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Background: With the acceleration of global aging, loneliness among older 
adults has become a prominent issue and a critical public health concern. 
Existing research has primarily focused on the cross-sectional relationship 
between social support and loneliness, but longitudinal dynamics and 
bidirectional mechanisms remain underexplored. This study aims to explore 
the developmental trajectories and interaction between loneliness and social 
support among Chinese older residents in the community.

Methods: The study was conducted with three waves of data collection 
(6-month intervals) over 1 years, involving 1,225 Chinese older residents in the 
community. The Navigating the Social Support Scale and the UCLA Loneliness 
Scale were used to measure social support and loneliness, respectively. Cross-
lagged panel modeling (CLPM) was employed to examine bidirectional predictive 
relationships, while parallel process latent growth curve modeling (LGCM) was 
applied to assess associations between initial levels and developmental rates of 
the two constructs.

Results: (1) The loneliness of the older adults gradually increased over time, 
while the level of social support slowly decreased. (2) Loneliness could negatively 
predict social support from T1 to T2, and T2 to T3, but only social support at 
T1 negatively predicted loneliness at T2. (3) The initial level of loneliness could 
negatively predict the development speed of social support, and social support 
could also negatively predict the development speed of loneliness.

Conclusion: We found that that high loneliness is a risk factor in the development 
of social support levels, and high social support is also a protective factor in the 
development of loneliness, which provides empirical evidence for the study of 
emotional health in the older adults.

KEYWORDS

social support, loneliness, cross-lagged model, parallel process latent growth curve 
model, older adults

OPEN ACCESS

EDITED BY

Alberto Sardella,  
University of Catania, Italy

REVIEWED BY

Patricia M. Alt,  
Towson University, United States
Sugarmaa Myagmarjav,  
Mongolian National University of Medical 
Sciences, Mongolia
Zahide Akeren,  
Bayburt University, Türkiye
Aiqin Wang,  
Xidian University, China

*CORRESPONDENCE

Xin Li  
 xin.li-4@manchester.ac.uk

†These authors have contributed equally to 
this work

RECEIVED 08 May 2025
ACCEPTED 25 June 2025
PUBLISHED 08 July 2025

CITATION

Hu C, Chen Y, Li X, Wang X and Chu J (2025) 
Developmental trajectories of loneliness and 
social support in older adults: based on the 
parallel process latent growth curve model.
Front. Public Health 13:1625322.
doi: 10.3389/fpubh.2025.1625322

COPYRIGHT

© 2025 Hu, Chen, Li, Wang and Chu. 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 08 July 2025
DOI 10.3389/fpubh.2025.1625322

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2025.1625322&domain=pdf&date_stamp=2025-07-08
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1625322/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1625322/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1625322/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1625322/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1625322/full
mailto:xin.li-4@manchester.ac.uk
https://doi.org/10.3389/fpubh.2025.1625322
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2025.1625322


Hu et al. 10.3389/fpubh.2025.1625322

Frontiers in Public Health 02 frontiersin.org

Introduction

Modern individuals are becoming increasingly lonely, with nearly 
one-third of people in industrialized nations found to suffer from 
loneliness (1). Loneliness has a profound effect on mental health (2). 
It is important to note that, with the acceleration of global aging, the 
mental health of the older adults has increasingly become a critical 
issue in public health (3). According to recent statistics, the older 
population over the age of 60 in China has surpassed 267 million, 
accounting for 18.9% of the total population (3). Alongside these 
profound demographic changes, the issue of loneliness among the 
older adults has garnered widespread attention from various sectors 
of society (4, 5). Epidemiological studies suggest that approximately 
40% of the older population in China experiences varying degrees of 
loneliness, with 6.3% exhibiting severe symptoms (3, 6). Therefore, it 
is imperative to explore the factors behind loneliness. The emergence 
and persistence of loneliness among the older adults is shaped by 
multiple psychological and social factors (7, 8). According to socio-
emotional selectivity theory (9, 10), as individuals age, their perception 
of time changes, which leads them to place greater emphasis on 
emotional fulfillment. This shift in priorities makes older adults more 
likely to seek close social relationships compared to younger 
individuals (7). That is, social support plays a key role in loneliness of 
the older adults. Previous studies have found that social support is a 
negative predictor of loneliness among the older adults (11). However, 
previous studies are cross-sectional designs and unable to test the 
long-term prospective association between social support and 
loneliness (11, 12). This reduces confidence in the ability to derive 
reliable causal inferences. Although a longitudinal study finds that 
social support of the older adults significantly predicts loneliness (13), 
such findings primarily focus on between-person differences and offer 
limited insight into intraindividual processes. That is, it remains 
unclear whether fluctuations in an individual’s perceived social 
support are associated with corresponding changes in their feelings of 
loneliness—a within-person association that is critical for 
understanding the mechanisms of change and informing personalized 
interventions. Moreover, existing studies have rarely examined how 
the trajectories of social support and loneliness unfold over time and 
interact at the individual level. This presents a significant gap in the 
literature, as loneliness is not a static condition but rather a dynamic 
and fluctuating experience (13). It is therefore necessary to adopt a 
longitudinal approach that allows for the modeling of intraindividual 
change and the temporal sequencing. Such an approach enables 
researchers to disentangle stable trait-level associations from state-
level processes among older adults.

Loneliness is defined as a subjective emotional state characterized 
by feelings of alienation and indifference, which arise from a 
discrepancy between an individual’s desired social relationships and 
their actual social experiences (14). It reflects a state in which an 
individual’s need for emotional connection is unmet during social 
interactions (15). Extensive research has shown that loneliness has 
significant and lasting negative effects on the physical and mental 
health of older adults (4, 16). On the one hand, loneliness not only 
increases the risk of depressive symptoms and anxiety disorders but 
also reduces mental resilience and emotional stability (17, 18). On the 
other hand, loneliness can impair cognitive function, exacerbate 
chronic diseases, and even contribute to higher mortality rates (19, 
20). Additionally, loneliness is dynamic and its severity tends to 

diminish over time (21). Given the well-documented adverse effects 
of loneliness on both the physical and mental health of older adults—
including increased risks of depression, anxiety, cognitive decline, 
chronic disease exacerbation, and mortality (4, 16–20)—
understanding its developmental course and modifiable predictors is 
of urgent practical importance. By employing a longitudinal design, 
the present study aims to (1) investigate whether changes in perceived 
social support are significantly associated with changes in loneliness 
over time at the within-person level, and (2) explore the temporal 
dynamics and bidirectional processes between these two constructs. 
This approach not only addresses a critical gap in the literature but 
also provides a more nuanced understanding of the social 
determinants of loneliness in aging populations, thereby informing 
targeted intervention strategies.

Based on Maslow’s hierarchy of needs, an individual’s mental 
health depends on the satisfaction of basic psychological needs, 
including belongingness needs, autonomy needs, and competence 
needs (22). Specifically, social support plays a crucial role in alleviating 
loneliness among older adults by addressing their core psychological 
needs, including belongingness, autonomy, and competence (23). That 
is, belongingness needs refer to the desire for stable and meaningful 
social relationships, which are often threatened in later life due to role 
transitions or social losses. Social support fulfills these needs by 
fostering emotional connection and providing a sense of acceptance, 
thereby reducing feelings of isolation (24). Autonomy needs, defined 
as the desire to maintain control over one’s life and decisions, are often 
undermined in older adults due to physical decline or dependency 
(25). Thus, it respects and reinforces their autonomy and enhances 
their sense of agency, thereby mitigating loneliness (26). Competence 
needs can also diminish with aging as the older adults experience 
reduced opportunities to contribute or demonstrate skills. Social 
support, particularly through activities that acknowledge and utilize 
their abilities, helps restore a sense of self-efficacy and purpose (27). 
By simultaneously addressing these interconnected needs, social 
support becomes a powerful mechanism to reduce loneliness and 
improve the psychological well-being of the older adults (28).

Besides, according to the attachment theory, which posits that 
people are physiologically predisposed to form strong emotional 
bonds with significant others to ensure security and emotional 
regulation (29). Although attachment behaviors are most prominent 
in early childhood, contemporary attachment research emphasizes 
that attachment needs persist throughout a person’s life (30). Among 
older adults, key life transitions-such as retirement and declining 
health-can disrupt established attachment relationships, leading to 
greater vulnerability to emotional distress, including loneliness. From 
this perspective, loneliness is conceptualized not just as a lack of social 
contact, but as a disruption of emotionally secure attachment bonds. 
Importantly, perceived social support can serve as a proxy for secure 
attachment. This means that from an attachment perspective, the 
quality of social support-not just its availability-is most important in 
addressing loneliness (31).

Empirical studies have indicated that the older adults with high 
social support show lower depression in cross-sectional study (11, 12, 
31, 32). One longitudinal study also indicates that social support 
significantly negatively predicts loneliness of the older adults (13). In 
addition, a longitudinal study of 10,146 older adults (aged 70+) from 
the ASPREE cohort demonstrated that those who actively engage in 
community activities and maintain broad interpersonal networks tend 
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to sustain more positive mental states, even as physical mobility 
declines (33). Also, a meta-analysis further confirms that social 
support is an important predictor of loneliness of the older adults (2). 
However, previous studies have three larger problems that weaken the 
validity of their findings. First, previous studies are mainly conducted 
in Western countries under the background of individualism. Second, 
they used a cross-sectional design, which raised the concern of shared 
method variance. Third, the existing literature remains unclear 
whether high social support can reduce loneliness and loneliness can 
affect the quality of social support at the within-person level. Thus, the 
present study was to explore the relation between social support and 
loneliness used a longitudinal design and the parallel process latent 
growth curve model among Chinese older adults.

It is important to note that, loneliness may also influence social 
support of the older adults according to Interactive process theory 
which emphasizes that social support is the product of a two-way 
interaction in which individuals are both recipients and providers of 
support (34). That is, when loneliness is excessive, older adults may 
exhibit negative interaction patterns, such as overdependence, 
emotional detachment, or distrust of others’ help, which can 
significantly affect their social support. Specifically, feelings of 
loneliness are usually accompanied by negative self-perceptions and 
distrust of the intentions of others. When older adults feel lonely, they 
may perceive themselves as unworthy of support or become skeptical 
of the concerns of others (21). This cognitive bias can prevent them 
from actively seeking social support while causing them to 
misinterpret the supportive behaviors offered by others (35). Namely, 
loneliness and social support may reciprocally affect each other. 
However, to date, none of the aforementioned studies has examined 
the possibility of bidirectional associations in the relation between 
loneliness and social support.

By incorporating the Maslow’s hierarchy of needs and the socio-
emotional selectivity theory, we used a longitudinal design to address 
the relation between social support and loneliness by using cross-
lagged model and the parallel process latent growth curve model. 
Based on the aforementioned literature, the aims of the current study 
were two fold. The first aim was to explore whether social support and 
loneliness were pairwise bidirectional related over time (Hypothesis 1). 
Specifically, older adults with high social support would be more likely 
to show low loneliness. Likewise, once older adults have high loneliness, 
they are more engaged in low social support. The second aim was to 
examine whether the intercept and slope of social support would 
be  significantly related to the intercept and the slope of loneliness 
(Hypothesis 2). Specifically, the initial level of social support would 
significantly predict the initial level of loneliness and the change rate of 
social support would significantly predict the change rate of loneliness.

Method

Participants and sample

In the current study, six large communities in Wuhan, each with 
an approximate population of 30,000 and a history of around 20 years, 
were selected as the target population. A simple random sampling 
method was employed, supported by community committees and 
promotional activities in community squares to facilitate participant 
recruitment face-to-face surveys. Additionally, to increase the 

diversity and reach of the sample, a snowball sampling approach was 
utilized, whereby participants were encouraged to invite their friends 
and acquaintances to join the survey. The inclusion criteria specified 
that participants must be permanent residents of Wuhan with local 
household registration, aged 60 years or older, free from hearing or 
speech impairments, and without major health conditions such as 
dementia. Snowball sampling was deemed necessary due to the 
limitations of random recruitment in capturing certain segments of 
the older adult population, particularly those who were more socially 
isolated or less likely to engage with community activities.

The study began by calculating the required sample size using 
G*Powe 3.1 software. To achieve 80% statistical test power, a significant 
level of α  = 0.05 (two-tailed), and a medium effect size (d  = 0.4), a 
minimum of 352 subjects was required. The survey was initiated in 
March 2022, with follow-up assessments conducted every 6 months 
thereafter. Using three waves of data collection on loneliness and social 
support among older adults, a cross-lagged model and a parallel latent 
variable growth model were constructed. The initial wave (T1) yielded 
1,225 valid responses. The second wave (T2) collected 1,026 valid 
responses, and the third wave (T3) obtained 826 valid responses, 
comprising 328 males and 498 females, after excluding participants who 
were lost to follow-up or declined further participation. Given the critical 
role of sample size in longitudinal studies, this research also analyzed 
sample attrition rates. Specifically, the attrition rate for the first wave was 
16.2%, while the attrition rate for the second wave was 19.4% (Figure 1).

Data collection

This longitudinal study involved face-to-face data collection 
conducted by trained undergraduate students in educational 
psychology and provided detailed explanations to older adults and 
their families regarding the research purpose, procedures, and 
potential risks, followed by the distribution of informed consent 
forms. Participants were formally enrolled only after providing 
consent. During the intervals between assessments, regular contact 
was maintained with participants through phone follow-ups and 
community meetings to check on their well-being and remind them 
of the timing and importance of the next assessment. For participants 
at risk of dropping out due to health issues, relocation, or other 
reasons, accommodations (such as home visits or assistance in 
resolving practical difficulties) were provided whenever possible to 
enhance retention rates and ensure data continuity and completeness. 
Questionnaires were collected immediately after each assessment. For 
participants who had difficulty reading, writing, or understanding 
questionnaire items, the trained interviewers offered one-on-one 
assistance, including reading questions aloud, clarifying their meaning 
using Mandarin or local dialects, and accurately recording the 
participants’ responses without interpretation or leading. Given the 
longitudinal design of this study, the three assessments were conducted 
at six-month intervals, with consistent testing procedures each time. 
The total duration of each assessment was approximately 30 min.

Assessment of social support

The Navigating the Social Support Scale was used to measure 
levels of social support (36). The questions of the scale were set around 
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the three dimensions of family, friends and other support, with a total 
of 12 questions. A 7-point Likert scale (1 strongly disagree to 7 
strongly agree) was used. Higher scores indicate a greater sense of 
social support felt by the individual. The Cronbach’s α were 0.94, 0.95, 
and 0.93.

Assessment of loneliness

We used the third version of the UCLA Loneliness Scale developed 
by Russell (37). This version reduces the reading skills required to 
comprehend the entries and is well suited to the older population. The 
scale consists of 20 questions, of which 11 are in positive order and 9 
are in reverse order (which have been converted to positive order). 
The scoring system is based on a four-point scale, with higher scores 
obtained indicating a greater degree of loneliness in the individual. 
The Cronbach’s α were 0.95, 0.95, and 0.95.

Data analysis

First, descriptive statistics and correlation analyses were 
performed using SPSS 26.0 as an initial step in the data analysis. 
Second, structural equation modeling was conducted in Mplus 8.3 to 
address the primary research questions. Specifically, the measurement 
invariance of all scales over time was assessed, and the relative fit of 
the constrained model was evaluated based on changes in CFI and 
RMSEA. The changes in CFI and RMSEA for each model were less 
than 0.010 and 0.015, respectively, indicating that the models 
demonstrated equivalent fit (38). Additionally, a three-wave 
autoregressive cross-lagged panel model (CLPM) was constructed to 
examine the cross-lagged effects and bidirectional associations 
between social support and loneliness. Finally, a parallel process latent 
growth curve model was employed to investigate the longitudinal 
relationship between social support and loneliness over time. Several 

model fit criteria were employed to evaluate goodness-of-fit (39), 
which included the chi-square/degrees of freedom ratio (χ2/df), the 
comparative fit index (CFI), the Tucker and Lewis Index (TLI), the 
root mean squared error of approximation (RMSEA), and 
the standardized root mean square residual (SRMR). Close fit of the 
model was indicated by χ2/df values ≤ 3 (39), TLI and CFI values ≥ 
0.90 (40), RMSEA values ≤ 0.08 (41), and SRMR values ≤ 0.08 (42).

Results

Bivariate analyses

Means, standard deviations, and correlations for all variables are 
presented in Table 1. Social support was negatively associated with 
loneliness at all times.

Testing for the cross-lagged regression of 
social support and loneliness

First, to assess the measurement invariance of all scales over time, 
we  established the morphological equivalence model, weak 
equivalence model, and strong equivalence model for the two 
constructs of social support and loneliness after control 
socioeconomic. The model fit indices are presented in Table  2. 
Following the recommendation of Cheung and Rensvold (43), ΔCFI 
was used as a criterion for model comparison, as it is not influenced 
by model parameters or sample size. When ΔCFI is equal to or less 
than 0.01, the assumption of measurement invariance is supported. 
This confirmation allowed for subsequent cross-lagged analyses to 
be conducted.

Second, after control socioeconomic, the model was a saturated 
model with χ2 (32) = 0, RMSEA = 0, CFI = 1, and TLI = 1. The 
results are shown in Figure 2. The autoregressive path analysis results 

FIGURE 1

Flowchart of participants.
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with the same variables at different time points showed that the 
loneliness and social support showed moderate stability at three-
time points, with the autoregressive path coefficients ranging from 
0.456 to 0.535. More importantly, the cross-regression paths analysis 
showed that loneliness at Time 1 had significant predictive effects on 
social support at Time 2 (β = −0.122, p < 0.001). Social support at 
Time 1 had significant predictive effects on loneliness at Time 2 
(β = −0.135, p < 0.001). Loneliness at Time 2 had significant 
predictive effects on social support at Time 3 (β = −0.172, p < 0.001). 
Social support at Time 2 could not significantly predict loneliness 
at Time 3.

Parallel latent variable growth modeling of 
social support and loneliness

As shown in Figure 3, after control socioeconomic, the model fit 
well, χ2/df = 9.892, RMSEA = 0.102, SRMR = 0.038, CFI = 0.957, and 
TLI = 0.911. Loneliness was negatively correlated with social support 
at the initial level (r = −0.201, p < 0.001), i.e., the higher the initial 
loneliness of an individual, the lower the level of his or her social 
support. In addition, the rate of development of loneliness was 
negatively correlated with the rate of development of social support 
(r = −0.548, p < 0.001), which means that the faster an individual’s 
loneliness develops, the slower the level of social support develops. 
The initial level of loneliness negatively predicted the rate of 
development of social support level (β = −0.386, p < 0.01), which 
means that the higher the initial loneliness of an individual, the slower 

the rate of development of social support level, which acted as a 
hindrance. At the same time, the initial level of social support 
negatively predicted the rate of change in the level of loneliness 
(β = −0.235, p < 0.001), i.e., the higher the initial level of social 
support, the slower the rate of growth of loneliness, showing a 
buffering effect.

Discussion

Loneliness and social support

The current study employed cross-lagged regression modeling to 
investigate the dynamic relation between loneliness and social 
support. First, the research findings reveal a dynamic reciprocal 
relationship between loneliness and social support among older 
adults, which aligns with previous research conclusions (44). 
Specifically, higher baseline loneliness scores predicted lower 
subsequent social support levels. This phenomenon can be explained 
by the scar theory (45), which posits that negative emotional 
experiences leave lasting “scars” that impair individuals’ social 
functioning and foster pessimistic social expectations. In other words, 
compared to older adults with lower loneliness, those with higher 
loneliness tend to exhibit more negative social attitudes. The lonelier 
individuals were initially, the more pessimistic they became about 
future social interactions and self-perceptions (46). Thus, elevated 
loneliness in older adults may adversely affect their later 
social support.

TABLE 1 Descriptive statistics and correlations among variables of interest.

M SD 1 2 3 4 5 6

1. T1 loneliness 35.03 13.93 1

2. T2 loneliness 38.12 14.55 0.529*** 1

3. T3 loneliness 41.34 14.86 0.388*** 0.540*** 1

4. T1 social 

support

54.49 19.38 −0.116*** −0.200*** −0.230*** 1

5. T2 social 

support

52.24 19.58 −0.197*** −0.368*** −0.235*** 0.562*** 1

6. T3 social 

support

52.13 18.68 −0.279*** −0.360*** −0.470*** 0.476*** 0.545*** 1

*p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 2 Cross-temporal equivalence test for loneliness and social support.

Measurement 
model

χ2 (df) ΔCFI ΔTLI CFI TLI RMSEA (90% CI) SRMR

Social support

Morphological equivalence 698.372 (510) – – 0.923 0.916 0.058 (0.043, 0.064) 0.063

Weak equivalence 752.712 (538) −0.009 −0.006 0.914 0.910 0.055 (0.043, 0.065) 0.079

Strong equivalence 812.456 (543) −0.008 −0.005 0.906 0.905 0.053 (0.045, 0.065) 0.089

Loneliness

Morphological equivalence 363.452 (148) – – 0.991 0.988 0.040 (0.037, 0.047) 0.018

Weak equivalence 372.523 (169) 0.001 0.003 0.992 0.991 0.037 (0.035, 0.043) 0.019

Strong equivalence 392.682 (192) 0.002 0.002 0.994 0.991 0.039 (0.033, 0.042) 0.019
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Second, we found that higher levels of social support in the 
first year significantly reduced loneliness in the subsequent year 
(11, 12, 31). Our study also supports Maslow’s hierarchy of needs, 
which provides insight into how social support affects older 

adult’s loneliness from the perspective of psychological needs. 
The need for belonging gives older persons a sense of social 
connection, the need for autonomy gives them a sense of control 
over their lives, and the need for competence helps them to 
recognize their own value. The fulfillment of these needs makes 
social support an important psychological resource for alleviating 
loneliness among older adults (22). But, we  found that social 
support in the second year did not significantly predict loneliness 
in the third year. This can be explained that, the alleviation of 
loneliness depends on the balance between the benefits and costs 
of social interactions. When older adults perceive the benefits of 
social support, such as emotional satisfaction or practical 
assistance, as exceeding the associated costs, such as time and 
energy investment, their loneliness decreases (32, 47). Conversely, 
if the perceived quality of support diminishes, such as through 
superficial family care or unengaging community activities, and 
the returns fall short of expectations, loneliness may intensify. 
These findings suggest that the effectiveness of social support in 
mitigating loneliness is influenced by variations in the quality of 
the support provided, highlighting an important direction for 
future research.

Third, the analysis of the latent variable growth model revealed 
a nuanced interaction between the initial state and developmental 
trends in the relationship between loneliness and social support 
among older adults. At the initial level, a significant negative 
correlation was identified: individuals with higher levels of 
loneliness perceive lower levels of social support (2). The reason is 
that, for the older adults, this effect may become more pronounced 
as a result of significant events such as changes in life roles (e.g., 
retirement), adjustments in life circumstances or relationship 
networks, or the loss of an intimate partner (13). What’s more, the 
study also revealed that older adults with higher initial levels of 
social support exhibited slower growth in loneliness over time, even 
though their social support levels may also decline. This can 
be explained that, higher initial social support reflects greater access 

FIGURE 2

Cross-lagged model with longitudinal relations between social support and loneliness. The symbol * denotes statistical significance levels. *p < 0.05, 
**p < 0.01, ***p < 0.001.

FIGURE 3

The parallel process latent growth curve model between social 
support and loneliness. The symbol * denotes statistical significance 
levels. *p < 0.05, **p < 0.01, ***p < 0.001.
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to social capital, which provides emotional comfort and a sense of 
belonging over time (1, 48).

Fourth, a notable finding of this study was the relationship 
between initial levels of loneliness and subsequent developmental 
trajectories. Older adults with higher initial levels of loneliness 
exhibited slower increases in loneliness over time but also 
experienced slower progress in social support. This seemingly 
paradoxical finding reflects the complexity of psychological 
adaptation mechanisms in later life (49). Higher initial loneliness 
may indicate that individuals have developed stable coping 
strategies, which mitigate their perception of loneliness (50, 51). 
However, these adaptations are often accompanied by a narrowing 
of social networks, leading to a stable but negative equilibrium (52). 
This phenomenon underscores a distinctive pattern of emotional 
regulation and social interaction among older adults and highlights 
the bidirectional relationship between loneliness and social support. 
The findings have practical implications for designing mental health 
interventions, emphasizing the importance of rebuilding social 
support systems for individuals with high levels of loneliness to 
disrupt cycles of negative adaptation (53).

Given that this study was conducted only in China, it is 
necessary to consider how the socio-cultural context influences the 
manifestation of loneliness and the nature of perceived social 
support. In Chinese society, where Confucian values are deeply 
rooted, family-based collectivism and filial piety remain central to 
intergenerational relationships and care arrangements for older 
people. Social support usually comes primarily from close relatives, 
especially adult children, and cultural expectations of 
interdependence may exacerbate the psychological impact of unmet 
support needs. Thus, there is a negative correlation between 
loneliness and subsequent social support, and initial levels of 
support are also protective. In contrast, studies from Western 
individualistic societies typically report a wider range of sources of 
support for older people, including neighbors and community-
based organizations formal social services. These differences reflect 
different cultural patterns of aging and self-identity, that is, East 
Asian societies emphasize interdependence and role-based 
obligations, while Western societies tend to value autonomy and 
voluntary association. For example, in the West, older adults may 
have greater flexibility to reconfigure their social networks and seek 
emotional fulfillment outside the home, potentially buffering the 
long-term effects of loneliness. Thus, the mechanisms by which 
social support influences loneliness, and the reciprocity of such 
relationships over time may vary by culture.

Limitations and implications for 
interventions

Several limitations and directions for future research should 
be considered to provide a balanced interpretation of the findings. 
First, all measures relied on self-reports from older adults, which may 
introduce biases and affect the validity of the results. Future studies 
should aim to collect data from multiple sources to enhance 
objectivity. Besides, we acknowledge that a snowball sampling method 
may introduce potential selection bias, as referred individuals may 
share similar characteristics with initial participants. Second, the 
current study employed a six-month interval between measurements. 
Future research could benefit from extending the study period and 

increasing the frequency of data collection to capture more detailed 
developmental trajectories. Lastly, the sample primarily consisted of 
older adults from China, which may restrict the generalizability of the 
findings. Future studies should examine these relationships in diverse 
cultural contexts to better understand their universality and 
cultural specificity.

However, despite these limitations, the findings of the current 
study offer meaningful implications for both educational and 
psychological practice. First, previous cross-sectional designs have 
been limited in their ability to accurately predict the directionality 
and dynamic changes in the relationship between loneliness and 
social support. To address this limitation, the present study employs 
a cross-lagged model and a parallel latent variable growth model, 
enabling a more comprehensive exploration of the interaction 
patterns and developmental trajectories between the two constructs 
from a dynamic perspective. This approach provides robust 
empirical evidence to deepen understanding. Second, the study 
carries important practical implications. Given that social support 
is a critical factor in alleviating loneliness, the findings underscore 
the need for older adults service organizations, community workers, 
and families to actively expand and strengthen social support 
systems for older adults, offering actionable guidance for 
interventions and policy development. That is, efforts should 
be made to foster meaningful interpersonal connections, such as 
through peer-support groups, intergenerational programs, or 
community-based participatory activities that enhance agency, 
recognition, and relational satisfaction. Third, family support can 
be strengthened through intergenerational bonding programs like 
“Grandparent-Grandchild Connection” and educational initiatives. 
Providing free mental health services, including counseling and 
hotlines, is essential to address psychological needs. Bridging the 
digital divide through training programs and user-friendly social 
platforms can help older adults connect more easily. Thus, a lifespan 
approach to social engagement should be encouraged in policy, 
wherein participation in civic organizations, volunteering, and 
social networks is promoted well before old age. Finally, public 
awareness campaigns should emphasize the importance of older 
adults mental health and encourage community-wide involvement 
in support efforts. From a public health perspective, this suggests 
that loneliness should not merely be treated as an outcome, but also 
as a precursor to future social withdrawal. Routine screening for 
loneliness, integrated into community health services and geriatric 
assessments, may facilitate timely referrals and personalized 
psychosocial interventions.

Conclusion

The current study examined the relation between social support 
and loneliness used a longitudinal design and the parallel process 
latent growth curve model among Chinese older adults. Our findings 
highlight that loneliness of the older adults increases over time, while 
social support slowly decreases. Moreover, initial levels of loneliness 
negatively predicted the rate of development of social support, and 
social supports also negatively predicted the rate of development of 
loneliness. These results emphasize the importance of measures to 
effectively alleviate the sense of isolation of the older adults, enhance 
their level of social support and promote mental health and quality 
of life.

https://doi.org/10.3389/fpubh.2025.1625322
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Hu et al. 10.3389/fpubh.2025.1625322

Frontiers in Public Health 08 frontiersin.org

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 the Ethics 
Committee of Wuhan College, Wuhan, China ethics committee 
(No.: 20240516). 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

CH: Conceptualization, Data curation, Funding acquisition, 
Writing  – original draft, Writing  – review & editing. YC: 
Investigation, Methodology, Writing  – review & editing. XL: 
Project administration, Resources, Writing – review & editing. 
XW: Investigation, Validation, Writing – review & editing. JC: 
Project administration, Resources, Validation, Writing – review 
& editing.

Funding

The author(s) declare that financial support was received for 
the research and/or publication of this article. This work was 

supported by the Wuhan Academy Research Fund Annual 
Program (JJB202514).

Acknowledgments

The authors gratefully acknowledge the contributions of all 
participants and research staff involved in 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.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

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, Cacioppo S. The growing problem of loneliness. Lancet. (2018) 

391:426. doi: 10.1016/S0140-6736(18)30142-9

 2. Zhang X, Dong S. The relationships between social support and loneliness: a meta-
analysis and review. Acta Psychol. (2022) 227:103616. doi: 10.1016/j.actpsy.2022.103616

 3. Wang Y, Yan Y, Zhang D. Social exclusion and successful aging: the mediating role 
of sense of meaning in life and self-aging attitudes. Chin J Clin Psychol. (2024) 
32:1046–51. doi: 10.16128/j.cnki.1005-3611.2024.05.017

 4. Puyané M, Chabrera C, Camón E, Cabrera E. Uncovering the impact of loneliness 
in ageing populations: a comprehensive scoping review. BMC Geriatr. (2025) 25:244. 
doi: 10.1186/s12877-025-05846-4

 5. Yang F, Gu D. Strengthening social connections to address loneliness in older 
adults. Lancet Healthy Longev. (2025) 6:100682. doi: 10.1016/j.lanhl.2025.100682

 6. Wang J, Zhou Y, Zhang Q, Li J, Zhai D, Li J, et al. Loneliness among older Chinese 
individuals: the status quo and relationships with activity-related factors. BMC Geriatr. 
(2024) 24:42. doi: 10.1186/s12877-023-04611-9

 7. Zhao Y, Wang L, Chen L, Mao Y, Zhang Z. Perceived characteristics of community 
greenery and subjective well-being of older adults: the mediating role of community 
attachment and the moderating role of family closeness. Psychol Behav Res. (2023) 
21:682–90. doi: 10.12139/j.1672-0628.2023.05.015

 8. Kotwal AA, Cenzer IS, Waite LJ, Covinsky KE, Perissinotto CM, Boscardin WJ, 
et al. The epidemiology of social isolation and loneliness among older adults during the 
last years of life. J Am Geriatr Soc. (2021) 69:3081–91. doi: 10.1111/jgs.17366

 9. Carstensen LL, Isaacowitz DM, Charles ST. Taking time seriously. A theory of 
socioemotional selectivity. Am Psychol. (1999) 54:165–81. doi: 10.1037/0003-066X.54.3.165

 10. Carstensen LL, Fung HH, Charles ST. Socioemotional selectivity theory and the 
regulation of emotion in the second half of life. Motiv Emot. (2003) 27:103–23. doi: 
10.1023/A:1024569803230

 11. Zhao X, Zhang D, Wu M, Yang Y, Xie H, Li Y, et al. Loneliness and depression 
symptoms among the elderly in nursing homes: a moderated mediation model of 

resilience and social support. Psychiatry Res. (2018) 268:143–51. doi: 
10.1016/j.psychres.2018.07.011

 12. Liu L, Gou Z, Zuo J. Social support mediates loneliness and depression in elderly 
people. J Health Psychol. (2016) 21:750–8. doi: 10.1177/1359105314536941

 13. Gabarrell-Pascuet A, Moneta MV, Ayuso-Mateos JL, Miret M, Lara E, Haro JM, 
et al. The effect of loneliness and social support on the course of major depressive 
disorder among adults aged 50 years and older: a longitudinal study. Depress Anxiety. 
(2022) 39:147–55. doi: 10.1002/da.23236

 14. Smoyak SA. Loneliness: a sourcebook of current theory, research and therapy. 
SLACK Incorporated, Thorofare, NJ; (1984), p. 40–41.

 15. Solmi M, Veronese N, Galvano D, Favaro A, Ostinelli EG, Noventa V, et al. Factors 
associated with loneliness: an umbrella review of observational studies. J Affect Disord. 
(2020) 271:131–8. doi: 10.1016/j.jad.2020.03.075

 16. Hutten E, Jongen EMM, Vos A, van den Hout A, van Lankveld J. Loneliness and 
mental health: the mediating effect of perceived social support. Int J Environ Res Public 
Health. (2021) 18:11963. doi: 10.3390/ijerph182211963

 17. Babić D, Benko Mestrovic S, Bertić Ž, Milošević M, Kamenečki G. Assessment of 
different dimensions of loneliness among adults living with chronic diseases. Soc Sci. 
(2024) 13:202. doi: 10.3390/socsci13040202

 18. Schutter N, Holwerda TJ, Comijs HC, Stek ML, Peen J, Dekker JJM. Loneliness, 
social network size and mortality in older adults: a meta-analysis. Eur J Ageing. (2022) 
19:1057–76. doi: 10.1007/s10433-022-00740-z

 19. Boss L, Kang DH, Branson S. Loneliness and cognitive function in the older 
adult: a systematic review. Int Psychogeriatr. (2015) 27:541–53. doi: 
10.1017/S1041610214002749

 20. Lara E, Martín-María N, De la Torre-Luque A, Koyanagi A, Vancampfort D, 
Izquierdo A, et al. Does loneliness contribute to mild cognitive impairment and 
dementia? A systematic review and meta-analysis of longitudinal studies. Ageing Res 
Rev. (2019) 52:7–16. doi: 10.1016/j.arr.2019.03.002

https://doi.org/10.3389/fpubh.2025.1625322
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(18)30142-9
https://doi.org/10.1016/j.actpsy.2022.103616
https://doi.org/10.16128/j.cnki.1005-3611.2024.05.017
https://doi.org/10.1186/s12877-025-05846-4
https://doi.org/10.1016/j.lanhl.2025.100682
https://doi.org/10.1186/s12877-023-04611-9
https://doi.org/10.12139/j.1672-0628.2023.05.015
https://doi.org/10.1111/jgs.17366
https://doi.org/10.1037/0003-066X.54.3.165
https://doi.org/10.1023/A:1024569803230
https://doi.org/10.1016/j.psychres.2018.07.011
https://doi.org/10.1177/1359105314536941
https://doi.org/10.1002/da.23236
https://doi.org/10.1016/j.jad.2020.03.075
https://doi.org/10.3390/ijerph182211963
https://doi.org/10.3390/socsci13040202
https://doi.org/10.1007/s10433-022-00740-z
https://doi.org/10.1017/S1041610214002749
https://doi.org/10.1016/j.arr.2019.03.002


Hu et al. 10.3389/fpubh.2025.1625322

Frontiers in Public Health 09 frontiersin.org

 21. Hawkley LC, 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

 22. Maslow AH. A theory of human motivation. Psychol Rev. (1943) 50:370–96. doi: 
10.1037/h0054346

 23. Czaja SJ, Moxley JH, Rogers WA. Social support, isolation, loneliness, and health 
among older adults in the PRISM randomized controlled trial. Front Psychol. (2021) 
12:728658. doi: 10.3389/fpsyg.2021.728658

 24. Shin MH, Ko SH. Loneliness and social support in the elderly. J Korean Acad 
Psychiatr Ment Health Nurs. (1996) 5:78–87. doi: 10.12934/jkpmhn.1996.5.1.78

 25. Legault L. The need for autonomy. Encyclopedia of personality and individual 
differences. (2016);10:978–973.

 26. Eskimez Z, Demirci PY, TosunOz IK, Oztunç G, Kumas G. Loneliness and social 
support level of elderly people living in nursing homes. Int J Caring Sci. (2019) 12:465–74.

 27. Shen Q, Meng D, Sun C, Jin M. How does social support mediate the relationship 
between functional status and mental health among older adults in China? An 
exploration of the role of children's visits. Geriatr Nurs. (2025) 62:207–13. doi: 
10.1016/j.gerinurse.2025.02.009

 28. Niknam F, Homayouni A, Mohammadi AK. Relationship among social support, 
quality of life and loneliness of the elderly. International Journal of Advanced 
Biotechnology and Research. (2016) 7:1365–73.

 29. Bowlby J. Attachment and loss. Random House (1969).

 30. Mikulincer M, Shaver PR. Attachment in adulthood: Structure, dynamics, and 
change. Guilford Publications. (2010).

 31. Sung M-H, Lim YM, Joo K-S. The relationship between social support and 
loneliness in elderly women living alone. J Korean Public Health Nurs. (2011) 
25:95–106. doi: 10.5932/JKPHN.2011.25.1.095

 32. Elsayed EBM, El-Etreby RR, Ibrahim AA-W. Relationship between social support, 
loneliness, and depression among elderly people. Int J Nurs Didact. (2019) 9:39–47. doi: 
10.15520/ijnd.v9i01.2412

 33. Craig H, Gasevic D, Ryan J, Owen A, McNeil J, Woods R, et al. Socioeconomic, 
behavioural, and social health correlates of optimism and pessimism in older men and 
women: a cross-sectional study. Int J Environ Res Public Health. (2023) 20:3259. doi: 
10.3390/ijerph20043259

 34. Pierce GR, Sarason IG. Handbook of social support and the family. Springer 
Science & Business Media (2013).

 35. Birch SAJ, Stewardson CI, Rho K, Kataria A, Craig SM, Phan MDH, et al. Targeting 
cognitive biases to improve social cognition and social emotional health. Front Psychol. 
(2025) 16:1534125. doi: 10.3389/fpsyg.2025.1534125

 36. Xiao S. Theoretical basis and research application of social support rating scale. J 
Clin Psychiatry. (1994) 4:98.

 37. Rao L, Zhao D, Han Y, Wang X, Yang L. The relationship between loneliness and 
suicide: compensatory and moderating effects of natural associations. Chin J Clin 
Psychol. (2024) 32:1195–206. doi: 10.16128/j.cnki.1005-3611.2024.06.001

 38. Van de Schoot R, Lugtig P, Hox J. A checklist for testing measurement invariance. 
Eur J Dev Psychol. (2012) 9:486–92. doi: 10.1080/17405629.2012.686740

 39. Schermelleh-Engel K, Moosbrugger H, Müller H. Evaluating the fit of structural 
equation models: tests of significance and descriptive goodness-of-fit measures. Methods 
Psychol Res Online. (2003) 8:23–74.

 40. Bentler PM, Bonett DG. Significance tests and goodness of fit in the analysis of 
covariance structures. Psychol Bull. (1980) 88:588. doi: 10.1037/0033-2909.88.3.588

 41. Browne M. Alternative ways of assessing model fit. Testing structural equation 
models. (1993).

 42. Hu L, 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

 43. Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for testing 
measurement invariance. Struct Equ Modeling. (2002) 9:233–55. doi: 
10.1207/S15328007SEM0902_5

 44. Pan C. Bidirectional and dynamic relationships between social isolation and 
loneliness among older adults in China. J Am Med Dir Assoc. (2024) 25:105003. doi: 
10.1016/j.jamda.2024.03.114

 45. Zeiss AM, Lewinsohn PM. Enduring deficits after remissions of depression: a test of 
the scar hypothesis. Behav Res Ther. (1988) 26:151–8. doi: 10.1016/0005-7967(88)90114-3

 46. Bellucci G. Positive attitudes and negative expectations in lonely individuals. Sci 
Rep. (2020) 10:18595. doi: 10.1038/s41598-020-75712-3

 47. Nazari S, Afshar PF, Sadeghmoghadam L, Shabestari AN, Farhadi A. Developing 
the perceived social support scale for older adults: a mixed-method study. AIMS Public 
Health. (2020) 7:66–80. doi: 10.3934/publichealth.2020007

 48. Xin Z. The association between social support provision, psychological 
capital, subjective well-being and sense of indebtedness among undergraduates 
with low socioeconomic status. BMC Psychol. (2023) 11:291. doi: 
10.1186/s40359-023-01325-w

 49. Suanet B, Drewelies J, Duezel S, Eibich P, Demuth I, Steinhagen-Thiessen E, et al. 
Historical change in trajectories of loneliness in old age: older adults today are less 
lonely, but do not differ in their age trajectories. Psychol Aging. (2024) 39:350–63. doi: 
10.1037/pag0000803

 50. Lim MH, Eres R, Vasan S. Understanding loneliness in the twenty-first century: 
an update on correlates, risk factors, and potential solutions. Soc Psychiatry Psychiatr 
Epidemiol. (2020) 55:793–810. doi: 10.1007/s00127-020-01889-7

 51. Ernst JM, Cacioppo JT. Lonely hearts: psychological perspectives on loneliness. 
Appl Prev Psychol. (1999) 8:1–22. doi: 10.1016/S0962-1849(99)80008-0

 52. Deckx L, van den Akker M, Buntinx F, van Driel M. A systematic literature review 
on the association between loneliness and coping strategies. Psychol Health Med. (2018) 
23:899–916. doi: 10.1080/13548506.2018.1446096

 53. Islam MF, Guerrero M, Nguyen RL, Porcaro A, Cummings C, Stevens E, et al. The 
importance of social support in recovery populations: toward a multilevel understanding. 
Alcohol Treat Q. (2023) 41:222–36. doi: 10.1080/07347324.2023.2181119

https://doi.org/10.3389/fpubh.2025.1625322
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/s12160-010-9210-8
https://doi.org/10.1037/h0054346
https://doi.org/10.3389/fpsyg.2021.728658
https://doi.org/10.12934/jkpmhn.1996.5.1.78
https://doi.org/10.1016/j.gerinurse.2025.02.009
https://doi.org/10.5932/JKPHN.2011.25.1.095
https://doi.org/10.15520/ijnd.v9i01.2412
https://doi.org/10.3390/ijerph20043259
https://doi.org/10.3389/fpsyg.2025.1534125
https://doi.org/10.16128/j.cnki.1005-3611.2024.06.001
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.1037/0033-2909.88.3.588
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1016/j.jamda.2024.03.114
https://doi.org/10.1016/0005-7967(88)90114-3
https://doi.org/10.1038/s41598-020-75712-3
https://doi.org/10.3934/publichealth.2020007
https://doi.org/10.1186/s40359-023-01325-w
https://doi.org/10.1037/pag0000803
https://doi.org/10.1007/s00127-020-01889-7
https://doi.org/10.1016/S0962-1849(99)80008-0
https://doi.org/10.1080/13548506.2018.1446096
https://doi.org/10.1080/07347324.2023.2181119

	Developmental trajectories of loneliness and social support in older adults: based on the parallel process latent growth curve model
	Introduction
	Method
	Participants and sample
	Data collection
	Assessment of social support
	Assessment of loneliness
	Data analysis

	Results
	Bivariate analyses
	Testing for the cross-lagged regression of social support and loneliness
	Parallel latent variable growth modeling of social support and loneliness

	Discussion
	Loneliness and social support
	Limitations and implications for interventions

	Conclusion

	References

