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Objective: This study aimed to develop and validate a serial multiple mediation model to investigate the association between instrumental activities of daily living (IADL) function and cognitive status among older adults while exploring the underlying mechanisms.

Methods: This cross-sectional study involved 3,665 individuals aged 60 years and older who participated in the China Health and Retirement Longitudinal Survey (CHARLS). A serial multiple mediation model was utilized to explore the direct and indirect relationship between IADL function and cognitive status and whether sleep duration, social engagement, and depressive symptoms mediated this relationship.

Results: Decreased IADL function was associated with worse cognitive status [effect = −0.620, 95% CI: (−0.692, −0.540)]. Sleep duration, social participation (SP), and depressive symptoms all acted as mediators in the relationship between IADL function and cognitive status.

Conclusion: This study found both direct and indirect associations between IADL function and cognitive status, providing new insights into the effective prevention and intervention of cognitive decline among older adults.
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1 Introduction

The issue of health problems among older adults has gained increasing attention due to the acceleration of global aging. Cognitive decline is a prevalent health issue in this population, which can result in loss of wellbeing, dementia, and functional limitations (1–3). This imposes a significant burden of long-term care on families and society. Previous studies have mainly focused on the impact of older adults cognitive status on functional ability (4, 5). However, there is a paucity of research on functional ability as a predictor of cognitive status, especially when it involves the mediating role of some specific variables. Functional ability is usually assessed by basic activities of daily living (BADL) and instrumental activities of daily living (IADL). IADL covers more advanced skills for independent living compared to BADL (6), and a decline in IADL function often occurs earlier in people with declining physical functioning (7). This may mean that IADL function is an earlier predictor of cognitive decline in older people. Therefore, it is meaningful to further study the relationship between IADL function and cognitive status. The present study aimed to investigate how IADL function affects cognitive status by examining the mediating associations between sleep duration, social engagement, and depressive symptoms.


1.1 Adverse psychological and health outcomes of declining IADL functioning

Previous studies have shown that a decline in IADL function may be associated with some adverse health outcomes, such as depression and cognitive impairment (8–10). However, the underlying mechanisms are not well understood. According to the stress process theory (11), stress can impact an individual’s psychological outcomes either directly or indirectly by depleting some of the individual’s resources. In line with the theory’s indirect coping mechanisms of stress, sleep and social activity participation may be affected when older adults face the stressor of declining IADLs. This may be related to psychological issues such as depression, which can result in impaired cognitive status. A cross-sectional study revealed that IADL restriction was significantly associated with depression in older adults (12).



1.2 The mediating effect of sleep duration

The limitations of IADL function have been identified as risk factors for sleep disorders in older adults (13), which in turn may be linked to psychological and cognitive problems. Sleep disorders may impair cognitive functions by hindering neurodevelopment, emotion regulation, processing speed, and impeding memory consolidation and learning processes (13). Empirical studies have indicated that sleep duration is a significant risk factor for depressive symptoms and cognitive impairment (14–16). Moreover, moderate sleep duration may help prevent cognitive decline in older adults (17).



1.3 The mediating effect of social participation

Previous research has shown that functional ability is a crucial factor that impacts social participation (SP) among older adults (18). SP, in turn, has a significant effect on the emotions and cognition of older individuals. Based on the aging activity theory (19) and the buffering model (20, 21), the social interaction and social support obtained by older people in SP will help them eliminate negative emotions and maintain good mental health. A cohort study conducted in China found that a lack of SP predicted a higher risk of depression 4 years later (22). The results of another experiment also showed that active social engagement can effectively improve depression in older adults (23). In addition, a qualitative study revealed that the SP of Chinese older adults has a positive impact on their cognitive function (24).



1.4 Depressive symptoms as an emotional predictor of cognitive status

Depression, one of the most common mental health problems in older individuals, has been confirmed by many studies to be related to cognition. Persistent or worsening depressive symptoms may accelerate cognitive decline (25, 26). Based on these findings, we hypothesize that depressive symptoms may mediate the relationships between sleep duration/SP and cognitive status among older adults.



1.5 The present study

This study aimed to investigate the underlying mediating mechanisms between IADL function and cognitive status among Chinese older adults. Drawing on existing theoretical frameworks and empirical findings, we propose a serial multiple mediation model. Specifically, we hypothesized that IADL functioning in older adults may be directly or indirectly associated with cognitive status, while hypothesizing that indirect pathways may be mediated through sleep duration, social engagement, and depressive symptoms. Additionally, this model suggested that both sleep duration and social engagement have an impact on depressive symptoms, which in turn affect cognitive status.




2 Materials and methods


2.1 Sample

This is a cross-sectional study, and the data analyzed in this study came from the second-wave national survey (2013) of the China Health and Retirement Longitudinal Survey (CHARLS). The CHARLS is an ongoing nationwide longitudinal survey, first conducted in 2011, with participants followed up every 2 to 3 years (27). The survey involves residents aged 45 and older and their spouses in 150 counties and 450 villages in China; their information was obtained through face-to-face interviews. The second-wave national baseline survey was conducted from July 2013 to August 2013, involving 18,245 respondents. According to the United Nations definition of the older population in developing countries, we used 60 years as the cutoff age for inclusion in the sample (28). Participants without complete core information or other covariates were excluded from this study, and 3,665 participants aged 60 years and older were ultimately included in this study for analysis. In addition, the data collection of this study was approved by the institutional review board of Peking University.



2.2 Measures


2.2.1 IADL

In CHARLS, IADL was measured by asking respondents if they had difficulty doing the following activities: doing household chores, cooking, shopping, managing finances, and taking medications. The answers were scored as follows: No, I do not have any difficulty = 1, I have difficulty but can still do it = 2, yes, I have difficulty and need help = 3, and I cannot do it = 4. The higher the total score corresponding to the answer, the worse the respondent’s IADL functioning was (29). Cronbach’s α was 0.85, and the value of KMO was 0.80, indicating that the scale used in this study was reliable.



2.2.2 Sleep duration

Sleep duration was derived by self-report in a face-to-face interview. Respondents were asked to respond to the following two questions: (1) In the past month, how many hours of sleep did you get per night on average? (2) In the past month, how long was your average nap after lunch? Finally, the answers to these two questions were added together to get the sleep duration (30).



2.2.3 Social participation

In the CHARLS, SP was measured by asking respondents whether they had participated in the following activities in the past month: interacting with friends; playing mahjong, chess, cards, or participating in community club activities; providing help to family, friends, or neighbors who do not live with you and who did not pay you for the help; attending sport, social, or other kinds of clubs; taking part in a community-related organization; doing voluntary or charity work; caring for a sick or disabled adult who does not live with you and who did not pay you for the help; attending an educational or training course; stocking investment; using the internet; and others. Each activity’s participation was scored as 1 point, and non-participation as 0 points (31), with the total score ranging from 1 to 11.



2.2.4 Depressive symptoms

A 10-item Center for Epidemiological Studies Depression (CESD-10) Scale was used to identify the depressive symptoms of the participants over the last week. The CESD-10 scale consists of ten items, eight of which are negatively oriented and two of which are positively oriented. The items are all scored on a 4-point Likert scale (1 = indicating rarely or none of the time, 2 = indicating some or a little of the time, 3 = indicating occasionally or a moderate amount of the time, and 4 = indicating most or all of the time) (32). Higher scores on negatively oriented items indicate more severe depressive symptoms, while the opposite is true for positively oriented items. Therefore, we inverted the scores for the two positively oriented items in order to standardize the meaning of the scores for all the items, and then summed the scores for the 10 items to obtain the total score. The total score for the 10 items ranges from 10 to 40, with a higher score indicating increased severity. The CESD-10 showed high internal consistency in this study, with a Cronbach’s α of 0.81. The validity analysis showed that the KMO value was 0.88, indicating great validity.



2.2.5 Cognitive status

Cognitive status was comprehensively assessed using the Telephone Interview for Cognitive Status (TICS-10), word memory, and graph drawing on four dimensions: orientation, attention, episodic memory, and visuospatial ability (33). Orientation and attention were measured using the TICS-10 through 10 questions about dates (year, month, and day), days of the week, seasons, and consecutive 5 times 100 minus 7 questions. The greater the number of correct answers, the higher the TICS-10 score, ranging from 0 to 10. The episodic memory score is the average of the immediate and delayed word recall scores and ranges from 0 to 10. Immediate recall was assessed by the number of words that respondents could recall immediately after the interviewer read out 10 Chinese nouns. Delayed recall was assessed by asking participants to recall as many words as possible after 4 to 10 min. Visuospatial ability was assessed by showing the respondents a picture and then scoring them based on whether they could draw a similar figure. A score of 1 was given to respondents who could draw a similar figure, and a score of 0 was given to respondents who could not. The sum of these cognitive scores represents the cognitive status of the respondents, with higher scores indicating better cognitive status.




2.3 Statistical analysis

We used t-tests and one-way ANOVA to compare the cognitive scores of respondents with different socio-demographic characteristics. Pearson’s correlation analyses were conducted to check correlations across all variables (IADL, sleep duration, SP, depressive symptoms, and cognitive status). The PROCESS macro for SPSS 26.0 was utilized to demonstrate this multiple serial mediation model (PROCESS Model 80). We controlled for age, marital status, hukou, sex, and education level as covariates when examining the serial mediation model. The bias-corrected 95% confidence interval (CI) was calculated using 5,000 bootstrapping resamples, and a two-tailed p-value of <0.05 was considered statistically significant in this study.

To test the hypothesized serial multiple mediation model, we conducted path analysis using the online analysis and visualization software SPSSAU (version 24.0).1 The chi-square statistic (χ2), the comparative fit index (CFI), the Tucker–Lewis index (TLI), and the root mean square error of approximation (RMSEA) with its 90% CI were used to assess the model fit. CFI and TLI values greater than 0.95 and RMSEA values less than 0.06 indicate goodness of fit (34). An absence of zero in the 90% CI indicates a significant indirect effect.




3 Results


3.1 Preliminary analyses

Table 1 shows the demographic information of the participants, whose ages ranged from 60 to 102 years (Mage = 68.68, SD = 7.26) with 1,824 female (49.8%) and 1,841 male participants (50.2%). Most respondents in the study were married (79.2%), reported to be illiterate (55.5%), and were not non-agricultural hukou (74.5%). We found that these socio-demographic factors were not statistically significant by comparing the means using independent t-test and ANOVA. Table 2 presents the means, standard deviations, and correlations of the main variables. Among the participants, the IADL scores ranged from 5 to 20 (MIADL = 5.52, SD = 1.66), SP scores ranged from 1 to 7 (Msp = 1.48, SD = 0.82), cognitive function scores ranged from 1 to 21 (Mcog = 11.8, SD = 4.11), sleep duration ranged from 0.5 to 15 h (Msd = 7.04, SD = 2.02), and depression scores ranged from 10 to 40 (Mdep = 17.58, SD = 6.06).



TABLE 1 The characteristics of 3,665 participants and the results for comparing cognitive scores across categories of each variable.
[image: Table1]



TABLE 2 A correlation analysis of study variables.
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3.2 Correlation analyses of the study variables

We used the total score of IADL to analyze the relationship with other variables in this study. As shown in Table 2, IADL was negatively associated with sleep duration, SP, and cognitive status and positively associated with depressive symptoms. Sleep duration was positively correlated with SP and cognitive status and negatively correlated with depressive symptoms. Moreover, SP was positively associated with cognitive status, and they were both negatively associated with depressive symptoms.



3.3 Path analysis

The hypothesized model showed good model fit, χ2 = 2.914, p = 0.088, CFI = 0.999, TLI = 0.986, RMSEA = 0.023, 95% CI [0.020, 0.055]. The final model and coefficients for each pathway are shown in Figure 1 and Table 3, respectively. The total effect [effect = −0.620, 95% CI: (−0.692, −0.540)], the direct effect [effect = −0.426, 95% CI: (−0.502, −0.350)], and the total indirect effect [effect = −0.193, 95% CI: (−0.230, −0.160)] of IADL on cognitive status were all significant. All indirect associations were statistically significant except for sleep duration, which did not directly mediate the relationship between IADL function and cognitive status. In addition, in Figure 1, the direct effect between IADL and cognitive status was more pronounced than any indirect effect. Among statistically significant indirect pathways from IADL function to cognitive status, the effect of Path 1 (IADL→depression→cognitive status) was the most pronounced [effect = −0.127, 95% CI: (−0.158, −0.100)]. This was followed, in descending order of impact, by Path 5 (IADL→sp.→cognitive status) [effect = −0.041, 95% CI: (−0.054, −0.028)], Path 3 (IADL→sleep duration→depression→cognitive status) [effect = −0.014, 95% CI: (−0.022, −0.006)], and Path 4 (IADL→sp.→depression→cognitive status) [effect = −0.006, 95% CI: (−0.008, −0.003)]. As shown in Figure 1, more severe IADL dependence was associated with poorer cognitive status (β = −0.43, p < 0.001), more severe depressive symptoms (β = 0.85, p < 0.001), shorter sleep duration (β = −0.10, p < 0.001), and less SP (β = −0.04, p < 0.001); both of the latter two were associated with more severe depressive symptoms (β = −0.87 and −0.85, both p < 0.001), which in turn were associated with poor cognitive status (β = −0.15, p < 0.001). Moreover, reduced SP resulting from decreased IADL function was associated with worse cognitive status (β = 0.96, p < 0.001).

[image: Figure 1]

FIGURE 1
 The serial mediation model. Solid lines indicate significant paths. Dashed lines indicate non-significant paths (***p < 0.001).




TABLE 3 The results of serial mediation model analysis.
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4 Discussion

The current study elucidated the relationship between IADL function and cognitive status among older Chinese adults. It formulated a serial multiple mediation model to examine the hypothetical underlying mechanisms. The findings validated the hypotheses that IADL function can be directly or indirectly associated with cognitive status, and that the relationship is mediated by sleep duration, social engagement, and depressive symptoms.

Our results confirmed that worse IADL function was associated with lower cognitive status. This is consistent with previous studies that found impairment in IADL function may occur at the stage of MCI and can be an early marker of cognitive decline (6, 35). The International Working Group on MCI has also recommended the inclusion of “preservation of basic ADLs, with some minimal impairment of complex instrumental functioning” in the diagnostic criteria (36). However, it has been suggested that some older adults with mild cognitive impairment have never experienced significant IADL decline (37).

The present study reached conclusions similar to those of a previous longitudinal study in Chinese adults, suggesting that IADL limitations are associated with failure to achieve optimal sleep duration (12). Influenced by Chinese Confucianism and Taoism, older Chinese people may view functional limitations as punishment. This perception may not only affect their image as wise elders and leaders in the family and society but also increase the burden of care for family members. Consequently, these long-term negative psychological implications may adversely impact their sleep (38, 39). Our findings align with the stress process theory that the decline of IADL function as a stressor may be associated with the depletion of self-resources, such as sleep disorders, resulting in negative emotions such as depressive symptoms (11). However, our study indicated that sleep duration did not directly mediate the relationship between IADL function and cognitive status in this particular model. Inconsistent with our study, most current studies have concluded that there is an inverted U-shaped relationship between sleep duration and cognitive function in older adults, where optimal sleep duration is associated with better cognitive performance (17, 40). The reasons for these different conclusions may lie in variations in the measurement of variables and the reporting of results. The sleep-cognition association may be linked to changes in the brain’s cortical structure and gray matter volume caused by inflammatory markers such as white blood cells (41, 42).

Our findings also offered support for previous theoretical and qualitative research indicating that functional decline in older adults impacts their SP (19), which in turn affects mental health and cognition (24, 25). The underlying physiological mechanism may be explained by the fact that reduced SP often predicts increased psychological stress. This increase in stress elevates catecholamines and glucocorticoids, leading to a series of physiological reactions such as the loss of dendritic spines and neuronal cell death, which can impair cognitive function (43).

Our study found that depressive symptoms significantly mediated the relationship between sleep duration/SP and cognitive status. These findings align with previous findings that inadequate sleep duration and a lack of social engagement are associated with depressive symptoms in older adults (15, 16, 23) and that depressive symptoms may be associated with cognitive decline (26). Some physiological and pathological mechanisms by which depressive symptoms may be related to cognitive decline have been proposed, such as sharing risk genes, vascular disease, hippocampal atrophy, increased deposition of amyloid-β plaques, inflammatory changes, inflammatory processes, and dysregulation of lipid transport (44, 45). From a psychological perspective, the relationship between depression and cognitive impairment can be explained by the fact that older adults focus on coping with the negative thoughts caused by depression while neglecting the cognitive reserve needed to deal with the problems (46).

Notably, we found that among statistically significant indirect pathways from IADL function to cognitive status, the effect of Path 1 (IADL→depression→cognitive status) was the most pronounced. This was followed, in descending order of impact, by Path 5 (IADL→sp.→cognitive status), Path 3 (IADL→sleep duration→depression→cognitive status), and Path 4 (IADL→sp.→depression→cognitive status). The stress process theory offers a potential explanation for these results; it suggests that the greater the use of personal resources and external support to cope with stress, the lower the negative impact on mental health outcomes (11). Additionally, Path 3 (IADL→sleep duration→depression→cognitive status) and Path 4 (IADL→SP → depression→cognitive status) share similar segments with Path 1 (IADL→depression→cognitive status), thereby reinforcing the effect observed in Path 1.

There were limitations in this study. First, measurements of the main variables were obtained through self-reporting, which may have resulted in biased results. Future research should attempt to introduce more objective and accurate measures to make the results more convincing. Second, our study was cross-sectional and therefore could not draw conclusions about causality or longitudinal trends. Future studies may need to be designed as longitudinal studies to determine the exact causal relationship between these variables. Third, the population sample investigated in this study was older adults in China. Due to regional differences, cultural differences, and other factors, it remains to be seen whether the conclusions of this study can be extended to older populations of other races, necessitating further research.

Despite the above limitations, the present study enriches the existing literature on the impact of IADL functioning on cognitive status in older adults and contributes to a deeper understanding of the underlying mechanisms. The results of this study also remind clinicians and caregivers to pay attention to changes in IADL function, a higher level of functional ability in older adults, so that cognitive decline and even dementia can be prevented in a timely and better way. In addition, healthcare providers could help older adults with functional decline adjust their mindsets and increase social interactions, with particular emphasis on maintaining optimal sleep duration in order to avoid adverse psychological conditions and cognitive decline.

In conclusion, this study provides evidence that IADL function is associated with cognitive status among Chinese older adults. The study also highlights the mediating role of sleep duration, social engagement, and depressive symptoms. Healthcare providers may consider targeting cognitive decline in older adults who exhibit declining IADL function. Strategies that could be used include improving sleep, encouraging participation in social activities, and addressing depressive symptoms, with particular emphasis on the latter. Future research on this topic could benefit from incorporating other variables to explore deeper and richer underlying mechanisms.



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 author.



Author contributions

SH: Writing – original draft, Writing – review & editing. WZ: Data curation, Methodology, Writing – review & editing. QC: Project administration, Supervision, Writing – review & editing. YS: Validation, Writing – review & editing. JZ: Conceptualization, Writing – review & editing. JD: Validation, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

The data for the research used the China Health and Retirement Longitudinal Study (CHARLS). The authors would like to thank all employees who offered their time to collect data for this study.



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.



Footnotes

1   https://spssau.com/indexs.html




References

 1. Flicker, C, Ferris, SH, and Reisberg, B. Mild cognitive impairment in the elderly: predictors of dementia. Neurology. (1991) 41:1006–6. doi: 10.1212/WNL.41.7.1006


 2. Peter, RM, Logaraj, M, and Ramraj, B. Association of comorbidities with activity of daily living (ADL) in a community-based sample of older adults in Tamil Nadu, India. Clin Epidemiol Glob Health. (2022) 15:101068. doi: 10.1016/j.cegh.2022.101068


 3. Wilson, RS, Boyle, PA, Segawa, E, Yu, L, Begeny, CT, Anagnos, SE , et al. The influence of cognitive decline on well-being in old age. Psychol Aging. (2013) 28:304–13. doi: 10.1037/a0031196 

 4. Dodge, HH, Kadowaki, T, Hayakawa, T, Yamakawa, M, Sekikawa, A, and Ueshima, H. Cognitive impairment as a strong predictor of incident disability in specific ADL–IADL tasks among community-dwelling elders: the Azuchi study. The Gerontologist. (2005) 45:222–30. doi: 10.1093/geront/45.2.222 

 5. Tuokko, H, Morris, C, and Ebert, P. Mild cognitive impairment and everyday functioning in older adults. Neurocase. (2005) 11:40–7. doi: 10.1080/13554790490896802


 6. Mp, L
. Assessment of older people: self-maintaining and instrumental activities of daily living. Gerontologist. (1969) 9:179–86. doi: 10.1093/geront/9.3_Part_1.179


 7. Njegovan, V, Man-Son-Hing, M, Mitchell, SL, and Molnar, FJ. The hierarchy of functional loss associated with cognitive decline in older persons. J Gerontol Ser A Biol Med Sci. (2001) 56:M638–43. doi: 10.1093/gerona/56.10.M638 

 8. Mu, TY, Xu, RX, Xu, JY, Dong, D, Zhou, ZN, Dai, JN , et al. Association between self-care disability and depressive symptoms among middle-aged and elderly Chinese people. PLoS One. (2022) 17:e0266950. doi: 10.1371/journal.pone.0266950 

 9. Li, M, Yang, Y, Pang, L, Wu, M, Wang, Z, Fu, Y , et al. Gender-specific associations between activities of daily living disability and depressive symptoms among older adults in China: evidence from the China health and retirement longitudinal study. Arch Psychiatr Nurs. (2019) 33:160–6. doi: 10.1016/j.apnu.2019.08.010 

 10. Reppermund, S, Brodaty, H, Crawford, JD, Kochan, NA, Draper, B, Slavin, MJ , et al. Impairment in instrumental activities of daily living with high cognitive demand is an early marker of mild cognitive impairment: the Sydney memory and ageing study. Psychol Med. (2013) 43:2437–45. doi: 10.1017/S003329171200308X 

 11. Pearlin, LI
. The stress process revisited: reflections on concepts and their interrelationships In: CS Aneshensel, JC Phelan, and A Bierman, editors. Handbook of the sociology of mental health. Boston, MA: Springer US (1999)


 12. Kim, BJ, Liu, L, Nakaoka, S, Jang, S, and Browne, C. Depression among older Japanese Americans: the impact of functional (ADL & IADL) and cognitive status. Soc Work Health Care. (2018) 57:109–25. doi: 10.1080/00981389.2017.1397588 

 13. Lee, YH, Kong, D, Lee, YTH, Lin, CH, Liu, CT, and Chang, YC. Functional disabilities and changes in sleep quality and duration among older adults: results from a longitudinal study in China, 2005–2014. Eur Geriatr Med. (2022) 13:967–75. doi: 10.1007/s41999-022-00619-3


 14. Dewald, JF, Meijer, AM, Oort, FJ, Kerkhof, GA, and Bögels, SM. The influence of sleep quality, sleep duration and sleepiness on school performance in children and adolescents: a meta-analytic review. Sleep Med Rev. (2010) 14:179–89. doi: 10.1016/j.smrv.2009.10.004 

 15. Sun, Y, Shi, L, Bao, Y, Sun, Y, Shi, J, and Lu, L. The bidirectional relationship between sleep duration and depression in community-dwelling middle-aged and elderly individuals: evidence from a longitudinal study. Sleep Med. (2018) 52:221–9. doi: 10.1016/j.sleep.2018.03.011 

 16. Luo, Y, Li, Y, Xie, J, Duan, Y, Gan, G, Zhou, Y , et al. Symptoms of depression are related to sedentary behavior and sleep duration in elderly individuals: a cross-sectional study of 49,317 older Chinese adults. J Affect Disord. (2022) 308:407–12. doi: 10.1016/j.jad.2022.04.102 

 17. Bubu, OM, Brannick, M, Mortimer, J, Umasabor-Bubu, O, Sebastião, YV, Wen, Y , et al. Sleep, cognitive impairment, and Alzheimer’s disease: a systematic review and meta-analysis. Sleep. (2017) 40:zsw032. doi: 10.1093/sleep/zsw032


 18. Chen, W, and Wang, X. Longitudinal associations between sleep duration and cognitive impairment in Chinese elderly. Front Aging Neurosci. (2022) 14:1037650. doi: 10.3389/fnagi.2022.1037650 

 19. Duppen, D, Lambotte, D, Dury, S, Smetcoren, AS, Pan, H, de Donder, L , et al. Social participation in the daily lives of frail older adults: types of participation and influencing factors. J Gerontol B Psychol Sci Soc Sci. (2020) 75:2062–71. doi: 10.1093/geronb/gbz045 

 20. Diggs, J
. Activity theory of aging In: SJD Loue and M Sajatovic, editors. Encyclopedia of aging and public health. New York, NY: Springer (2008)


 21. Cohen, S, and Wills, TA. Stress, social support, and the buffering hypothesis. Psychol Bull. (1985) 98:310–57. doi: 10.1037/0033-2909.98.2.310


 22. Du, M, Dai, W, Liu, J, and Tao, J. Less social participation is associated with a higher risk of depressive symptoms among Chinese older adults: a community-based longitudinal prospective cohort study. Front Public Health. (2022) 10:781771. doi: 10.3389/fpubh.2022.781771 

 23. Carandang, RR, Shibanuma, A, Kiriya, J, Vardeleon, KR, Asis, E, Murayama, H , et al. Effectiveness of peer counseling, social engagement, and combination interventions in improving depressive symptoms of community-dwelling Filipino senior citizens. PLoS One. (2020) 15:e0230770. doi: 10.1371/journal.pone.0230770 

 24. Cai, S
. Does social participation improve cognitive abilities of the elderly? J Popul Econ. (2022) 35:591–619. doi: 10.1007/s00148-020-00817-y


 25. Zheng, F, Zhong, B, Song, X, and Xie, W. Persistent depressive symptoms and cognitive decline in older adults. Br J Psychiatry. (2018) 213:638–44. doi: 10.1192/bjp.2018.155


 26. Zhu, Y, Li, C, Xie, W, Zhong, B, Wu, Y, and Blumenthal, JA. Trajectories of depressive symptoms and subsequent cognitive decline in older adults: a pooled analysis of two longitudinal cohorts. Age Ageing. (2022) 51:afab191. doi: 10.1093/ageing/afab191 

 27. Liu, H, Ma, Y, Lin, L, Sun, Z, Li, Z, and Jiang, X. Association between activities of daily living and depressive symptoms among older adults in China: evidence from the CHARLS. Front Public Health. (2023) 11:1249208. doi: 10.3389/fpubh.2023.1249208 

 28. Du, P, and Wang, Y. Population ageing and the development of social care service systems for older persons in China. Int J Ageing Develop Count. (2016) 1:40–52.


 29. Katz, S
. Assessing self-maintenance: activities of daily living, mobility, and instrumental activities of daily living. J Am Geriatr Soc. (1983) 31:721–7. doi: 10.1111/j.1532-5415.1983.tb03391.x 

 30. Li, Y, Wu, Y, Zhai, L, Wang, T, Sun, Y, and Zhang, D. Longitudinal association of sleep duration with depressive symptoms among middle-aged and older Chinese. Sci Rep. (2017) 7:11794. doi: 10.1038/s41598-017-12182-0 

 31. Ma, X, Piao, X, and Oshio, T. Impact of social participation on health among middle-aged and elderly adults: evidence from longitudinal survey data in China. BMC Public Health. (2020) 20:1–8. doi: 10.1186/s12889-020-08650-4


 32. Boey, KW
. Cross-validation of a short form of the CES-D in Chinese elderly. Int J Geriatr Psychiatry. (1999) 14:608–17. doi: 10.1002/(SICI)1099-1166(199908)14:8<608::AID-GPS991>3.0.CO;2-Z 

 33. Fu, C, Li, Z, and Mao, Z. Association between social activities and cognitive function among the elderly in China: a cross-sectional study. Int J Environ Res Public Health. (2018) 15:231. doi: 10.3390/ijerph15020231 

 34. Hu, L, and Bentler, PM. Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struct Equ Model Multidiscip J. (1999) 6:1–55. doi: 10.1080/10705519909540118


 35. Lindbergh, CA, Dishman, RK, and Miller, LS. Functional disability in mild cognitive impairment: a systematic review and meta-analysis. Neuropsychol Rev. (2016) 26:129–59. doi: 10.1007/s11065-016-9321-5


 36. Winblad, B, Palmer, K, Kivipelto, M, Jelic, V, Fratiglioni, L, Wahlund, LO , et al. Mild cognitive impairment–beyond controversies, towards a consensus: report of the international working group on mild cognitive impairment. J Intern Med. (2004) 256:240–6. doi: 10.1111/j.1365-2796.2004.01380.x 

 37. Boeve, B, McCormick, J, Smith, G, Ferman, T, Rummans, T, Carpenter, T , et al. Mild cognitive impairment in the oldest old. Neurology. (2003) 60:477–80. doi: 10.1212/WNL.60.3.477


 38. Yan, KK, Accordino, MP, Boutin, DL, and Wilson, KB. Disability and the Asian culture. J Appl Rehabil Couns. (2014) 45:4–8. doi: 10.1891/0047-2220.45.2.4


 39. Vandekerckhove, M, Weiss, R, Schotte, C, Exadaktylos, V, Haex, B, Verbraecken, J , et al. The role of presleep negative emotion in sleep physiology. Psychophysiology. (2011) 48:1738–44. doi: 10.1111/j.1469-8986.2011.01281.x 

 40. Lo, JC, Groeger, JA, Cheng, GH, Dijk, DJ, and Chee, MWL. Self-reported sleep duration and cognitive performance in older adults: a systematic review and meta-analysis. Sleep Med. (2016) 17:87–98. doi: 10.1016/j.sleep.2015.08.021 

 41. Marsland, AL, Gianaros, PJ, Kuan, DCH, Sheu, LK, Krajina, K, and Manuck, SB. Brain morphology links systemic inflammation to cognitive function in midlife adults. Brain Behav Immun. (2015) 48:195–204. doi: 10.1016/j.bbi.2015.03.015 

 42. Hu, M, Shu, X, Feng, H, and Xiao, LD. Sleep, inflammation and cognitive function in middle-aged and older adults: a population-based study. J Affect Disord. (2021) 284:120–5. doi: 10.1016/j.jad.2021.02.013 

 43. Lupien, SJ, McEwen, BS, Gunnar, MR, and Heim, C. Effects of stress throughout the lifespan on the brain, behaviour and cognition. Nat Rev Neurosci. (2009) 10:434–45. doi: 10.1038/nrn2639


 44. Linnemann, C, and Lang, UE. Pathways connecting late-life depression and dementia. Front Pharmacol. (2020) 11:279. doi: 10.3389/fphar.2020.00279 

 45. Byers, AL, and Yaffe, K. Depression and risk of developing dementia. Nat Rev Neurol. (2011) 7:323–31. doi: 10.1038/nrneurol.2011.60 

 46. Hartlage, S, Alloy, LB, Vázquez, C, and Dykman, B. Automatic and effortful processing in depression. Psychol Bull. (1993) 113:247–78. doi: 10.1037/0033-2909.113.2.247



Copyright
 © 2024 Huang, Zhong, Cheng, Shuai, Zhu and Diao. 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.

OPS/images/fpubh-12-1378979-t002.jpg
Variables IADL (score) Sleep duration Depressive symptoms  Cognitive sta

TADL (score) 1 0085+ X 0.265%% 0250+
Sleep duration ~0.085% 1 X ~0313+* 011
Social participation ~0.088% 0.035% 1 0145+ 0.2414%
Depressive symptoms 0.265% ~0313+* 0145+ 1 0304+
Cognitive status ~0.250% 0118 0.241%% 0304+ 1
MzSD 551541659 703842017 148420822 17.5836.065 11.759+4.110

166

5 %% p < 0.01; % p < 0.05.





OPS/images/fpubh-12-1378979-t003.jpg
Effect Boot SE Boot 95% Cl

Total effect ~0.620 0.040 [-0.692, ~0.540]
Direct effect ~0.426 0039 [-0.502, ~0.350]
Total indirect effect ~0.193 0018 [~0.230, ~0.160]
Path 1: IADL—depression—cognitive status -0.127 0015 [~0.158, ~0.100]
Path 2: IADL—sleep duration—cognitive status ~0.006 0.004 [-0.015,0002]

Path 3: IADL—sleep duration—depression—cognitive status -0014 0.004 [-0.022,~0.006]
Path 4: IADL—sp.—depression—cognitive status ~0.006 0.001 [~0.008, ~0.003]
Path 5: IADL—sp.—cognitive status ~0041 0007 [~0.054,~0.028]

The serial mediation model with PROCESS (Model 80). Paths with statistical significance at the p<0.05 level are indicated in bold.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Instrumental activities of daily living function and cognitive status among Chinese older adults: a serial multiple mediation model



		1 Introduction



		1.1 Adverse psychological and health outcomes of declining IADL functioning



		1.2 The mediating effect of sleep duration



		1.3 The mediating effect of social participation



		1.4 Depressive symptoms as an emotional predictor of cognitive status



		1.5 The present study









		2 Materials and methods



		2.1 Sample



		2.2 Measures



		2.2.1 IADL



		2.2.2 Sleep duration



		2.2.3 Social participation



		2.2.4 Depressive symptoms



		2.2.5 Cognitive status









		2.3 Statistical analysis









		3 Results



		3.1 Preliminary analyses



		3.2 Correlation analyses of the study variables



		3.3 Path analysis









		4 Discussion



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Footnotes



		References



















OPS/images/fpubh-12-1378979-g001.jpg
IADL

Sleep duration

0.4

Depressive symptoms

Social participation

043

cognitive status;






OPS/images/fpubh-12-1378979-t001.jpg
Variables
Age
60-69
70-79
280
Marital status
Other
Married
Hukou
Other
Non-agricultural
Sex
Female
Male
Education level
Tlliterate
Elementary school
Middle school

>High school

Comparisons of two categories were performed with unpaired f-test, and comparisons of > 3 categories were performed with one-way ANOVA of multiple comparison.

N (%)

2,254 (61.5%)
1,072(29.2%)
339 (9.3%)

762 (20.8%)
2903 (79.2%)

2,730 (74.5%)
935 (25.5%)

1,824 (49.8%)

1,841 (50.2%)

2,034 (55.5%)
880 (24.0%)
466 (12.7%)

285 (7.8%)

Mean

1172
1173

1210

1193

171

1172

1188

1179

1173

11799
11780
11586

11705

F/t
1293
408
420
399
1318
432
405
~1.086
413
406
0470
415
407
0356
4102
4093
4190
4090

0275

0188

0278

0638

0.785





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Instrumental activities of daily
living function and cognitive
status among Chinese older

adults: a serial multiple mediation
model












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






