.13 19,36130 19,369.30 1921516 19,217.92 19,22499
Log pseudolikelihood ~9,687.90 ~9,652.73 ~9,651.14 -9,546.15 -9,564.28 -9,562.23
HR, hazard ratio

. Confidence interval; p, p-value; SI-Index, Social Isolation Integrated; MCS12, mental health; PCS12, Physical health; AIC, Akaike information criterion; BIC, Bayes
information criterion.
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Characteristics

Sociodemographic
Age (years)*

Gender (female)

Race (minority)

Marital status (SDW)

Residence (rural)

Occupation (professional)
Education (=1 year)

BMI (kg/m?)"

Current smoker

Current aloohol drinker

Prefer living alone
Socioeconomic status
Sufficient financial support
Economic independence
Adequate medical service

Public medical payment

Dietary habits

Frit eating

Vegetable eating

Tea drinking

Physical and cognitive health status
Social/leisure activity score (point)*
Physical exercise

Poor self-reported health

Poor interviewer-rated health
Comorbidities (22)

Serious iliness in the past 2 years
Hearing problem

Visual impairment

Fraity

Cognitive impairment

Prevalent loneliness
Incident loneliness”

Total Sample

(N = 13364)

85.7 (11.1)
7329 (54.8)
875 (6.6)
8788 (65.8)
7983 (59.7)
1012 (7.6)
5366 (40.2)
20.4 35)
2427 (18.2)
2396 (17.9)
5618 (42.0)

10564 (79.1)
3686 (27.6)
12463 (93.3)
1804 (13.5)

5340 (40.0)
11891 (89.0)
5529 (41.4)

35(.1)
4007 (30.0)
2090 (15.7)
1845 (13.8)
6178 (46.2)
2201 (16.5)
2193 (16.4)
2125 (15.9)
3141 (23.5)
2532 (19.0)
4367 (32.7)
1288 (25.3)

we
8414 (63.0)

88.2 (11.1)
5102 (60.6)
658(7.8)
6651 (79.1)
4968 (59.0)
542 (65)
3021 (36.0)
20.2(3.4)
1319 (15.7)
1354 (16.1)
1625 (19.3)

6731 (80.0)
1885 (22.4)
7903 (93.9)
1030 (12.2)

3413 (406)
7469 (83.8)
3207 (39.2)

32(3.0)
2259 (26.9)
1282 (14.7)
1293 (15.4)
3800 (45.3)
1350 (16.1)
1758 (20.9)
1588 (18.9)
2546 (30.9)
1987 (23.7)
2783 (33.1)
674 (24.7)

ws
2807 (21.0)

78.1(8.6)
953 (34.0)
101 (3.6)
18(0.6)
1667 (59.4)
352 (12.6)
1608 (57.3)
21.437)
722 (25.7)
678 (24.2)
2350 (83.7)

2222 (79.2)
1306 (46.5)
2638 (94.0)
542 (19.3)

1252 (44.6)
2584 (92.1)
1374 (49.0)

4933)
1083 (38.6)
495 (17.6)
307 (10.9)
1442 (51.4)
558 (19.9)
165 (5.9)
212 (7.6)
270 (9.6)
211 (7.5)
503 (17.9)
361 (22.5)

LA
2143 (16.0)

85.8(9.6)
1274 (59.5)
116 (5.4)
2119(98.9)
1348 (62.9)
118 (5.5)
787 (34.5)
20.0(3.3)
386 (18.0)
364 (17.0)
1643 (76.7)

1611 (75.2)
495 (23.1)
1922 (89.7)
232 (10.8)

675 (31.5)
1838 (85.8)
858 (40.0)

3128
665 (31.0)
363(17.0)
245 (11.4)
927 (43.3)
293 (13.7)
270 (12.6)
305 (15.2)
325 (15.2)
334 (15.6)
1081 (50.4)
203 (36.1)

P

<0.001
<0.001
<0.001
<0.001
0.005
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

PreLWC

7746 (58.0)

88.6(10.8)
4752 (61.4)
661 (85)
6184 (79.8)
4739 (61.2)
448 (5.8)
2674 (34.6)
200 3.4)
1176 (15.2)
1201 (15.5)

6045 (78.0)
1608 (20.8)
7184 (92.7)
842 (10.9)

3002 (38.8)
6863 (88.6)
2962 (38.9)

3129
1988 (25.7)
1238 (16.0)
1228 (15.9)
3565 (45.9)
1256 (16.2)
1625 (21.0)
1515 (19.6)
2381 (30.7)
1845 (23.9)
2750 (35.5)
612 (25.7)

PreLA

5618 (42.0)

81.7 (10.3)
2577 (45.9)
214 (3.8)
2604 (46.4)
3244 (67.7)
564 (10.1)
2692 (48.0)
21.138)
1251 (22.3)
1195 (21.9)

4519 (80.4)
2078 (37.0)
5279 (94.0)
962 (17.1)

2338 (41.6)
5028 (89.5)
2567 (45.7)

42(32)
2019 (35.9)
852 (15.2)
617 (11.0)
2623 (46.7)
945 (16.8)
568 (10.1)
610 (11.0)
760 (13.5)
687 (12.9)
1617 (28.8)
626 (24.9)

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.001
<0.001

0.005
<0.001

0.001
0.106
<0.001

<0.001
<0.001
0.193
<0.001
0.357
0349
<0.001
<0.001
<0.001
<0.001
<0.001
0.529

Data presented as n (%) or mean (SD). LWC, living with chidren mainly; LWS, living with spouse only; LA, living alone; PreLWC, preferring living with children; PreLA, preferring living

alone/only with spouse; SDW, Single/Separated/Divorced/Widowed.
“Kruskall-Walls test was used, data presented as mean (SD); for other characteristics, x2 test was used and data presented as n (%), similarly hereinafter.

*For 4897 older adults who were not lonely at baseline and had feelings of loneliness at follow-up. The bold values in the P columns indicating significant differences.
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Relative

mediation
effect
Total indirect
i Social participation=>QOL 0318%5% 0033 9.727 0.000 0.100 0229 8281%
effect
Social
0.089%4% 0017 5357 0.000 0015 0077 23.18%
participation=>Loneliness=QOL
Social
0.136+5% 0013 10255 0,000 0043 009 35.42%
participation=>Depression=>QOL
Social
0.008 0.006 1.209 0227 ~0.007 0019 208%
participation=>Anxiety=QOL
Social participation=>Loneliness=D
Indirect effect 0.038%5% 0.007 5137 0.000 0.007 0036 9.90%
epression=>QOL
Social participation=>Loneliness=A
0.019%%% 0.004 4369 0.000 0.003 0019 495%
nxiety=QOL
Social participation=>Depression=>
0.022%%% 0.004 5568 0.000 0.004 0020 573%
Anxiety=QOL
Social participation=>Loneliness=>D
0.006%+% 0001 4228 0.000 0.001 0.007 1.56%

epression=>Anxiety=>QOL

unstandardized coefficient; LLCI refers to the lower limit of the 95% confidence interval for the estimated value, and ULCI refers to the upper limit of the 95% confidence interva for the
estimated value; *%p<0.001
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Life satisfaction

Age spans < 20-40 40-60
Interaction ~0.0245 ~0.0268++* ~0.0165* ~0.0366*+* ~0.0388%%*
(0.025) (0.009) (0.009) ©.011) ©0.014)
Exposure severity 0223 ~0.0283 0547% -0.242 2246
(0.124) (0127) 0.272) (0.498) (1.192)
Coronavirus year —0.899%5% 0.3820% 03730 07154 0.437%*
(0.336) (0.0964) (0.127) (0.153) (0.209)
Year =2018 ~0.377%% 03184 03374 04367+ 0.278%%%
(0.159) (0.0449) (0.0615) (0.0748) (0.102)
Constant ~0.168 37300 1900 9.026+4% 0.497
(1.568) (0.859) (1.876) (3.303) (4.490)
Observations 2726 21,120 26,085 16,701 10,067
Resquared 0.637 0.639 0.635 0.619 0,616

Same controlsas the full regressions in Txbie 2. Robust standard errors are reported i parentheses; Robust standard errors have been alternatively clustered to provincial as well as personal
level and the results are consistent; **%, *%, and * respectively, indicate significance levels of 1, 5, and 10%.
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Independent Fitting index Significance 95%C

iabls
variables AdjustR? SE

Dependent variable: QOL (total effect)

Constant 56.701 8154 6954%%

Age ~0.154 0.082 —1.880

Sex 1847 1173 1575

Living arrangement 2865 1636 1751

0.297 0288 35.244%0% 0538 0.866

Educational atiainment 1268 0581 2184

Marital status ~2.087 0.687 ~3.038%%

Economic status 7.042 2354 29917

Social participation 0702 0.084 83827

Dependent variable: loneliness

Constant 24456 2907 8412+ 18.744 30.168
Age 0019 0029 0,635 ~0.039 0,076
Sex ~0772 0418 —1845 ~1593 0.050
Living arrangement ~2.001 0583 ~3.430%% -3.148 ~0.855
0.233 0223 2531800
Educational atiainment ~0.880 0207 —4.2520%% -1.287 ~0.474
Marital status 0847 0245 34604+ 0.366 1328
Economic status ~0.152 0339 —0.448 -0.817 0513
Social participation ~0.100 0030 -3.348%%% ~0.159 ~0.041

Dependent variable: depression

Constant 1761 1814 0971 ~1804 5326
Age 0074 0017 43504+ 0.041 0.108
Sex ~0.276 0245 —L125 ~0757 0.206
Living arrangement 0.402 0345 L164 ~0276 1079
Educational attainment 0514 0507 7550244+ ~0.193 0123 ~1571 ~0.435 0.049
Marital status 0050 0145 0.348 ~0.234 0335
Economic status 0058 0198 0.294 ~0331 0.447
Loneliness 0366 0026 14.040%%% 0315 0418
Social participation ~0.130 0176 —7.346%* ~0.164 ~0.095

Dependent variable: anxiety

Constant -0310 1815 —0171 -3875 3.255
Age 0.002 0017 0.129 ~0.032 0.036
Sex 0527 0245 2151 0.046 1.009
Living arrangement 0.291 0345 0.843 ~0.387 0.969
Educational attainment ~0.108 0123 ~0.872 ~0350 0135
0437 0428 484620+
Marital status 0230 0.145 159 ~0.054 0514
Economic status ~0225 0197 —1L139 ~0613 0.163
Loneliness 0.287 0031 9.306%+* 0226 0347
Depression 0255 0045 57054+ 0.167 0323
Social participation ~o00n 0019 ~0.616 ~0.048 0.025

Dependent variable: QOL

Constant 95.962 6388 13.932%%% 82430 109.495
Age —0.034 0.066 -0512 —0.164 0.09
Sex 0.687 0935 0.735 ~1150 252
Living arrangement 0495 1311 0378 ~2.080 3.070
Educational attainment -0383 0469 -0817 -1303 0538
Marital status 0.564 0556 7152100 —0578 0550 -1.050 ~1.660 0503
Economic status. 1272 0749 1698 ~0200 2744
Loneliness -0.888 0127 —7.013%%* -1137 ~0.639
Depression -1.047 0175 —5.980%** -1.391 -0.703
Anxiety ~0670 0170 —3.945%%% ~1.004 -0.337
Social participation 0.384 0071 54517 0.246 0523

This table presents the results of the multiple hierarchical regression analysis of social participation, loneliness, depression, anxiety and QOL. Sex, age, living arrangement, Educational
attainment, maritalstatus and economic status are the control variables, social participation is an independent variable, and QOL s a result variable. = unstandardized coeffcient. LLCI refers
0 the lower limit of the 95% confidence interval for the estimated value, and ULCI refers to the upper limit of the 95% confidence interval for the estimated value. *p <0.05, **p<0.01,
“+4p<0.001.
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Panel A Placebo tests 2016—2018

Chronic Disease Sickness Feel hard to do Sleeping difficulties
everything
Exposure severity *Year=2018 0.001 ~0.005 0.0012 00125
(0.005) (0.005) (0011 (0.010)
Exposure severity 00118 ~0.125 ~0.668 0654
(0:300) (0316) (0542) (0516)
Year=2018 00265 00613+ 0.107%5% 00213
©0172) (0.0181) (0.0360) (0.0342)
Constant 0.00434 1037 5157445 00583
(1.015) (1.069) (1.817) (1.731)
Observations 12356 12,356 11,820 11854
Resquared 0626 0636 0657 0722
Panel B Life satisfaction
Cross sectional analyses Panel study
Interaction 00346+ —0.0341%++ —0.0303+** ~0.0308*+*
©011) (0011) (0.009) (0.009)
Chronic disease 0023 0022 ~0.002 ~0.0023
(0.020) (0.020) (0.015) (0.015)
Sickness 00306 ~0.0287 00694+ ~0.0602%+*
(0.020) (0.020) 0.014) (0.014)
Feel hard to do everything ~004134+ —0.0344%+* ~00924%+% ~0.0708%+*
©.010) (0.010) (0.008) (0.008)
Sleeping difficulties ~0.009 0003 00496+ ~0.0356***
©o11) (©0011) (0.007) 0.007)
Loneliness ~0.0467++* —0.1125%
0.012) (0.010)
Smoking 00317 ~0.0531%%%
(0.042) (0.018)
Observations 16,638 16,600 20281 20249
Resquared 0620 0621 0.189 0197

For cross-sectional analyses, other controls include socialstatus, education, marita satus, urban, gender, age, birth cohortfixed effect, province fixed effect and time fixed effect, Robust
standard errors clustered to personal levelare reported in parentheses; Robust standard errors have been alternatively clustered to provincial s wellas personal level and the results are
consistent; *+*p<0.01, **p<0.05, *p<0.1. The ialicized values represent the regression coefficient, {1, which i the estimated interaction effect between the exposure severity variable and the
2018 year dummy, and indicates the treatment effect for the single year of 2018,






OPS/images/fpubh-12-1473657/fpubh-12-1473657-t002.jpg
Mean

1. Social participation 30730
2. Loneliness 16,844
3. Depression 8020
4. Anxiety 8978
5.QOL 75480

#+5p <0.001.

SD
7.692
5157
3.508
3781

15.108

1

1
—0.313%%¢
—0.487%%+
~0.305%**

0476+

1
0.628%++
0612+

—0.642*

1

0.561%%*

—0.652%+*

—0.560%**
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Panel A

Dependent Health Chronic NILGES Smoking Feel hard to Sleeping

variable status disease do everything  difficulties

Interaction 00154 0.0106%* 0.0115%* ~0.001 0.0197% 0.0191% ~0.007
(0011 (0.005) 0.005) 0.003) (0.011) (©o11) (0.009)

coronavirus year —0.022 —0.070%++ —0.114%%% —00192%* 0.0898%* 0.0091 0.121%#%
(0.036) (0.016) 0.016) 0.009) (0.039) 0.036) (0.032)

Exposure Severity ~0.709 -0310 0.0481 -0.105 0213 0471 —0.034
(0.504) (0.218) 0.230) ©.113) (0.494) (0.465) (0.404)

Observations 19,946 19,956 19,956 17,264 17,188 17,257 17,191

R-squared 0675 0544 0561 0895 0.581 0660 0598

stimated for all the possible outcomes in
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Demographic  Category No. of

variable participants
Male 21 4350
Sex
Female 287 5650
Living alone 130 2559
Living arrangement
Not living alone 378 7441
Never attend
58 142
school
Elementary
122 202
school
Educational attainment
Junior high
120 2362
school
Senior high
208 40.94
school and above
Married 335 65.94
Singled 2 512
Marital status Widowed 15 264
Divorced 29 571
Other 3 059
<2000 RMB m 2185
Economic status 2000-5,000 RMB 212 4173
5,000 RMB 185 36.42

Total 508 1000
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Life satisfactiol

Panel A

Strategies

DiD estimate

Observations
Resquared
Panel B

Strategies

DD estimate

Observations
Rsquared
Panel C

Strategies

DiD estimate

Observations

Resquared

“Top and bottom

20%
~0.130%+
(0.052)
6,446

0618

“Top and bottom
20%

—0.141%5
(0.046)
9428

0.606

Interaction

—0.0411%#%
0.011)
16444

0619

40%
~0.126+++
(0.035)
13322

0620

“Top and bottom
40%

~0.116%5
(0.035)
13,304

0619

2 quartiles

infection cases
~0.0809%+*
(0.031)
16444

0619

Identify severity through cumulative infection cases

2 quartiles dummy 5 quartiles. 10 quartiles
severity severity
~0.0763** ~0.0399%+% ~0.0194%+%
0.031) 0011 (0.003)
16,701 16,701 16,701
0619 0619 0619

Identify severity through number of deaths

2 quartiles 5 quartiles 10 quartiles
dummy severity severity
—0.106*** —0.0349*** —0.0188***
(0.031) (0.010) (0.0052)
16701 16701 16701
0619 0619 0619

Samples excluded Hubei province

5 quartiles 10 quartiles Log(cases)
infection cases infection cases
—0.0427%*% —0.0211%*% —0.0744%**
©o1) ©006) ©019)
16,444 16,444 16,444
0619 0619 0619

Log(cases)

~0.0448+++
(0.016)
16,701

0619

Log (deaths)

~0.0219%
(0.013)
15,576

0.621

Log(deaths)

~0.0608*+*
(0.019)
15319

0620

Interaction
2018 and 2020
~0.0262*
(©0.011)
7,832

0.690

Interaction 2018

and 2020
~00262%%
(0.011)
7,832

0.690

Interaction 2018
and 2020

~0.0320%+*
(0.012)
7,720

0.689

Al estimates are obtained with high dimension FE models; Respondents are respondents at ages of 60 and above; Controls are the same as full regressions in T:ble 2. Standard errors are
reported in parentheses; Robust standard errors have been aliernatively clusered to provincialas well as personal level and the results are consistent; **%, *#, and *, respectively, indicate

nificance levels of 1, 5, and 10%.
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Loneliness

o Depression

0.287%**

0.702%** (0.384***)

Anxiety
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Life satisfaction

Whole panel Cross section Balanced panel
() (3) (4) (5) (6) @) (8)
Interaction —00341%FF | —0.0341%5 ~0.0357%+* 003667+ ~0.0395%+% ~0.0344%+* ~00322%+* 00340+
©011) ©011) ©011) ©o11) (0.009) (0.009) ©011) ©o11)
Exposure Severity 0.0365 ~0.0682 ~0.003 ~0202 07365 0.734%%% 00582 00189
(0.060) (0.480) (0.063) (0.498) 0037 (0.034) (0.068) (0494)
coronavirus year 0.540%+% 054200 0,606+ 0.715%+% 05715+ 0.678%% 053945+ 0776+
(0.037) 0.037) (0.113) (0.153) (0.033) 0.092) (0.039) (0.161)
Year=2018 03740 037752 0.380%* 04364+ 04017+ 04255 0368+ 0465+
(0.015) 0.015) (0.055) (0.075) (0.014) (0.045) (0.018) (0.079)
Constant 3752445 3766+ 7.158%%% 9.026%+% 2088%+ 8313 3689%%% 9716%+%
(0.182) (1.749) (2.129) (3:303) (0.0672) (@139) (0.202) (3.196)
Controls NO NO Yes Yes NO Yes NO Yes
Birth Cohort FE NO Yes NO Yes Yes Yes No Yes
Province FE NO Yes NO Yes Yes Yes No Yes
Wave FE Yes Yes Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes NO NO Yes Yes
Observations 17,281 17,246 16,724 16,701 20,894 20336 11,955 11,697
Resquared 059 0598 0616 0619 0.063 0173 0575 0601

Al etimates are obtained with high dimension FE models; Respondents are respondents atages of 60 and above from 2016 to 2020 waves of CFPS; Controls include gender, age, rural or urban
residential, personal social tatus, marital status, and education atainment; Robust standard errors are reported in parentheses, while standard errors are adjusted for clusters in individuals; Robust
standard errors have been alternatively clustered to provincial as well as personal level and the results are consistent; **#, %, and *, respectively; indicate significance levels of 1, 5, and 10%.
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All respondents >60 Year=2018 Year =2020

Variables Mean SD Mean SD

Life satisfaction: 1-5 from the lowest to the highest

3858 1059 4237 0929 4277 0871

Social Status related to wealth and income: 1-5 from the lowest to the highest

0120 0325 0.068 0252 0.055 0228
0157 0364 o118 0322 0.103 0.304
0406 0491 0.380 0.485 0371 0483
0.189 0391 0220 0414 0247 0431
=5 0129 0335 0215 0411 0224 0417

Education attainment: 1-5 from the lowest to the highest

Below primary 0536 0499 0.462 0.499 0.468 0.499
Primary 0223 0416 0242 0428 0219 0414
Junior 0.152 0359 0.184 0387 0.184 0387
Senior 0.067 0250 0.089 0.284 0.106 0.308
Higher 0015 0120 0017 0128 0017 0128

Health condition: 1-5 from the worst to the best

0315 0465 0.298 0457 0.306 0.461
0232 0422 0170 0376 0.164 0371
0299 0458 0359 0.480 0350 0477
0.095 0293 0.091 0.288 0.092 0.290
0059 0235 0.081 0274 0.088 0.283
Marital status (1 Partner/Yes) 0762 0426 0.810 0392 0.615 0.487
Severity 3.046 1439 3.070 1429 2929 1435
Age 69333 7529 68.224 6338 70.105 7.367
Male 0480 0500 0502 0.500 0.488 0.500
Urban Resident 0472 0499 0484 0.500 0.480 0.500

Chronic disease: whether has got chronical disease during the past half year

0265 0441 0311 0.463 0222 0416
Sickness: whether i sick or not in the last 2 weeks

0352 0477 0425 0.494 0.267 0443
Smoking: whether smoked during the past month

0.266 0.442 0.289 0453 0275 0.447

Feel hard to do everything:

5-7days; frequencies in a week
1895 0992 1933 0992 1.902 1015
Sleep difficulties:

= never; 2=1-2days; 3=3-4days; 4= 57 days;frequencies per week
1914 1.036 1.958 1.038 1910 1021

Loneliness:

=never; 2= 1-2days; 3=3-4days; 4=5-7 days; frequencies in a week

1484 0820 1495 0.832 1500 0.847

ics description of regression sample in Table 2 are presented in Supplementary material.
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Indirect effect value

Total mediation effect 023
Path 1:SA - RE— LS 012
Path2:SA — SE— LS 0.08
Path 3:SA — RE— SE— LS 0.02

SA, subject age

Boot SE

004
003
003
001

Boot CI lower

015
0.66
003
001

Boot Cl upper

031
0.18
014
0.04

Relative mediation effect

70.76%
35.18%

24.29%
9.46%
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Variable Characteristics Number Percentage (%)

Gender Male 130 295
Female 310 705
Age group 60-69 years old 20 500
70-79 years old 168 381
Over 80 years old 52 19
Education level  Junior high school 185 20
and below
Senior high school 168 382
University and above 87 198
Living status Living with offspring 60 136
Living With Spouse 25 557
Living with offspring 109 2438
and spouse
Living alone 26 59
Health condition  Poor 60 136
Ordinary 268 609

well 112 255
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How high was the social isolation burden by home residents

Distancing rules
‘Staggered mealiimes

Restictons for using common fooms
Banto leave private rooms

Ban toleave the ward

Banto leave the nursing home.

1.Physical Distancing

2.Visitors' restrictions
T

Limitation i visitors' number (per visit)
Limitation n vsitors' number (per day/week)
Visits by closest family members/rends only
Visits in vsitors’ rooms only

Outdoor visits only.

Visitors rules according to national regulations™
Visitban, except emergencies or paliative

Visitban, no exceptions

Count

3.Restrictions to contact to Physicians and other Healthcare Providers

Physician visis (i the ractice)
Physicianvisits in the nursing home
Physitherapy

Logopedics

Assistanceinpersonal care & hygiene
Assistance in mobilty

Psychological cre by nurses
Pastoralcare

Spiritual end-of fife care

4 Restrictions to Group and Community Activities

Frequency of group activities

Limitation of participants' number for group activiies

|
|

100

5 3 50
Percent (%)

Notatallhigh Ml  Alitte Ml | cannot evaluale Moderate M Strong Il

Very strong Il

888888

351

351

351

351

331

331

331

331

331
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2002 (n=518) 0315 <0.001
2004 (n =505) 0374 <0.001
2011 (n=708) 0263 <0.001
2014 (n=599) 0332 <0001
2021 (n=643) 0270 <0.001

‘Year 1992 not included, due to unavailability of indicators in the social isolation index.
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Loneliness (n =

M (SD)

Social isolation
(n =3,014)
M (SD)

Total
Gender

Women

Men
Age

77-84years

85+ years
Education level

Basic education

More than basic education
Living situation

Living alone

Cohabiting
Mobility

No limitation

itation
Severe limitation
Psychological distress
No distress
Mild or severe distress

"

isolation.

0.50 (0.78)

058 (0.81)

038 (0.72)

0.44 (0.74)

062 (0.86)

054 (081)
043 (0.73)

0.74 (0.88)
0.19 (0.48)

0.39 (0.68)
0.52(0.78)

0.74(0.94)

0.35 (0.65)
087 (0.95)

p<0001

0.201

p<0001

0178

p=0002

~0.106

<0001

0.550

<0001

0.128
0350
<0001

0525

1.07 (0.87)

1.21(084)

0.88 (0.89)

0.96(0.87)
133 (0:83)

1.11(087)
1.03 (0.88)

0.93 (0.83)
116 (0.89)

134 (0.87)

1.00 (0.87)
1.26(0.85)

p <0001

0331

p <0001

0363

p=0052

~0.081

<0001

0441
0459
<0001

0259

ve varied across variables due to nternal non-response. Loneliness and social isolation scores ranged from 0 to 3, with higher scores representing higher levels of loneliness/social





OPS/images/fpubh-12-1444990/fpubh-12-1444990-t001.jpg
1992 002 2004 2011 2014 2021

(n =473) (n =539) (n =509) (n=717) (n = 604) (n =645)

Women % 597 577 603 605 582 572
Mean age (SD) 821 (4.1) 828 (46) 826 (44) 829(48) 827 (48) 824(43)
Age groups %

77-84years 746 685 713 675 684 73

85+ years 254 315 287 325 316 268
Basic education’ % 757 662 631 536 470 33
Living alone’ % 593 592 617 553 542 453
Mobility %

Nolimitation 589 466 sL1 526 627 644

Mild limitation 172 253 263 27 190 183

Severe limitation 239 281 26 26 183 173
Mild or severe 252 319 205 325 240 20
psychological distress' %

‘Item non-response varied between 0 and 20,
Item non-response varied between 0 and 5.
Item non-response varied between 0 and 3.
‘Item non-response varied betsween 0 and 12.
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Have you introduced  n Protective measure
the following implemented
protective measures

at any time in your

institution?

Yes No Do not
(n) (n) know
(n)

Physical distancing
Distancing rules 397 | 336(346) 590149 2(05)
Staggered mealtimes 398 | 94(236) | 300(754)  4(10)

Restrictions for using common
398 242(608)  154(387)  2(05)

rooms
Ban to leave private rooms 397 18361 211(531)  3(08)
Ban to leave the ward 395 223(565)  169(428)  3(08)

Ban to leave the nursing home 397 263(662) | 132(332)  2(03)
Visitors' restrictions

Limitation in visitors’ number 350 335(95.7) 14 (4.0) 1(03)
)

Limitation in visitors’ number 350 248(70.9) = 100 (28.6) 2(06)
(per day/week)

(per

Visits by closest family 351 212(604)  133(379)  6(17)
‘members/friends only

in visitors’ rooms only 351 261(744) 880250 2(06)
Outdoor visits only 331 22(718) 930265 6(17)
Visitors' rules according to 350 | 342(97.7)  6(17) 2(0.6)

national regulations™

it ban, exceptions only in 351 306(87.2)  44(125) 1(03)
special circumstances

(emergencies or palliative

situation)

Visit ban, no exceptions 350 27(7.7) 320 (91.4) 3(09)

*“Regulations were: (1) vaccinated or recovered or tested (negative PCR test) or (2) vaccinated
or recovered, or (3) vaccinated or recovered or tested (negative antigen rapid test).
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Unmarried (n = 365) Married (n = 765) Widowed (n = 800;

Model term b(95% CI) b(95% ClI) b(95% Cl)
p-value p-value p-value
Loneliness x time* ~0.01 (~0.07,0.05) ~0.009 (~0.08, 0.06) ~0.06 (=0.11,001)
065 079 001+
Time 007 (<02, 0.07) ~0.08(~0.22,0.07) 0.004 (<0.11,0.11)
034 03 095
Loneliness 0.27(~03,09) ~0.009(=052,0.5) 0.11(-028,05)
038 097 059
Age —0.06 (0.1, -0.02) ~0.08 (=011, ~0.04) ~0.03 (=0.11,-001)
0,002+ <0.001% 0.01+
Gender ~0.82(~18,0.1) ~0.59 (~1.05,-0.13) ~0.25(~076,027)
0.09 <0.01%% 035
Race 0.03(~07,08) ~0.25(~1.07,0.56) 0.11(~0.44,065)
093 054 071
Education 0.09(~0.004,0.19) 0.07(-0.001,0.14) 0.03(~0.03,0.09)
0.06 006 031
Comorbidities ~0.49 (~038,-02) ~0.17(=0.37,0.04) ~0.01 (=017, 0.14)
0.001%* 0.1 089
Disability ~037 (=07, -0.04) ~0.72(~099, ~0.45) ~041(=059, ~0.24)
0.03% <0.001% <0.001%*
Depressive symptoms ~0.14 (=04, 006) ~0.17(~035,0.01) ~0.15 (=027, ~0.03)
017 007 0.02%
Social Network 0.03(~0.04,0.1) 0.02(~0.009, 0.06) 0.009 (=002, 0.04)
044 0.16 055
Social Support ~0.26(~07,02) ~0.06(~0.43,031) ~0.11(=03,02)
0.26 077 044
Social Activity 043 (=0.1,1.0) 0.21(=021,063) 0.54(037,0.16)
015 033 0,001+
Cognitive Activity 0.65(0.17,1.1) 0.31(=0.11,072) 0.02(-0.23,027)
0,008+ 015 089

C1, confidence interval. *Represents annual rate of change in physical activity per one unit increase in loneliness. Other terms represent cross-sectional associations of variables with physical
acivity. **Represents statisticaly sgnificant resul at the a priori cutoff of p=0.05. The bolded values are to draw attention to significant values. The p values are in talics to diferentiate them
from other values.
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Variable
Age (Waves 9-10)
Gender
Male
Female
Ethnicity
‘White
Black/African American
Other
Education
Lt High-school
GED
High-school graduate
Some college
College and above
Marital status
Married

Not married

3,644

4829

7,264
945

264

1,741
386

2,859

4945

3,538

74.90

SD

7.013

430

57.0

857

206
46

337

200

583

a7
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Unmarried Married Widowed

Overall (n=1,931)

(n=365) (n=765) (n=2800)

Age (years) 796477 761484 779572 829465 <0001
Female, % () 749 (1,447) 85.8(313) 563 (431) 87.9(703) <0.001
Ethnicity, % (n) <0.001

Caucasian 928(1,792) 849 (310) 957 (732) 93.8 (750)

African Ame 5.7 (110) 115 (42) 37(28) 49(39)

Other 15(29) 36(13) 07 (5) 1.4 (1)
Education (years) 150£34 15136 156234 144230 <0.001
Structural Social Factors

Social Network Size, median (IQR) 50,9 52.8) 6(3.10) 5(,9) <0001
Functional Social Factors

Social Support, median (IQR), range 1-4 44(4,5) 4(4,48) 48(4,5) 43(4,5) <0.001

Physical Activity (hours/week) 35538 34137 37£40 34136 001

Social Activity, range 1-6 26206 26406 27+06 2706 024

Cognitive Activity, range 1-7 32407 31207 3206 31207 <0001
Quality Social Factors

Loneliness, range 1-5 22206 23+06 21206 2306 <0.001
Cogitive Function

Global cognitive function summary 008£06 0106 02205 ~004£05 003
Physical Function, median (IQR)

Disability 00,1) 001 000, 1) 10.1) <0.001
Psychological Factors, median (IQR)

Depressive symptoms (CES-D), range 1-10 000,2) 10,2) 000, 1) 10,2) <0.001
Comorbidities

Self-reported conditions 14511 15£10 13210 15:11 053

Values expressed in means, SD unless otherwise noted. SD, standard deviation; IQR, interquartil range; Disability was measured by the Rosow-Breslau scale; Comorbidities were assessed by a
composite score of 7 self-reported conditions: hypertension, diabetes, heart disease, cancer, thyroid disease, head injury, and stroke.
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Participants

Outcome measure

Predictor of interest

Covariates

Data Analysis

Results

* 2,252 participants from Rush
Memory and Aging Project

+ Physical activity assessed using
questions from the1985 National
Health Interview Survey

Baseline loneliness assessed using
a 5-item de Jong Gierveld
Loneliness Scale

Selected based on prior
associations with loneliness and
physical activity.

Restricted to baseline covariates
to ensure observed change is
change in outcome and not
covariates.

Descriptive statistics using Stata
Linear mixed effects models to
examine longitudinal associations
of loneliness and physical activity.
Random effects:

« individual participants

« physical activity

Loneliness as a predictor of
physical activity.

Assess for effect modification by
objective social measures (e.g.,
marital status and social network).

|
-

Excluded:

120 participants
with dementia

o 201 missing
baseline loneliness

e 1,931 included in
the analysis

«  Demographic: age,
race, gender,
education

o Health:
comorbidities,
depression,
disability

* Social: marital

status, social

network, cognitive

Loneliness as a predictor
of physical activity in
stratified models by
marital status.
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Pain presence Pain intensity

Adj. OR (95% ClI) p (SE)
Black x NFLM score 1,032 (0.849, 1.254) 0.013(0.042)
Latinox NFLM score 1.062 (0.829, 1.361) 0.187 (0.051)***

All models adjusted for demographic, risk, opportunity; and important health factors.
Models weighted to account for the probabiliy of selection, with adjustment for the
ikelihood of nonresponse.

*p<0.001.
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Pain presence Pain intensity

Adj. OR (95% Cl) P (SE)

Loneliness (NFLM score) 1154 (1.07, 1.24)#%* 0.039 (0.015)**

Race and ethnicity

White (ref)

Black 0.588 (0.438, 0.789)*** ~0.100 (0.090)

Latino 0,652 (0.459, 0.925)* 0.269 (0.108)*
Education

Bachelor's or higher (ref)

Vocational certificate, 0.995 (0673, 1.472) 0.125 (0053)*

some college, or associate

degree

igh school or equivalent | 0.988 (0.766, 1.300) 0.150 0.065)*

Less than high school 1154 (0.928, 1.435) 0.1840.092)*
Perceived economic position | 0.974 (0.872, 1.087) ~0022(0.026)
Inadequate health care 1.89 (1.37, 2.62)*** 0.110 (0.058)
insurance (yes)
Perceived discrimination 1.09 (105, 114)*** 0.001 (0.008)
Age 1.002 (0.990, 1.014) ~0.003 (0.003)
Sex (female) 154 (1.28, 1.86)*** 0.096 (0.044)*
Marital status

Married or living with

partner (ref)

Divorced, separated, or 0945 (0735, 1.215) ~0.056 (0.055)

never married

Widowed 0.740 (0528, 1.037) 0056 (0.085)
Living alone 0822 (0662, 1.023) ~0.192 (0.050)***
Employed (yes) 1172 (0951, 1.44) ~0.199 (0.049)***
Chronic diseases 1331 (1.22, 145)*** 0.138 0.018)***
Body mass index 1016 (1.00, 1.03)* 0.012 (0.003)***
Depressive symptoms. 1112 (1,073, 1.153)##* 0.045 (0.008)***
Community participation 0,993 (0970, 1.016) ~0.009 (0.006)

Models weighted to account for probability of selection, with adjustment for the likelihood
of nonresponse. Ref= reference category.
*p<0.05; **p<0.01; ***p<0.001.
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Descriptive statistics Bivariate analyses

Al Pain status
Present None Pain presence Pain intensity
M (SD) or % M (SD) or % M (SD) or % OR B (SE)
Weighted sample proportion 100 70 30
Pain intensity* 289 (098)
Loneliness (NFLM score) L11(150) 127(157) 073(121) 1318 (1235, 1.407)#% 0.108 (0.014)***

Race and ethnicity

Black 10 67 £ 0.792 (0.607, 1.034) 0.087 (0.092)

Latino, 7 6 38 0.656 (0478, 0.902)* 0249 (0.116)*

White (ref) 83 72 2
Education

Bachelor’s or higher (ref) 32 66 34

Vocational certificate, some 38 72 28 1.401 (1.010, 1.941)* 0.321 (0.052)***

college, or associate degree

High school or equivalent 21 7 2 1.290 (1,027, 1.620)* 0.408 (0.063)***

Less than high school 8 73 27 1470 (1.207,1.790) %% 0.604 (0.098)***
Perceived economic position 304 (097) 298 (097) 3.18 (095) 0,802 (0.735, 0.876)*+* ~0.190 (0.024)***
Inadequate health care 14 7 7 2719 (2016, 3.667)+* 0.340 (0.063)***
insurance (yes)
Perceived discrimi 2386 (274) 3.13 (288) 221(224) 1,148 (1109, 1.188)*** 0,019 (0.008)*
Age 6357(927) 6336 (9.28) 64.06 (9.22) 0.992 (0.983, 1.001) 0.004 (0.003)
Sex

Male (ref) a7 44 5

Female 53 56 47 1464 (1,240, 1.728)%* 0.137 (0.045)**
Marital status

Married or living with 72 7 74

parter (ref)

Divorced, separated, or 19 2 17 1.280 (1,027, 1.596)* 0.152 (0.055)**

never married

Widowed 9 9 10 0.935 (0701, 1.249) 0.203 (0.085)*
Employed (yes) 50 9 50 0.951 (0.806, 1.122) ~0.384 (0.044)***
Chronic diseases 133 (1.21) 145 (1.24) 1.02(1.05) 1393 (1,290, 1.504) %+ 0211 (0017)***
Depressive symptoms 759(3.09) 803 (3.18) 6,65 (2.60) 1199 (1161, 1.239)%** 0.083 (0.007)***
Body mass index 2992 (6.66) 3033 (678) 2894 (624) 1034 (1021, 1.048)*+* 0,025 (0.003)*+*
Living alone 23 2 u 0.942 (0776, 1.144) ~0.172 (0.052)***
Community participation 9.20(4.23) 9.06 (4.23) 9.54(421) 0973 (0954, 0.993)** ~0.034 (0.005)***

Ref = reference category. "Means based on individuals who acknowledged presence of pain ony.
#p<0.05; *#p<0.01; ***p < 0.001.
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Women (n =5,076) M1 M2 M4 M5 M6

Loneliness Social isolation =M3+ controls M1+ SI M5+ Interaction
Index-+controls
HR  95% P HR 95% % HR 95% HR 95% P 95%
ClI: ClI: 1L (elf (G[ ClIE
Loneliness (direct) 124 | 110, 0001 112 099,128 0076 | 094 082107 0345 096 084110 0572 L05 083,140 0564
L41
ings little contact 102 090,115 0790 101 | 089,114 0866 103 09,116 0661
Children little contact 125 109,143 0001 124 | 109,142 0002 125 | 109,144 | 0001
Friendslitle contact 125 107,146 0004 124 106,145 0006 106 091,124 0460
No partner 140 122,159 | 0000 136 | LI§155 0000 136 L1156 0.000
Sl-index L5 108123 0000 LIS 109,128 0000
Loneliness direct * ST-Index 094 082,107 0319
Age L1200 LI, 0000 L2 LILLIZ 0 0000 L2 | LILLIZ 0000 | LIL LIOLI2 0000 LI LI0,112 0000 LIl 110,112 0000
113
MCs12 098 097,099 0000 098 | 097,099 0000 098 097,09 0000
PCsI2 098 097,098 0000 098 097,098 0000 098 097,098 0000
Income decile Education (Ref: 100 097103 095 101 | 098105 0361 L0l 098,105 0378
Middle)
Low 114 100,130 0054 L7 L0133 0023 | 117 | 102,133 0023
High 073 060,08 0002 072 059,087 0001 072 059,087 0001
Number of observations 78,976 78,976 78,976 78,976 78,976 78,976
Individuals 5,076 5,076 5,076 5,076 5,076 5,076
AlC 15137.14 1511126 1511037 1495013 14956.33 14957.43
BIC 1515569 1515764 1516604 1505218 1503055 1504092
Log pseudolikelihood ~7566.57 ~7550.63 ~7549.19 ~7464.07 ~7470.17 ~7469.71
M1 M2 M4 M5 M6
Loneliness Social isolation M3+ controls =M1+ S| =M5+ Interaction
Index+controls
HR  95% HR  95% % HR  95% HR 95% p HR 95%C
(€l Cl 1L @l @l
Loneliness (direct) 148 131,167 0000 131 116149 | 0000  L13 099,129 0061 120 106136 0004 100 078,128 0998
Siblings little contact 092 083,103 0139 092 | 082105 0133 094 085106 0315
Children little contact 132 117,149 0000 132 117,149 | 0000 131 | 116147 0000
Friendslittle contact 110 097,125 0429 LIl 098,126 0109 108 095123 0265
No partner 145 130,162 0000 136 121,153 0000 133 LIS, 149 0000
Sindex L4 108120 0000  L10  104118 | 0002
Loneliness direct * L2 099,127 | 0081
StIndex
Age 112 LILLI3 0000 112 LILLI3 0000 L2 LILLIZ 0000 LI LILLI2Z 0000 LI LILLI2 0000 LIl LILLIZ 0000
MCs12 099 098,100 0015 | 099 | 098100 001 | 099 095100 = 0013
PpCsI2 097 097,098 0000 = 097 | 097,098 0000 097 097,098 0000
Income decile 096 | 094,099 0005 096 094,098 0001 096 094,098 0001
Education (Ref:
Middle)
Low 109 096124 0082 LIl 097126 0421 | L0 097,125 | 0131
High 081 070,094 0005 = 079 | 069,092 0002 = 079 069,092 | 0002
Number of 70894 70894 70,894 70894 70,894 70,894
observations
Individuals 4871 4871 4871 4871 4871 4871
AlC 1933496 1929633 19281.90 1909465 1912059 19119.58
BIC 19353.30 1934218 1933692 1919551 19193.95 1920210
Log pseudolikelihood ~9665.48 ~9643.17 ~9634.95 ~9536.33 955230 ~9550.79
HR, hazard ratio

. Confidence interval; p, p-value; SI-Index, Social Isolation Integrated; MCS12, mental health; PCS12, Physical health; AIC, Akaike information criterion; BIC, Bayes
information criterion.
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