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Objective: This study aims to explore the mediating role of social support among the elderly in the relationship between
psychological resilience and sleep quality.

Methods: From December 2024 to March 2025, researchers conducted a questionnaire survey among elderly individuals aged >65
years in Shaanxi Province and Shanghai Municipality. The Connor-Davidson Resilience Scale, Perceived Social Support Scale, and
Pittsburgh Sleep Quality Index (PSQI) were used to assess the psychological resilience, social support, and sleep quality of the elderly.
Structural equation modeling was employed to explore the relationships among the variables.

Results: This study included a total of 359 elderly participants, with an average sleep quality score of 12.69 (standard deviation =
4.15), indicating poor sleep quality. Psychological resilience was significantly associated with sleep quality in the elderly (r = —0.781,
p < 0.001). In the model constructed in this study, social support was considered a partial mediating factor in the relationship between
psychological resilience and sleep quality among the elderly, with the mediating effect accounting for 33.7% of the total effect
(indirect effect B = —0.070, 95% CI = —0.108 to —0.025, p = 0.006).

Conclusion: In the elderly population, psychological resilience and sleep quality are significantly associated, with social support
acting as a mediator in this relationship. The above findings provide scientific basis for the formulation of intervention strategies.
Keywords: clderly, psychological resilience, social support, sleep quality, cross-sectional study

Introduction
The World Health Organization (WHO) defines individuals aged 65 and older as elderly, with a significant portion of the
elderly population residing in developing countries.' According to United Nations data, 9.3% of individuals worldwide
are 65 years of age or older.” In China, the population aged 65 and above has reached 190 million, and is projected to
reach 400 million by 2050, making it one of the nations with the fastest aging populations.”> With the advancement of
technology, increased life expectancy, and declining birth rates leading to a global increase in the elderly population,
aging has become a primary challenge in public health.*>

Sleep participates in regulating the body’s immune system and metabolic processes. It is a crucial behavioral
component that influences both mental and physical health and is a significant predictor of a person’s current state of
health.®” However, sleep problems become increasingly prominent with age. According to surveys, Sleep issues, such as
inadequate or excessive sleep duration, affect about 40% of the elderly.® As they get older, elderly folks eventually get
less sleep than young adults and middle-aged adults.” Additionally, studies reveal that while the time it takes to fall
asleep and wake up gradually increases with age, rapid eye movement and slow-wave sleep decrease. This could result in
excessive naps, which could cause sleep problems and poor sleep quality in older persons.'®!" Numerous epidemiolo-
gical and laboratory studies have confirmed that poor sleep quality is not only associated with mortality, mental illness,
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and cardiovascular disease in older adults, but also leads to fatigue, weakness, and cognitive decline, ultimately affecting
their quality of life.'*' It is clear that improving sleep quality in older adults has become an urgent issue that needs to be
addressed.

Psychological resilience is broadly defined as the ability to adapt to stressors, recover from adversity and life crises,
and return to normal psychological and social functioning shortly after adverse events.'* The traditional Chinese model
of multi-generational households provides emotional support and life care for the elderly, helping to buffer the
psychological stress they face when confronted with adversity. However, with the development of the urbanization
process, young and middle-aged people are migrating on a large scale to urban areas, and some elderly people may leave
their hometowns with their children, creating stressors such as environmental maladjustment and cultural barriers.'” In
addition, because they are separated from their loved ones, left-behind elderly are prone to feelings of loneliness and
other negative emotions, which often affects their psychological resilience level. Consequently, we discovered that the
elderly may experience interpersonal stressors (such as separation from family members) and social/structural stressors
(such as financial difficulties and lack of information), which have a certain impact on their psychological resilience.
Lazarus and Folkman’s stress and coping theory suggests that in stressful situations, individuals typically conduct
cognitive assessments of stress and adopt coping strategies.'® Based on this theory, individuals with high psychological
resilience are frequently more proactive in establishing and maintaining support networks, prefer to adopt positive coping
strategies such as social support in response to stress, and are more likely to enter a resource gain spiral. As an important
part of positive psychology and a personal protective resource. It has been demonstrated that psychological resilience
mediates individuals’ sleep quality. For example, one of the common factors affecting sleep quality in different
populations such as HIV patients, pregnant women, and the elderly is low psychological resilience.'” ' Previous studies
have shown that compared to individuals with high psychological resilience, those with low resilience typically assess
stressful tasks as more threatening and exhibit stronger physiological responses to social stress. As a result, corticotropin-
releasing hormone (CRH) secretion increases during stressful processes, excessive or prolonged activation of the
hypothalamic-pituitary-adrenal (HPA) axis, elevated cortisol secretion levels, suppression of rapid eye movement
(REM) sleep, and sleep fragmentation, thereby impairing sleep quality.”’ Additionally, low psychological resilience
often leads to impaired emotional regulation mechanisms that rely on prefrontal cortex activity, causing individuals to
experience insomnia symptoms.>' Apart from psychological factors, the elderly’s health status (such as myopia, pain, etc)
may also affect their sleep quality.”” Furthermore, pharmacological interventions (such as orexin receptor antagonists)
and non-pharmacological interventions (such as physical exercise and dietary guidance) also have varying degrees of
effect on sleep quality in the elderly.®> ¢ Since sleep quality is a modifiable factor, exploring factors associated with
sleep quality to guide behavioral interventions aimed at enhancing the quality of life of older adults is of great
significance. Some recent research have examined the factors influencing older persons’ sleep quality and found
a substantial association between psychological resilience and sleep quality, but the underlying mechanisms are still
unknown. Therefore, this study used CD-RISC and PSQI to measure psychological resilience and sleep quality in the
elderly, respectively, and incorporated them into a structural equation model to explore the pathways among the
variables.

As older adults age, their cognitive functions decline, their sleep duration shortens, and they are more vulnerable to
negative emotions and sleep disorders.”’” Good social support is crucial for the elderly. A multidimensional concept,
social support is typically categorized into four types: emotional support, instrumental support, informational support,
and appraisal support.”*2° Previous studies have shown that older adults who receive good emotional support tend to feel
less lonely, have higher subjective well-being, and exhibit shorter sleep latency and higher sleep efficiency.>”
Instrumental support refers to providing specific material assistance or practical help, including financial, material, or
services. According to the survey, older adults who receive adequate financial support are better able to meet their daily
needs, which helps alleviate their psychological distress and insomnia symptoms.®' Good life care services, such as
a quiet, temperature- and humidity-controlled sleeping environment, and comfortable bedding and furnishings, can help
increase the deep sleep duration in the elderly.**** Providing information support, such as popularizing scientific
knowledge about sleep or guiding the elderly on their daily routines and dietary structure, can help shorten their sleep
latency.>* Additionally, positive evaluations or affirmative feedback from relatives and healthcare workers often have

2470 s Nature and Science of Sleep 2025:17



Li et al @

a positive effect on older adults’ sense of control over their health behaviors. Currently, traditional multi-generational
families provide comprehensive support for the elderly through financial support and life care provided by their children.
However, with changes in family structure, declining birth rates, and accelerated urbanization, the living distance
between elderly parents and their adult children has widened, which has had a certain impact on the connections between
multigenerational social networks.””*> For example, ordinary Chinese families are less efficient in caring for their
growing number of elderly relatives, the percentage of the elderly living in nursing homes or empty nests has increased,
and family emotional support has declined, but community elderly care services and peer support levels have improved.*
In addition, urban-rural disparities also have a certain impact on the level of tool and information support available to
older adults in different regions. It is evident that social support is closely related to psychological resilience, sleep
quality, and health outcomes in older adults. However, the effect of social support on sleep quality and whether social
support plays a mediating role between psychological resilience and sleep quality in Chinese older adults remains to be
determined, suggesting whether healthcare professionals should consider incorporating psychological interventions, such
as social support, into their daily sleep quality management practices.

In summary, we found that the biological, psychological, and social aspects of elderly people are affected by
traditional Chinese families, the accelerated urbanization process, and urban-rural disparities, and may generate certain
pressures. The stress response model proposed by Lazarus and Folkman describes the continuity of cognitive assessment,
coping resources, coping strategies, and adaptive outcomes in the process of perceived stress.'® The model proposes that
the process of stress and coping is referred to as cognitive assessment (including primary assessment and secondary
assessment). Secondary assessment is mainly an evaluation of an individual’s coping resources and is closely related to
coping strategies. Among these, social support (eg, emotional support, instrumental support, informational support, and
appraisal support) serves as a positive coping resource, not only buffering stress evaluations but also playing a crucial
role in decision-making and survival/coping strategies. Additionally, seeking social support is also considered an
adaptive coping strategy, and good coping resources/strategies (social support) can have a certain impact on adaptive
outcomes (sleep quality).’” In addition, individuals with high psychological resilience often view stress assessment as
a challenge rather than a threat and tend to adopt problem-focused coping strategies, such as proactively seeking support,
which has a positive impact on social well-being and quality of life in stressful situations. Despite conceptual frameworks
exist linking psychological resilience, social support, and sleep quality, there remain considerable gaps in the literature,
and the paths via which psychological resilience affects sleep quality in older persons have not been completely studied.
In addition to these observations, few studies have examined the mediating role of social support on the relationship
between psychological resilience and sleep quality in older adults. To fill this gap, this study intends to unravel the
complex relationships between psychological resilience, social support, and sleep quality. Research of social support to
be a mediating factor not only fills an important gap in existing research, but also opens up avenues for targeted
interventions.

In summary, we propose the following hypotheses:

1. Psychological resilience is significantly related to sleep quality in older adults.

2. Social support mediates the relationship between psychological resilience and sleep quality in older adults.

Methods

Participants

This study adopted a multicenter cross-sectional design. Researchers conducted a study from December 2024 to
March 2025 using convenience sampling to select elderly individuals in Shaanxi Province and Shanghai Municipality.
The following were the requirements for inclusion: 1) > 65 years of age; 2) moderate communication ability, capable of
understanding the questionnaire; 3) voluntary involvement and informed consent. Criteria for exclusion: 1) diagnosed
with other severe medical conditions, such as malignant tumors with an expected survival period of < 6 months, multi-
organ failure, malignant organic lesions, or concomitant severe illnesses; 2) presence of significant cognitive impair-
ments, mental confusion, or abnormal thinking, or a history of psychiatric disorders. The minimum sample size for this
study was determined using the formula for the sample size of an unknown population (n =# - p - g / d?), with a 95%
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confidence interval (CI) and an error range (d) of 0.05, = 1.96, P = 0.5, and g = 0.5, resulting in a minimum sample size
of 384. Considering a 10% non-response rate, a total of 425 questionnaires were distributed, with 359 valid responses
collected, yielding an effective response rate of 84.5%. Based on the results of the 359 study participants in this study,
post-hoc power analysis was conducted using G*Power software version 3.1.9.4 to assess the statistical power of the
study. The test family was set as the ” test. The results indicated that the statistical power of this study was 99% at the
95% confidence interval level with a moderate effect size.

Ethics

This study was approved by the Ethics Committee of the First Affiliated Hospital of Air Force Medical University
(Approval No: XJS20242323-C-1). The research was conducted in strict accordance with the Declaration of Helsinki,
ensuring the rights and safety of participants. In particular, participants were made fully aware by researchers that the
study was anonymous, voluntary, and that they could leave at any moment. Before the study began, all subjects provided
written informed consent.

Measurement

General Information Questionnaire

We created a general information questionnaire by looking over earlier research. It includes age, gender, ethnicity,
residential area, per capita family income (monthly), medical payment methods, and number of chronic diseases.

Connor-Davidson Resilience Scale (CD-RISC)

CD-RISC was developed by Connor et al*® in 2003. The scale was adapted to Chinese and revised by Yu X in 2007 and
is now widely used in China.** Three dimensions are included in the 25 items in the questionnaire: optimism, tenacity,
and strength. A 5-point Likert scale is used for each item, and values range from 0 (completely incorrect) to 4 (almost
entirely correct). Higher psychological resilience is indicated by higher scores. The Cronbach’s a coefficient for the total
scale is 0.983, indicating that the Chinese version of the Psychological Resilience Scale has strong internal consistency.
We have obtained the license to use an adapted version of the CD-RISC for this study from the developer.

Perceived Social Support Scale (PSSS)

The Perceived Social Support Scale was developed by Zimet in 1990 and adapted for a Chinese cultural context by Jiang
et al in 2001.*° The scale consists of three dimensions—other support, family support, and friend support—and includes
12 items. The Likert scale has seven points for each item, with 1 denoting “strongly disagree” and 7 denoting “strongly
agree.” Perceived social support is positively correlated with better scores. The whole scale’s Cronbach’s a coefficient in
this study was 0.94. This scale is currently in widespread usage in China.

Pittsburgh Sleep Quality Index (PSQI)

Pittsburgh Sleep Quality Index is a widely used self-report measurement tool created to evaluate sleep quality in
individuals over the past month.*' It has been validated in the Chinese population and is extensively used in sleep
quality research in China. The questionnaire consists of 19 items, including seven dimensions. Poorer sleep quality is
indicated by higher scores. The PSQI’s Cronbach’s a in this study was 0.960.

Data Collection

The research team discussed and created a standardized questionnaire guide before to the study’s start, which mostly
comprised instructions and safety measures for completing the questionnaire. They also gave the questionnaire inves-
tigators consistent training. Before administering the questionnaire, the survey staff had to inform the participants of the
study’s goal, its scope, and the confidentiality of the survey’s findings. The elderly voluntarily signed informed consent
forms before the questionnaire survey was conducted. Elderly participants completed paper-based questionnaires or
online questionnaires within 30—40 minutes. During the survey, for participants with visual impairments, difficulty
writing, or low educational attainment, researchers asked them questions based on the questionnaire items and filled out
the questionnaire on their behalf in strict accordance with their wishes. Participants who had questions about the
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questionnaire were provided with answers by the researchers in person. The completed questionnaire was deemed invalid
if respondents were unable to finish it for private reasons. After completing the questionnaire, the researchers verified the
participants’ responses to ensure that there were no errors, omissions, or invalid answers, thereby ensuring the
authenticity and validity of the research data. Two investigators entered the data and cross-checked it to ensure accuracy.

Pilot Study

Prior to the commencement of the main study, we conducted a pilot study on 30 elderly individuals in the target area.
They were not part of the main study. To determine its viability, they were required to finish an evaluation. They
confirmed that the questions were understandable and straightforward by offering feedback on the assessment’s layout
and substance after it was completed. The participants did not exhibit any signs of weariness after finishing the
assessment, which took about thirty minutes.

Covariates

Based on the literature review, this study controlled for sociodemographic characteristics of participants as covariates,
including age, gender, ethnicity, residential area, education, per capita family income(monthly), medical payment
methods, and number of chronic diseases.

Statistical Analysis

This study examined the connection between older individuals’ psychological resilience, social support, and sleep quality
using statistical analysis. Mplus 8.3 and IBM SPSS 27 were used for data analysis. Using descriptive statistical methods,
the mean (M) and standard deviation (SD) of older adults’ demographic data were determined. To examine and assess the
variations among the variables under study, we employed analysis of variance (ANOVA) and independent t-tests. To
investigate the correlation between the research variables, Pearson’s correlation coefficients were computed. To further
analyze the aforesaid link, such as the mediating role of social support between psychological resilience and sleep quality
in older adults. We used Mplus 8.3 software to calculate the direct, indirect, and overall effects in the structural equation
model. Indirect effects were examined using bootstrap methods to establish 95% confidence interval (CI). If the bootstrap
95% CI did not include 0, the indirect effect was significant. When examining the goodness-of-fit indices, the following
criteria were judged acceptable: Root mean square error of approximation (RMSEA) < 0.80, IFI, TLI, and CFI values >
0.90 or higher, and chi-square to degrees of freedom ratio (¥2/df) < 3. In the model, sociodemographic characteristics
such as age, gender, and so on are controlled as covariates. A two-tailed p-value of less than 0.05 was considered
statistically significant.

Results

Sociodemographic Characteristics and Univariate Analysis

Sociodemographic characteristics and chronic disease status are presented in Table 1. 359 senior citizens in all took part
in the study, including 209 women (58.2%) and 150 men (41.8%). Most older adults resided in rural areas, with only
3.9% having a bachelor’s degree or higher. Most elderly individuals (61.9%) had three or more chronic diseases.
Univariate analysis results indicated that, except for medical payment methods, all other variables are statistically
significant. Based on the effect size, we can see that among the statistically significant variables, except for residential
area, which has a moderate effect, all other variables have large effects.

Correlation Analysis

The correlation matrix for the primary study variables is shown in Table 2. The CD-RISC’s overall score had
a substantial negative correlation with the PSQI score (r = —0.781, p < 0.001) and a strong positive correlation with
the PSSS’s overall score (r = 0.927, p < 0.001). There was a substantial negative correlation between the PSSS and PSQI
total scores (r = —0.764, p < 0.001).
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Table | Characteristics of the Participants and Univariate Analysis of PSQI Scores (N = 359)

Characteristics Number of Cases Scores of PSQI t/F Effect P
(Percentage) (£ s) size

Age 23.033° 0.577 <0.001

65-75years old 91(25.3%) 7.66+3.30

75-85years old 219(61.0%) 13.84£2.61

285years old 49(13.6%) 16.88+2.23

Gender -8.831% 0.945 <0.001

Male 209(58.2%) 11.21+£4.07

Female 150(41.8%) 14.76+3.28

Ethnicity 3.522° 0.690 0.001

Han 323(90.0%) 12.97+4.00

Others 36(10.0%) 10.17+£4.59

Residential area —3.864" 0.416 <0.001

City 139(38.7%) 11.65%3.99

Rural 220(61.3%) 13.35%4.12

Education 3.899° 0.187 <0.001

Primary school and below 98(27.3%) 14.78+3.99

Middle school/High school/ 247(68.8%) 11.84+4.00

Junior college

Bachelor’s degree or above 14(3.9%) 13.07+2.30

Per capita family 2.524° 0.130 <0.001

income(monthly)

<1000 77(21.4%) 14.17£2.55

1000-3000 137(38.2%) 12.72+4.71

3000-5000 123(34.3%) 12.50£3.77

25000 22(6.1%) 8.41+4.01

Medical payment methods 1.594° / 0.052

Public expense 4(1.1%) 9.75+4.79

Medical insurance 256(71.3%) 12.74+3.92

Self-funded 99(27.6%) 12.69+4.65

Number of chronic diseases 15.743° 0.482 <0.001

0-3 137(38.2%) 9.26+3.79

3-5 123(34.3%) 13.85+2.23

=5 99(27.6%) 15.99+2.75

Note: * t-test; > ANOVA.

Abbreviation: PSQI, Pittsburgh Sleep Quality Index.

Table 2 Correlations of the Study Variables (N= 359)

Mean (SD)

2

3

I. CD-RISC | 57.11(15.65)
2. PSSS
3. PSQI 12.69(4.15)

49.24(11.81)

0.927% | —0.781%
| ~0.764%

Note: *p < 0.01.

Abbreviations: CD-RISC, Connor-Davidson Resilience Scale;
PSSS, Perceived Social Support Scale; PSQI, Pittsburgh Sleep
Quality Index; SD, Standard Deviation.

Multifactorial Analysis

When sociodemographic characteristics variables with significant statistical differences were included in a linear regres-
sion model with PSQI as the dependent variable, psychological resilience, social support, age, education, per capita
family income, and number of chronic diseases were independent predictors of sleep quality, while gender, ethnicity, and
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Table 3 Multivariate Linear Regression Analysis of Factors Influencing PSQI Scores in the
Elderly (N= 359)

Variables B SE B t p VIF

CD-RISC —0.665 | 0.187 | —0.121 | —3.548 | <0.001 | 1.258
PSSS —0.171 | 0.019 | —0.488 | —8.910 | <0.001 | 3.226
Age

75-85years old 1.578 | 0.379 | 0.186 4.165 | <0.001 | 1.257
285years old 0.944 | 0.763 | 0.067 1.238 0.217 | 3.143
Gender

Female 0.242 | 0335 | 0.029 0.682 049 | 1.917
Ethnicity

Others 0.133 | 0.485 | 0.010 0.275 0.783 | 1.329
Residential area

Rural —0.556 | 0.363 | —0.065 | —1.531 | 0.127 | 1.958
Education

Middle school/High school/Junior college | —1.221 | 0.404 | —0.137 | —3.026 | 0.003 | 2.190
Bachelor’s degree or above —2.027 | 0.872 | —0.095 | —2.324 | 0.021 2.062
Per capita family income(monthly)

1000-3000 0.323 | 0.390 | 0.038 0.827 0.409 | 2.249
3000-5000 0.691 | 0.406 | 0.079 1.705 0.089 | 2.320
>5000 1.751 | 0.756 | 0.101 2315 0.021 | 2.062
Number of chronic diseases

3-5 1.630 | 0477 | 0.187 3420 | <0.001 | 3.208
25 3.169 | 0.533 | 0.342 5.941 | <0.001 | 3.56l

Abbreviations: CD-RISC, Connor-Davidson Resilience Scale; PSSS, Perceived Social Support Scale; PSQI, Pittsburgh
Sleep Quality Index; B, Regression Coefficient; SE, Standard Error; VIF, Variance Inflation Factor.

residential area were not independent predictors of sleep quality. Additionally, we found that older adults aged 75-85
years old, with an income >5000, and >5 chronic diseases had poorer sleep quality. Older adults with high psychological
resilience, high social support, and a middle school/high school/junior college education reported better sleep quality. In
addition, we found that VIF < 5 in the results, indicating that there was no serious multicollinearity between variables, as
shown in Table 3.

Mediator Model

Table 4 and Figure 1 provide a comprehensive analysis of the pathways in our mediator model. Following Preacher and
Hayes, this study uses structural equation modeling in Mplus software to test the proposed hypotheses. The results
showed that there is an important correlation between psychological resilience, social support, and sleep quality. First,
after controlling for the effects of age, gender, ethnicity, and other factors, we found a significant correlation between
psychological resilience and sleep quality in the elderly, as indicated by a high beta coefficient (B = —0.137), with p <
0.05. The 95% CI for this effect, which falls between —0.182 and —0.098, emphasizing the robustness of this relationship.

Table 4 Direct, Indirect and Total Effects Analysis of the Mediation Model (N= 359)

Path Estimate SE Lower-Upper (95% CI) P

Psychological resilience—social support 0.699 0.015 0.673-0.719 0.005
Social support—PSQI -0.100 0.030 —0.153-0.034 0.007
Direct effect (Psychological resilience—PSQI) —0.137 0.023 —0.182-0.098 0.003
Indirect effect (Psychological resilience—social support—PSQI) —0.070 0.021 —0.108-0.025 0.006
Total effect -0.207 0.009 —-0.222-0.188 0.005

Abbreviations: PSQI, Pittsburgh Sleep Quality Index; SE, Standard Error; Cl, Confidence Interval.
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Figure | Mediating effect of social support in the relationship between psychological resilience and sleep quality.

Note: The model was controlled for the following covariates: age, gender, ethnicity, residential area, education, per capita family income(monthly), medical payment
methods, and number of chronic diseases. **p < 0.01.

Abbreviations: CD-RISC, Connor-Davidson Resilience Scale; PSSS, Perceived Social Support Scale; PSQI, Pittsburgh Sleep Quality Index.

This result supports the rejection of the null hypothesis in Hypothesis 1: Psychological resilience is significantly
associated with sleep quality in older adults.

The mediation effect model fits well. After introducing social support as a mediating variable and controlling for
covariates, it was found that the relationship between psychological resilience and sleep quality among the elderly is
partially mediated by social support. Additionally, the mediating factor (social support) accounts for 33.7% of the total
effect (indirect effect B = —0.070, 95% CI = —0.108 to —0.025, p = 0.006). This finding supports the null hypothesis of
rejecting hypothesis 2: Social support mediates the relationship between psychological resilience and sleep quality in
older adults.

Discussion

In the complex process of caring for the elderly, understanding the connection between psychological factors and sleep
quality is crucial. This study investigated the subtle relationship between psychological resilience (emotional regulation
framework) and sleep quality in older adults.*> What makes this study unique is that it explores the mediating role of
social support (one of the most widely studied social psychological concepts).*> By investigating the mediating role of
social support in the association between older persons’ psychological resilience and sleep quality, this study aims to
reveal key insights.

The results of this study indicate that 60.7% of older adults have poor sleep quality, and most participants slept less
than 7 hours, failing to meet the National Sleep Foundation’s recommendation of 7-8 hours of sleep per day for older
adults.** This may be due to the high proportion of participants in this study who had three or more chronic diseases
(61.9%). A longitudinal study from China has shown that chronic disease comorbidity is significantly negatively
associated with sleep duration in older adults.*> Additionally, the results of a prospective cohort study indicate that
less than five hours of sleep at night is linked to a higher risk of developing asthma and chronic renal disease.*® This
shows that the two can easily form a vicious cycle. In the study results, we found that the elderly with per capita family
income(monthly) >5000 had better sleep quality in the single-factor analysis, while in the multiple linear regression
analysis, the elderly with per capita family income(monthly) >5000 had poorer sleep quality compared with those with
per capita family income(monthly) <1000. This may be due to the fact that multiple linear regression analysis typically
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considers the combined effects of other independent variables on the dependent variable. Additionally, only 22 elderly
individuals (6.1%) with per capita family income(monthly) >5000, which is a small sample size that may generate some
errors and be influenced by low risk multicollinearity, leading to certain contradictions and differences between the two
results. We also found that while the elderly aged >85 years had higher PSQI scores, the multiple linear regression
analysis results showed that there was no statistically significant difference in sleep quality between older adults aged
>85 years and those aged 65—75 years. Previous studies have shown that compared with older adults aged <85 years,
those aged 85 years and older are more likely to experience difficulty falling asleep within 30 minutes, waking up in the
middle of the night or early morning, and urinating at night, and have poorer sleep quality.*” However, in this study, there
was no statistically significant difference in sleep quality between the two groups. This may be due to the small sample
size of only 49 elderly individuals aged >85 years in this study, which lacks representativeness. Additionally, during the
multiple linear regression analysis, age may have been influenced by other sociodemographic independent variables,
resulting in non-statistically significant outcomes. This is common in statistics. In summary, in the future, we should
expand the sample size and include more variables to explore the impact of sociodemographic characteristics on sleep
quality in the elderly.

Psychological Resilience in Older Adults Is Closely Related to Sleep Quality

The results of this study revealed that psychological resilience in older adults is closely related to sleep quality (r =
—0.781, p < 0.001). The results of this study are consistent with previous studies. According to psychology studies, more
resilient people are likely to possess psychological resource.*® Within this framework, resilient older individuals are more
likely to have improved social adaptation and stronger coping skills, which allow them to react to life’s challenges or
diversity in a good and productive way.*’ These traits can mitigate the impact of negative stressful events on physical and
mental health. However, when older adults have low psychological resilience, they frequently suffer from greater
emotional and physical health issues, like persistent discomfort and trouble breathing.’® Insomnia, frequent nightly
awakenings, and other conditions that impair sleep quality can result from the physical and mental health problems
mentioned above.”' In summary, our study emphasizes that psychological resilience in the elderly is closely related to
sleep quality. This relationship highlights the importance of good psychological resilience.

Social Support Mediates the Relationship Between Psychological Resilience and Sleep
Quality in Older Adults

The association between psychological resilience and sleep quality in older adults is partially mediated by social support
(indirect effect = —0.070, mediating effect accounts for 33.7% of the total effect). This finding is of great significance.
Consistent with the findings of Yang® and Zhou et al’* the mediating influence of social support among the elderly
suggests nuanced interconnections between positive psychological resources, emotional and material resources, and sleep
quality. When people feel stressed, they often experience physical tension and mental pressure, become more sensitive to
their sleep environment, or focus too much on sleep, which can affect their sleep quality and shorten their sleep duration.
According to the social support buffer model, social support can buffer the impact of negative life events on individuals,
thereby enhancing the tolerance of older adults and others to disease and their confidence in recovery.”® Specifically,
a positive family environment can provide patients with more family resources. In addition, older adults can also gain
a sense of security from interacting with others and participating in group activities. Higher levels of trust and social
relationships help alleviate stress, facilitate the dissemination of information (related to health), which is of great
significance for the physical and mental health of individuals.

Clinical Significance

This study confirmed that there is a close relationship between psychological resilience, social support, and sleep quality
in the elderly. It can provide evidence and appropriate strategies for clinical healthcare professionals and community
workers to enhance the psychological resilience and social support levels of the elderly and improve their sleep quality.
Additionally, this study’s exploration of sociodemographic factors influencing sleep quality lays the foundation for
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clinicians to identify high-risk populations for sleep disorders and develop personalized intervention measures. Specific
enlightenments and strategies are as follows:

Enhancing Psychological Resilience in Older Adults

With the rise of positive psychology, psychological resilience, as an important component and protective resource for
individuals, has been proven to have a positive effect on individuals’ stress, emotional perception, and sleep quality.
Previous studies have shown that cognitive behavioral therapy (CBT) can significantly improve an individual’s psycho-
logical resilience by using structured methods to identify negative thoughts, adjust cognitive biases, and increase self-
efficacy.”” In addition to CBT, mindfulness-based stress reduction (MBSR) has also been shown to reduce emotional
responses to specific negative self-beliefs, increase activity in attention-related brain regions, and have a positive role in
improving individual psychological resilience level.’® In summary, clinical healthcare professionals may consider
selecting appropriate interventions, such as implementing CBT/MBSR, to enhance older adults’ psychological resilience
level.

Improving the Level of Social Support for the Elderly
A good level of social support is important for older adults. It can buffer the effects of rumination and psychological
distress, and has a close correlation with sleep quality.”’® Firstly, medical staff should positively evaluate the level of
social support among the elderly. Since the current evaluation method is still mainly based on multidimensional scales, it
prompts that we can select appropriate tools according to specific needs. Examples include tools that assess specific
supportive behaviors (Inventory of Socially Supportive Behaviors, ISSB) and tools that measure subjective perceptions
of social support levels (Perceived Social Support Scale, PSSS).*** In addition to scales, we can also conduct
observation methods or semi-structured interviews for comprehensive assessment. Second, at the family level, children
should give the elderly more care, including material and emotional support in multiple dimensions. For example, (1)
family members should meet the elderly’s daily needs, provide them with living security, and help them plan their
retirement funds/savings reasonably. (2) Family members can regularly accompany elderly people to medical appoint-
ments/check-ups to enable the timely detection and treatment of potential health problems or ensure that their condition is
well-controlled. (3) Family members should communicate and interact with the elderly regularly, listen to their thoughts
and feelings, and provide good emotional support. Third, at the community level, (1) improve community facilities for
elderly care services and strengthen service guarantees for community seniors. Do a good job of family doctor contracts
and supportive services. Increase the frequency of visits to the elderly with special difficulties, encourage community
managers to actively build community smart platforms, and integrate functions such as housekeeping reservation and
health consultations. (2) Focus on the quality of community health services, strengthen close ties with Class A tertiary
hospitals, and actively conduct community-led, hospital-supported health education to help the elderly better understand
and manage their health. In addition to offline medical support, community personnel can also actively utilize big data
platforms to carry out remote medical services. (3) Establish volunteer service stations based on community compre-
hensive service facilities, focus on the elderly to carry out volunteer services extensively, and vigorously carry out
neighborly mutual assistance services and interactive exchange activities. (4) Community workers can also regularly
organize sports, cultural, and recreational activities to meet the elderly’s cultural demands and emotional communication
desires and strengthen their social networks. Fourth, environmental aspects. It is necessary to ensure that older adults
have a quiet living environment with appropriate temperature and humidity. Age-friendly modifications can be made,
such as removing obstacles in the home, installing handrails, and anti-slip facilities in bathrooms to ensure the safety of
older adults’ daily activities. In addition, communities also need to create an elderly-friendly living environment and
improve the friendliness of the spatial environment. For example, ensuring that roads are smooth and equipped with
fitness facilities and rest seats suitable for the elderly; promoting the aging-friendly renovation of transportation vehicles
and the optimization of station layouts.

In summary, we can consider improving the level of social support for the elderly in multiple ways. It is important to
consider both the amount and quality of social support when offering it to senior citizens. In other words, more focus
needs to be placed on their own sentiments and on enhancing their capacity to perceive social support.
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Identify Patients at High Risk of Sleep Disorders and Actively Provide Personalized Psychological Care

Sleep disorders predispose individuals to cognitive impairment, reduced quality of life, and economic burden.®®®' To
achieve healthy aging in older adults, improving sleep quality is considered an important health promotion strategy. First,
healthcare providers can assess the sleep quality of older adults and screen for sleep disorders using tools such as the
Pittsburgh Sleep Quality Index (PSQI) or Insomnia Severity Index (ISI).*"**? Secondly, this study’s results indicate that
age, education, per capita family income (monthly), and number of chronic diseases are factors influencing the sleep
quality of the elderly. Therefore, healthcare professionals can identify the elderly who are prone to sleep disorders based
on assessment results and sociodemographic characteristics and develop personalized care plans.

The European Guidelines for the Diagnosis and Treatment of Insomnia indicate that exercise can effectively treat
insomnia. According to the survey, exercise can increase energy expenditure, endorphin secretion, and body temperature,
while lowering plasma levels of pro-inflammatory cytokines at rest and promoting the secretion of melatonin and
5-hydroxytryptophan. These substances, in turn, can reduce the risk of insomnia, thereby improving sleep quality and
helping the body recover from fatigue.®> ® Therefore, clinical healthcare professionals can recommend types of exercise
based on the elderly’s different age groups and physical conditions. For example, advanced age elderly can engage in
moderate activities such as walking with a walker, wiping tables, and folding towels, provided that safety is ensured.
Younger older adults can engage in moderate- to vigorous-intensity exercise appropriately, such as aerobic training (brisk
walking, dancing), resistance training (bodyweight training), or flexibility and balance training (Tai Chi). Since economic
status has a certain impact on the sleep quality of the elderly, it is recommended that clinical healthcare providers develop
diversified treatment plans for elderly patients without fixed income and low per capita family income (monthly) that not
only meet their disease treatment needs but also take into consideration their family’s economic capacity. In addition, we
can help them maximize their understanding of medical insurance policies, prioritize the use of drugs on the drug list,
assist in registering for outpatient special diseases/applying for medical insurance green channels, and formulate precise
examination strategies.

In addition, previous studies have shown that sleep is strongly linked to chronic illnesses and has crucial balancing
roles. Elderly women who have trouble falling asleep had higher levels of low-density lipoprotein cholesterol, which
raises the risk of coronary heart disease, according to physiological research.’® In addition, most studies indicate that
patients with chronic diseases often have lower sleep quality. For example, within 4—-6 weeks after coronary heart disease
or acute cardiac events, patients have poor sleep quality, and the incidence of moderate to severe insomnia in myocardial
infarction patients is as high as 36%-37%.5"-°® High incidence rate of sleep quality abnormalities has also been found in
elderly patients with lupus erythematosus and osteoarthritis, with the most common abnormalities being sleep fragmen-
tation and increased sleep disorder scores.®” It can be seen that a vicious cycle can easily form between the two, and the
relationship between sleep and chronic diseases may be bidirectional. For the elderly with multiple comorbidities,
clinicians may consider forming a team consisting of geriatricians (co-morbidity medication integration/sleep disorder
diagnosis), clinical specialty nurses (medication guidance, health education, and follow-up), clinical pharmacists (drug
interaction screening), clinical psychologists (cognitive behavioral therapy for insomnia), and physical therapists (pain
position guidance) and establish a multidisciplinary collaboration model based on groups to carry out comprehensive
treatment and care for the elderly with multiple comorbidities, with the aim of improving their sleep quality. In addition,
clinical healthcare professionals can further explore the mechanisms underlying sleep and chronic comorbidities in the

future, thereby implementing precise interventions to reduce the risk of comorbidities.

Limitations and Future Directions

There are still several limitations, despite the fact that this study is important for comprehending the connection between
older persons’ psychological resilience and sleep quality. A causal association between the variables cannot be confirmed
by this study because it is a cross-sectional survey. In the future, we should actively conduct in-depth research based on
experiments, qualitative analysis, or interventions. Due to the convenience sampling method used in this study, which
only surveyed areas in Shaanxi Province and Shanghai Municipality and the prevalence of chronic diseases among the
study subjects was relatively high. Therefore, this study has certain sampling biases. The non-random sampling method
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reduces the generalizability of research results. Since the sample was only from the elderly in China, there are cultural
specificities, which also hinder the generalizability of the findings of this study to the elderly in other regions, countries,
or cultural contexts. This study relies on self-reporting methods such as questionnaires, which may have certain method
bias. In future research, we should employ random sampling methods, increase objective measurement indicators,
conduct multi-center studies in different regions, and attempt to validate our findings in groups from other cultural
backgrounds or regions. In addition, we also found an unusually high correlation between psychological resilience and
social support in this study (r = 0.927), which may in the Chinese cultural context, social support levels and individual
emotional coping are often closely intertwined. This indicates that there may be some measurement overlap in this study,
which we will consider as an important factor in statistical analysis and scale improvement in future studies. Finally, this
study only controlled for sociodemographic variables and did not consider potential confounding variables such as
activity level, medication, mental health status, or bruxism. In future studies, we will include more variables to validate
our findings. We will continue this research in the future to overcome existing shortcomings.

Conclusion

This study reveals the intricate connection between older persons’ psychological resilience, social support, and sleep
quality. Since the subjects of this study are elderly Chinese people, there may be certain cultural specificities. Research
findings indicate that psychological resilience in older adults is significantly associated with sleep quality. Furthermore,
social support plays a crucial mediating role in psychological resilience and sleep quality. Healthcare professionals
should pay attention to the close relationship between psychological resilience, social support, and sleep quality in older
adults and adopt appropriate intervention measures such as mindfulness-based stress reduction (MBSR), cognitive
behavioral therapy (CBT), organizing group activities for older adults, and assessing their physical condition to develop
personalized exercise and lifestyle plans to improve their quality of life from a bio-psycho-social perspective.
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