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The Impact of Sleep Quality on Subjective Wellbeing Among Older Adults With Multimorbidity: A Moderated Mediation Model
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Background: Studies have found that poor sleep quality is negatively associated with subjective wellbeing in older adults, but the mechanisms underlying are unclear. In this study, we aimed to examine the mediating role of negative emotions and the moderating role of perceived social support in the relationship between sleep quality and subjective wellbeing in older adults with multimorbidity.

Methods: A multi-stage random sampling method was used to select a sample of 3,266 older adults aged 60 years and older. The Memorial University of Newfoundland Scale of Happiness (MUNSH), Pittsburgh Sleep Quality Index (PSQI), Depression Anxiety Stress Scales-21 (DASS-21), and Perceived Social Support Scale (PSSS) were used to assess subjective wellbeing, sleep quality, negative emotional states, and perceived social support, respectively. The moderated mediation models were examined using SPSS PROCESS Version 3.3 software.

Results: Sleep quality had a significant direct effect on subjective wellbeing in older adults (β = −0.997, t = −11.783, p < 0.001). Negative emotions partially mediated the effect of sleep quality on subjective wellbeing (ab = −0.608, 95%CI: −0.728, −0.497). The indirect effect was moderated by perceived social support (β = −0.038, 95%CI: −0.062, −0.014, p < 0.001; β = −0.002, 95%CI: −0.004, −0.01, p = 0.008).

Conclusion: Negative emotions increased the negative association between sleep quality and the subjective wellbeing of older adults with multimorbidity, and perceived social support played a moderating role. Psychological and behavioral interventions should be implemented as early as possible to promote mental health and enhance social support level of older adults with multimorbidity, and ultimately improve the subjective wellbeing of older adults.
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INTRODUCTION

The aging process does not always imply a decline, but rather, as a multidimensional process; aging outcomes appear to be different for different individuals. With the growth of age, the physiological function of older adults may gradually decline, followed by the increasing risk of chronic diseases (Fortin et al., 2012). Multimorbidity, commonly defined as the presence of two or more chronic diseases (Nunes et al., 2016). Because of population aging and the association of chronic diseases with advanced age, multimorbidity has been identified as a big challenge for patients and health systems worldwide (Seo et al., 2017). In the United States, data from the household survey section of the 1987 National Medical Expenditure Survey (NMES) show 45.0% of the general population and 88% of the population aged 65 years and above was troubled by one chronic condition or more and that over 75.0% of healthcare expenditures was related to the treatment of chronic conditions (Hoffman et al., 1996). According to the data research released by China Health and Retirement Longitudinal Study (CHARLS) in 2015, 68.81% of the people (age 45 and above) suffered from one chronic disease, while 41.5% had two or more at the same time (Cheng et al., 2019). Furthermore, previous studies have shown that multimorbidity leads to an increased risk of disability and death in older adults, and as the number of diseases increases, patients’ physical function scores and psychological composite scores tend to decrease, which seriously affects their functional status and quality of life (Yan et al., 1996). It can be seen that chronic diseases have become an important risk threatening older adults, and multimorbidity is also becoming a norm rather than the exception. Focusing on multimorbidity of the older adults is of great significance to alleviate the aging of the population.

Originated in positive psychology and health psychology, “subjective wellbeing” is an indicator of an individual’s level of wellbeing based on his or her subjective evaluation of life, including judgments of life satisfaction and feelings. Subjective wellbeing and health are closely related. Studies have shown that subjective wellbeing is an important factor influencing life expectancy in middle-aged and older adults (Iwasa et al., 2005). People with chronic diseases tend to report lower levels of wellbeing (Parks et al., 2020). Compared with older adults sicked with one chronic illness or none, those with multimorbidity not only suffer from multiple illnesses, but also have greater financial stress, which may lead to worse subjective wellbeing (Pang, 2016). Improving subjective wellbeing can promote healthy psychological, work, and social relationships of individuals, thus significantly improving their quality of life (Diener, 1984; Ryan and Deci, 2001). Thus, enhancing the subjective wellbeing is vital to a happy later life of older adults with Multimorbidity.

Currently, interest in subjective wellbeing of older adults has gained momentum. With the increase of age, the aging stereotype will continue to be internalized into the individual’s self-cognition of aging, that is, the aging self-stereotype. Aging self-stereotype has an important impact on individual physical and mental health in old age (Xu et al., 2021). Older adults’ subjective wellbeing is influenced by multiple factors, such as educational attainment, income level, health status, marital status, social class, stressful events, etc. (An et al., 2008). Sleep quality, among others, is particularly important. As older adults age, the depth and length of sleep decreases, and they become susceptible to sleep disorders (National Institutes of Health, 2005). Sleep disorder is independently and strongly associated with deterioration of subjective wellbeing (Yokoyama et al., 2008). Although not life-threatening, in the long run, it can impair the immune system of older adults, lead to physical illness and reduce subjective wellbeing (National Institutes of Health, 2005).

In addition to the research on the direct relationship between variables, some scholars are committed to the research on the interaction mechanism among variables. Socio-economic status (SES) is a complex phenomenon predicted by a broad spectrum of variables that is often conceptualized as a combination of financial, occupational, and educational influences (Winkleby et al., 1992). For example, researchers have roughly divided the intermediate mechanism of the relationship between SES and health into four categories (Huang and Yin, 2013): Material or structure mechanism, which mainly considers income-related medical and health accessibility, the quality of medical services, and the impact of exposure to harmful living and working environments; lifestyle mechanism, which mainly discusses the effects of diet, sports activities, and smoking and drinking; Social psychological mechanism, considering the influence of pressure and negative emotions; the mechanism of the interaction between the neighborhood environment of the community and the above factors (Adler and Stewart, 2010; Prus, 2010). In this study, we aimed to verify if sleep quality has an indirect impact subjective wellbeing through other factors.

Previous studies have shown that sleep disorder is associated with increased stress sensitivity and self-reported negative emotions (Guerrero and Crocq, 1994; Minkel et al., 2012). The negative effects of impaired sleep on physical and mental wellbeing of older adults have recently been recognized by health care professionals (Luyster et al., 2015). Sleep deprivation may impair the effectiveness of emotion regulation strategies, creating undesirable consequences as to emotional wellbeing (Zhang et al., 2019). Studies have found that poor sleep quality in older adults is associated with negative emotions, such as anxiety and depression (Wolkove et al., 2007). At the same time, negative emotions are strongly associated with subjective wellbeing in older adults.

Perceived social support refers to the emotional experience and satisfaction that individuals feel respected, supported, and understood from the society (Brissette et al., 2002). It might be used to interpret the mechanism of psychological or mental health problems (Brissette et al., 2002). Social support may influence one’s health behaviors through two main hypotheses. One is the direct effect (main effect) model, which proposes that social environments can help regulate health behaviors by providing resources directly. The other is the stress buffering hypothesis, which suggests that social support can provide resources to buffer the negative effect of stress and difficulties on health which finally maintain and improve an individual’s health outcomes (Lu et al., 2019). Early studies have found that perceived social support can have a significant positive effect on subjective wellbeing in older adults (Schulz and Decker, 1985; Farriol-Baroni et al., 2021).

Therefore, we hypothesized that negative emotions mediated the association between sleep quality and subjective wellbeing, and the associations were moderated by perceived social support (Figure 1).
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FIGURE 1. Theoretical model: a moderated mediation model.




MATERIALS AND METHODS


Study Design and Participants

This cross-sectional study was conducted by means of a questionnaire in 11 cities in Shanxi Province, central China. Participants were selected through a multi-stage random sample. Firstly, each district (county) in every city was numbered according to the order of districts (counties) on the government’s website. Secondly, two (districts) counties in each city were selected using a random number table; two communities (administrative villages) were drawn from each district (county) in the same way. Then, we selected one or two residential communities (natural villages) from each community (administrative village), taking into account the different population size of each community (administrative village). Finally, among the residential communities (natural villages) selected, we randomly selected older adults who met the criteria in this study.

The inclusion criteria for this study were age 60 years and above; and clear cognitive and unimpeded communication skills. Those with communication difficulties were excluded. A total of 3,266 questionnaires were distributed in the study and 3,250 valid questionnaires were returned, with a valid response rate of 99.51%. All study procedures were approved by the university ethics committee. All research subjects were informed of the purpose of the investigation and signed informed consent forms. After providing consent, the participants were invited by trained investigators to respond to questionnaires, which were used to collect data.

In total, 3,250 individuals were recruited and 985 (425 male and 560 female) older adults with multimorbidity were included in the analysis, with a mean age of 71.37 (SD = 7.08) years old, and mean number of chronic diseases 2.80 (SD = 1.13).



Measures


Self-Administered Demographic Characteristics Questionnaire

Demographic data of participants included gender, age, BMI, living area, education level, marital status, monthly income, empty nest status, smoking status, and drinking status, whether they have chronic diseases, and the number of chronic diseases.

Multimorbidity is a condition where a person has two or more chronic diseases at the same time (Nunes et al., 2016). Respondents were therefore considered to be suffering from multimorbidity when they answered that they had two or more chronic diseases. Although the measure of chronic diseases was made in the form of self-reporting by the respondents in the study, it required a medical record with a clear diagnosis or a doctor’s prescription certificate from a hospital in the county or above. Questionnaire on prevalence of chronic diseases includes 26 chronic diseases diagnosed by doctors, including obesity, hypertension, diabetes, coronary heart disease, stroke, arrhythmia, atherosclerosis, tuberculosis, respiratory diseases, Parkinson’s disease, chronic obstructive Pneumonia, sciatica, rheumatoid or rheumatoid arthritis, hypothyroidism, hyperthyroidism, gout, osteoporosis, hearing impairment, eye disease, hepatitis, chronic nephritis, tuberculosis, mental illness, dementia, digestive system diseases, and cancer.



Subjective Wellbeing

Participants’ subjective wellbeing was measured by the Memorial University of Newfoundland Scale of Happiness (MUNSH). It developed by Kozma et al., it was first applied in Newfoundland in 1980 to people aged 65–95 years in urban, rural, and older adults’ apartments. The reliability and validity of the scale were high (Martín-María et al., 2021). This scale can be used to assess the subjective wellbeing of older people in China (Zhang et al., 2021). The MUNSH contains 24 items, structured into four subscales, namely positive affect (PA) and negative affect (NA) with five items for each, positive experience (NE), and negative experience (PE) with seven items for each (Liu and Gong, 1999). The total score is equal to the positive and negative factor scores ranging from −24 to +24. For calculation purposes, the constant 24 is added, and the score range is 0–48. The higher the score, the higher subjective wellbeing. According to MUNSH evaluation criteria, the total score: ≥36 indicates high subjective wellbeing level, ≤12 indicates low subjective wellbeing level, and in between is medium subjective wellbeing level (Zhang et al., 2017). The Cronbach’s α for the four sub-dimensions of the MUNSH scale in this study were 0.790, 0.827, 0.746, and 0.810, with a KMO coefficient of 0.936, indicating good reliability.



Pittsburgh Sleep Quality Index

Sleep quality was measured by Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989). The PSQI is a self-report questionnaire that assesses quality of sleep during the previous month. It contains 19 self-rated questions yielding seven dimensions: the total score of each dimension is accumulated as the total PQSI score, which ranges from 0 to 21 (Buysse et al., 1989), higher scores suggest poorer sleep quality (Liu et al., 2017).



Negative Emotions

The short-form version of the Depression Anxiety Stress Scales (DASS-21) has 21 items used to measure three negative emotional experiences with seven items for each: depression (Diener, 1984; Winkleby et al., 1992; Guerrero and Crocq, 1994; An et al., 2008; Huang and Yin, 2013; Seo et al., 2017; Cheng et al., 2019), anxiety (Hoffman et al., 1996; Iwasa et al., 2005; Yokoyama et al., 2008; Adler and Stewart, 2010; Minkel et al., 2012; Nunes et al., 2016; Pang, 2016), and stress (Yan et al., 1996; Ryan and Deci, 2001; National Institutes of Health, 2005; Prus, 2010; Fortin et al., 2012; Lu et al., 2018; Parks et al., 2020; Xu et al., 2021). A four-point scale was used (0 = not at all, 1 = partially, 2 = mostly, and 3 = fully), with higher scores indicating stronger negative emotional experience (Lu et al., 2018).



Perceived Social Support

Perceived Social Support Scale (PSSS) is an individual self-understanding, self-PSSS for family support, friend support, and other support, and the total score reflects the total degree of social support felt by the individual from family, friends, and others. The scale contains three dimensions: family support, friend support, and other support. A seven-level scoring method was used, with the score of all entries combined ≤36 for as low support status, ≥61 as high support status, and the rest as intermediate support status (Wei et al., 2016).




Data Analyses

As this study used self-reported data, which may lead to a common method bias effect, Harman’s one-way analysis was used to test. Correlation analysis between variables was realized by Pearson Product–Moment Correlation. Mediation and moderation were tested using the SPSS macro program PROCESS developed by Hayes (2013). If the 95% CI of the mediation effect did not contain zero, then the effect would be significant at the 0.05 level. The macro allowed for calculating and testing direct effects, the total effect, and indirect effects. Based on the bootstrap moderating and mediation effect tests, our calculations were carried out in two steps. Model 4 examines the mediating role of negative emotions in the effect of sleep quality on subjective wellbeing. Then, Model 59 examines the moderating role of perceived social support in the relationship between sleep quality and negative emotions on subjective wellbeing. The bias-corrected percentile Bootstrap test was used to extract 10,000 repetitions to calculate the 95% CI. IBM SPSS version 26 was used for data analysis.



Common Method Deviation Test

In Harman one-way analysis of factors test, items were subjected to unrotated principal component factor analysis. The results showed that the first factor explained 23.65% of the variance, less than 40%, indicating that the data in this study did not produce a serious common method bias.




RESULTS


Descriptive Analyses

The mean, SDs, and correlations of all variables were presented in Table 1. Sleep quality (r = −0.387, p < 0.01) and negative emotions (r = −0.603, p < 0.01) were negatively correlated with subjective wellbeing. Perceived social support was positively related to subjective wellbeing (r = 0.492, p < 0.01) and negatively related to negative emotions (r = −0.350, p < 0.01). Sleep quality was positively correlated with negative emotions (r = 0.434, p < 0.01).



TABLE 1. Results of descriptive statistics and correlation analysis for each variable (n = 3,250).
[image: Table1]



Mediation Effect Analysis

Control variables included gender, age, BMI, living area, educational level, marital status, monthly income, empty nest status, smoking status, and drink status. Model 4 in PROCESS program was adopted to test the mediating effect of negative emotions on sleep quality and subjective wellbeing. Table 2 presented that sleep quality had a direct predictive effect on the subjective wellbeing (β = −0.997, t = −11.783, p < 0.001). Sleep quality was a positive predictor of negative emotions (β = 2.360, t = 14.032, p < 0.001). After adding the negative emotion’ score as a mediating variable, negative emotions still had a negative prediction effect on the subjective wellbeing (β = −0.258, t = −18.604, p < 0.001), and sleep quality also had a negative predictive effect on the subjective wellbeing (β = −0.388, t = −4.875, p < 0.001). In addition, on bias-corrected percentile bootstrap analysis, Table 3 showed that the mediation effect of negative emotions on the relationship between sleep quality and subjective wellbeing was significant (ab = −0.608, 95% CI −0.728 to −0.497), and accounted for 61.00% of the total effect. Therefore, negative emotions partially mediated the relationship between sleep quality and subjective wellbeing.



TABLE 2. Mediating effects of negative emotions between sleep quality and subjective wellbeing.
[image: Table2]



TABLE 3. Total effect (Fortin et al., 2012), direct effect (Nunes et al., 2016), and mediation effect (Seo et al., 2017).
[image: Table3]



Moderating Effect Analysis

Moderated mediation effect analysis was performed using model 59 (Wei et al., 2016) in the PROCESS program (in Tables 4–6). Table 4 showed that the effect of the interaction term of sleep quality and perceived social support on the negative emotion’s score was statistically significant (β = −0.038, t = −3.081, p < 0.01), which indicates that the relationship between sleep quality and subjective wellbeing was moderated by perceived social support. Additionally, the effect of the interaction term of negative emotions and perceived social support on the subjective wellbeing was statistically significant (β = −0.002, t = −2.645, p < 0.01). This result indicated perceived social support moderated the relationship between negative emotions and subjective wellbeing. However, the effect of the interaction term of sleep quality and perceived social support on subjective wellbeing was not statistically significant (β = −0.006, t = −1.046, p = 0.296).



TABLE 4. Mediating effect analysis with moderation.
[image: Table4]



TABLE 5. The impact of sleep quality on negative emotions at different levels of perceived social support.
[image: Table5]



TABLE 6. The impact of negative emotions on subjective wellbeing at different levels of perceived social support.
[image: Table6]

The results of the simple slope test (see Table 5 and Figure 2) further suggest that when perceived social support is low, sleep quality is positively associated with the negative emotions (βsimple = 2.534, 95% CI 2.070–2.997). Moreover, in older adults with high perceived social support, the association between sleep quality and negative emotions was still significant (βsimple = 1.503, 95% CI 1.044–1.962). These results indicate that the relationship between sleep quality and negative emotions became weaker with an increase in perceived social support. Thus, perceived social support is a protective factor that can effectively alleviate the adverse effects of poor sleep quality on negative emotions.

[image: Figure 2]

FIGURE 2. Moderation of perceived social support to sleep quality and negative emotions and moderation of perceived social support to negative emotions and subjective wellbeing.


The results of the simple slope test (see Table 6 and Figure 2) further suggest that when perceived social support is low, negative emotions are negatively associated with subjective wellbeing (βsimple = −0.485, 95% CI −0.654 to −0.333). Moreover, in older adults with high perceived social support, the association between negative emotions and subjective wellbeing was still significant (βsimple = −0.389, 95% CI −0.551 to −0.258). These results indicate that the relationship between negative emotions and subjective wellbeing became weaker with an increase in perceived social support. Thus, perceived social support is a protective factor that can effectively alleviate the adverse effects of negative emotions on subjective wellbeing.




DISCUSSION

In this study, we found that poorer sleep quality and higher negative emotions were partly responsible for poorer subjective wellbeing in older adults with multimorbidity. The indirect effect was moderated by perceived social support. The indirect effect was stronger in older adults with multimorbidity who had higher levels of perceived social support. These findings help to elucidate the potential causes of low subjective wellbeing and help to develop targeted interventions to improve subjective wellbeing in older adults with multimorbidity.

Consistent with previous studies, sleep duration is associated with subjective sleep quality and subjective wellbeing (Lemola et al., 2013). Highly optimistic people with high social support show more positive emotions and higher levels of subjective wellbeing (Quevedo and Abella, 2010). Our results showed that, both sleep quality and negative emotions were associated with subjective wellbeing in older adults with multimorbidity. Meanwhile, poor sleep quality was found to be associated with anxiety and depression in older adults (Wolkove et al., 2007). The mediation analyses also revealed a significant mediating effect of negative emotions on the association between sleep quality and subjective wellbeing. One possible explanation is that poor sleep quality has a negative impact on the physical and psychological aspects of older adults with multimorbidity. Depression and stress were also associated with poor physical health (Lee and So, 2019). Therefore, poor sleep quality may increase negative emotional problems in older adults with multimorbidity, thereby decreasing their subjective wellbeing. Subjective wellbeing of older adults is lower when sleep quality is poorer and accompanied by negative emotions. These findings suggest that the effect of sleep quality on subjective wellbeing is partially regulated by negative emotions.

In addition, perceived social support moderated the negative effect between negative emotions and subjective wellbeing. Good perceived social support promotes and maintains the individual’s mental health and reduces the generation and development of anxiety (Lu et al., 2018). Perceived social support is negatively and significantly associated with sleep quality. People with higher levels of perceived social support feel more respect, understanding, and support from others. People with a low perception of social support feel more negative emotions, such as loneliness, helplessness, and despair (Chen, 2018). More importantly, our moderating mediator analysis showed that perceived social support not only moderated the effect of sleep quality on negative emotions, but also the association between sleep quality and subjective wellbeing through negative emotions. We found that poor sleep quality can reduce an individual’s subjective wellbeing. People with poor sleep quality and lower levels of perceived social support experience more negative emotions, which further reduce subjective wellbeing. This is consistent with related research that a highly variable sleep schedule may provoke sleep problems and poor subjective wellbeing (Hayes, 2013).

Our study found that older adults with multimorbidity have lower level of subjective wellbeing. Low sleep quality and negative emotions combined can exacerbate the negative effects of subjective wellbeing. But perceived social support was found to improve sleep quality and ease negative emotions while buffering this negative effect. It is suggested that the community should take the initiative in providing monitoring services to improve sleep quality of older adults, focus on the mental health status of older adults with multimorbidity, including negative emotions, such as anxiety, depression, and stress, and encourage older adults to go outdoors, participate in public activities and communicate with friends, and promote family care for them. In addition to, we suggest that through multiple efforts to improve the subjective wellbeing of older adults with multimorbidity, thereby improving their compliance and chronic disease treatment outcomes, and laying the foundation for improving the health of the older adults.


Limitations

It is difficult to draw from cross-sectional data causal inferences between the identified factors and subjective wellbeing. Longitudinal studies should be designed in the future to explore the causal relationship between sleep quality and subjective wellbeing.




CONCLUSION

In conclusion, negative emotions increased the negative association between sleep quality and the subjective wellbeing of older adults with multimorbidity, and perceived social support played a moderating role. The increased effect was greater in older adults with multimorbidity whose perceived social support is at higher levels. Sleep quality had a significant direct effect on subjective wellbeing in older adults. The better the quality of sleep, the higher the subjective wellbeing of older adults. To improve the subjective wellbeing of older adults with multimorbidity, negative emotions interventions should be implemented as early as possible to reduce negative emotions and increase social support from family, friends, and others. Psychological and behavioral interventions should be implemented as early as possible to promote mental health and enhance social support level of older adults with multimorbidity, and ultimately improve the subjective wellbeing of older adults and achieve healthy aging.



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 human participants were reviewed and approved by Ethics Committee of Shanxi Medical University. The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



AUTHOR CONTRIBUTIONS

CZ and FD conceived the idea. BX and JZ participated in data collection and statistical analysis. FD drafted the manuscript. LS and WO edited the paper. XZ and YX gave many valuable comments on the draft and polished it. All authors contributed to the article and approved the submitted version.



FUNDING

This work was supported by the National Natural Science Foundation of China under Grant (number: 71874104); Key Laboratory Development Project for Philosophy and Social Sciences in Guangdong under Grant (number: G620369695); and National Key R&D Program of China under Grant (2020YFC2006400).



ACKNOWLEDGMENTS

We thank all participants and staffs at the study sites for their cooperation. We wish to thank the reviewers for their insightful comments and suggestions.



REFERENCES

 Adler, N. E., and Stewart, J. (2010). Health disparities across the lifespan: meaning, methods, and mechanisms. Ann. N. Y. Acad. Sci. 1186, 5–23. doi: 10.1111/j.1749-6632.2009.05337.x 

 An, J. Y., An, K., O'Connor, L., and Wexler, S. (2008). Life satisfaction, self-esteem, and perceived health status among elder Korean women: focus on living arrangements. J. Transcult. Nurs. 19, 151–160. doi: 10.1177/1043659607313070 

 Brissette, I., Scheier, M. F., and Carver, C. S. (2002). The role of optimism in social network development, coping, and psychological adjustment during a life transition. J. Pers. Soc. Psychol. 82, 102–111. doi: 10.1037//0022-3514.82.1.102 

 Buysse, D. J., Reynolds, C. F. 3rd, Monk, T. H., Berman, S. R., and Kupfer, D. J. (1989). The Pittsburgh sleep quality index: a new instrument for psychiatric practice and research. Psychiatry Res. 28, 193–213. doi: 10.1016/0165-1781(89)90047-4 

 Chen, H. (2018). Roles of mindfulness and perceived social support in mediating the effect of psychological distress on sleep quality of college students. NeuroQuantology 16, 93–100. doi: 10.14704/nq.2018.16.4.1213

 Cheng, Y. Y., Cao, Z., Hou, J., Zhang, X. Y., Li, S. H., and Wang, Y. G. (2019). A survey on the status of chronic diseases and analysis of co-morbidity associations in the Chinese middle-aged and elderly population. Chin. J. Dis. Control 23, 625–629. doi: 10.16462/j.cnki.zhjbkz.2019.06.002

 Diener, E. (1984). Subjective well-being. Psychol. Bull. 95, 542–575. doi: 10.1037/0033-2909.95.3.542

 Farriol-Baroni, V., González-García, L., Luque-García, A., Postigo-Zegarra, S., and Pérez-Ruiz, S. (2021). Influence of social support and subjective well-being on the perceived overall health of the elderly. Int. J. Environ. Res. Public Health 18:5438. doi: 10.3390/ijerph18105438 

 Fortin, M., Stewart, M., Poitras, M. E., Almirall, J., and Maddocks, H. (2012). A systematic review of prevalence studies on multimorbidity: toward a more uniform methodology. Ann. Fam. Med. 10, 142–151. doi: 10.1370/afm.1337 

 Guerrero, J., and Crocq, M. A. (1994). Sleep disorders in the elderly: depression and post-traumatic stress disorder. J. Psychosom. Res. 38, 141–150. doi: 10.1016/0022-3999(94)90144-9

 Hayes, A. (2013). Introduction to mediation, moderation, and conditional process analysis. J. Educ. Meas. 51, 335–337. doi: 10.1111/jedm.12050

 Hoffman, C., Rice, D., and Sung, H. Y. (1996). Persons with chronic conditions. Their prevalence and costs. JAMA 276, 1473–1479. doi: 10.1001/jama.1996.03540180029029 

 Huang, J. P., and Yin, Q. J. (2013). The effects of socioeconomic status on health: based on lifestyle mediator. Popul. Econ. 3, 26–34.

 Iwasa, H., Kawaai, C., Gondo, Y., Inagaki, H., and Suzuki, T. (2005). Subjective well-being and all-cause mortality among middle-aged and elderly people living in an urban Japanese community. Jpn. J. Geriatr. 42, 677–683. doi: 10.3143/geriatrics.42.677 

 Lee, K., and So, W. Y. (2019). Differences in the levels of physical activity, mental health, and quality of life of elderly Koreans with activity-limiting disabilities. Int. J. Environ. Res. Public Health 16:2736. doi: 10.3390/ijerph16152736 

 Lemola, S., Ledermann, T., and Friedman, E. M. (2013). Variability of sleep duration is related to subjective sleep quality and subjective well-being: an actigraphy study. PLoS One 8:e71292. doi: 10.1371/journal.pone.0071292 

 Liu, R. G., and Gong, Y. X. (1999). A trial of the Memorial University of Newfoundland happiness scale. Chin. J. Clin. Psychol. 7, 107–108.

 Liu, Y., Li, T., Guo, L., Zhang, R., Feng, X., and Liu, K. (2017). The mediating role of sleep quality on the relationship between perceived stress and depression among the elderly in urban communities: a cross-sectional study. Public Health 149, 21–27. doi: 10.1016/j.puhe.2017.04.006 

 Lu, S., Hu, S., Guan, Y., Xiao, J., Cai, D., Gao, Z., et al. (2018). Measurement invariance of the depression anxiety stress Scales-21 Across gender in a sample of Chinese university students. Front. Psychol. 9:2064. doi: 10.3389/fpsyg.2018.02064 

 Lu, J., Zhang, C., Xue, Y., Mao, D., Zheng, X., Wu, S., et al. (2019). Moderating effect of social support on depression and health promoting lifestyle for Chinese empty nesters: a cross-sectional study. J. Affect. Disord. 256, 495–508. doi: 10.1016/j.jad.2019.04.003 

 Luyster, F. S., Choi, J., Yeh, C. H., Imes, C. C., Johansson, A. E., and Chasens, E. R. (2015). Screening and evaluation tools for sleep disorders in older adults. Appl. Nurs. Res. 28, 334–340. doi: 10.1016/j.apnr.2014.12.007 

 Martín-María, N., Lara, E., Cresswell-Smith, J., Forsman, A. K., Kalseth, J., Donisi, V., et al. (2021). Instruments to evaluate mental well-being in old age: a systematic review. Aging Ment. Health 25, 1191–1205. doi: 10.1080/13607863.2020.1774742 

 Minkel, J. D., Banks, S., Htaik, O., Moreta, M. C., Jones, C. W., McGlinchey, E. L., et al. (2012). Sleep deprivation and stressors: evidence for elevated negative affect in response to mild stressors when sleep deprived. Emotion 12, 1015–1020. doi: 10.1037/a0026871 

 National Institutes of Health (2005). National Institutes of Health state of the science conference statement on manifestations and Management of Chronic Insomnia in adults, June 13-15, 2005. Sleep 28, 1049–1057. doi: 10.1093/sleep/28.9.1049 

 Nunes, B. P., Flores, T. R., Mielke, G. I., Thumé, E., and Facchini, L. A. (2016). Multimorbidity and mortality in older adults: a systematic review and meta-analysis. Arch. Gerontol. Geriatr. 67, 130–138. doi: 10.1016/j.archger.2016.07.008 

 Pang, B. H. (2016). The relationship between individual factors, social support and subjective well-being in the elderly. Chin. J. Gerontol. 36, 4073–4074.

 Parks, A. C., Williams, A. L., Kackloudis, G. M., Stafford, J. L., Boucher, E. M., and Honomichl, R. D. (2020). The effects of a digital well-being intervention on patients with chronic conditions: observational study. J. Med. Internet Res. 22:e16211. doi: 10.2196/16211 

 Prus, S. (2010). Age, SES, and health: a population level analysis of health inequalities over the lifecourse. Sociol. Health Illn. 29, 275–296. doi: 10.1111/j.1467-9566.2007.00547.x 

 Quevedo, R., and Abella, M. C. (2010). The role of optimism and social support on subjective well-being. Salud Ment. 33, 39–46.

 Ryan, R. M., and Deci, E. L. (2001). On happiness and human potentials: a review of research on hedonic and eudaimonic well-being. Annu. Rev. Psychol. 52, 141–166. doi: 10.1146/annurev.psych.52.1.141 

 Schulz, R., and Decker, S. (1985). Long-term adjustment to physical disability: the role of social support, perceived control, and self-blame. J. Pers. Soc. Psychol. 48, 1162–1172. doi: 10.1037//0022-3514.48.5.1162 

 Seo, J., Choi, B., Kim, S., Lee, H., and Oh, D. (2017). The relationship between multiple chronic diseases and depressive symptoms among middle-aged and elderly populations: results of a 2009 korean community health survey of 156,747 participants. BMC Public Health 17:844. doi: 10.1186/s12889-017-4798-2 

 Wei, C., Cong, L., and Yang, X. (2016). A multivariate generalizability analysis of perceived social support scale. Psychol. Explor. 36, 75–78.

 Winkleby, M. A., Jatulis, D. E., Frank, E., and Fortmann, S. P. (1992). Socioeconomic status and health: how education, income, and occupation contribute to risk factors for cardiovascular disease. Am. J. Public Health 82, 816–820. doi: 10.2105/ajph.82.6.816 

 Wolkove, N., Elkholy, O., Baltzan, M., and Palayew, M. (2007). Sleep and aging: 1. Sleep disorders commonly found in older people. CMAJ 176, 1299–1304. doi: 10.1503/cmaj.060792 

 Xu, R., Zhang, B., and Lin, Y. (2021). Effects of family affective involvement on aging self-stereotypes in: an analysis based on latent growth model. J. Psychol. 53, 1215–1227. doi: 10.3724/SP.J.1041.2021.01215

 Yan, W., Wang, J. P., Zhang, H. B., Wei, W., Fei, W., Jei, Z., et al. (1996). Challenges and solutions for elderly patients with multimorbidity during receiving management in China. Chinese Gen. Pract. 21, 261–264.

 Yokoyama, E., Saito, Y., Kaneita, Y., Ohida, T., Harano, S., Tamaki, T., et al. (2008). Association between subjective well-being and sleep among the elderly in Japan. Sleep Med. 9, 157–164. doi: 10.1016/j.sleep.2007.02.007 

 Zhang, J., Lau, E. Y. Y., and Hsiao, J. H. (2019). Using emotion regulation strategies after sleep deprivation: ERP and behavioral findings. Cogn. Affect. Behav. Neurosci. 19, 283–295. doi: 10.3758/s13415-018-00667-y 

 Zhang, X., Weiqun, L. I., and Liu, Y. (2017). Analysis on the status and influencing factors of subjective well-being among community elderly. Popul. J. 39, 88–96.

 Zhang, Q., Yang, Y., and Zhang, G. L. (2021). Influence of life meaning on subjective well-being of older people: serial multiple mediation of exercise identification and amount of exercise. Front. Public Health 9:515484. doi: 10.3389/fpubh.2021.515484 


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

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

Copyright © 2022 Zhang, Dong, Zheng, Xue, Xiao, Shi, Xue, Zhang and Ou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-13-813775-t003.jpg
Items Effect size SE 95% Cl Relative effect
value

1 -0.997 0085  (~1.163, -0.831)
2 -0.388 0080  (-0.545, -0.232) 39.00%
3 -0.608 0060  (-0.728, -0.497) 61.00%





OPS/images/fpsyg-13-813775-t004.jpg
Regression equation

Outcome variables

Negative emotions

Subjective welbeing

"p<0.001.

Goodness of Fit R
Predictive variables

0.282

Sleep quality

Perceived social support

Sleep qualtty x Perceived social support
0.483

Sleep qualty

Negative emotions.

Perceived social support

Sleep quality x Perceived social support

Negative emotions x Perceived social support

F-value

31.870"

66,047

p-value

1.991
-0.443
-0.038

-0.291
-0.227

0.251
-0.006
-0.002

t-value

12.045
-9.122
-3.081

-3.902
-16.023
11.807
-1.046
-2.645

<0.001
<0.001
0.002

<0.001
<0.001
<0.001
0.296
0.008

95%CI

1.666,

~0.538,
-0.062,

~0.437, -
~0.256,

0.210,
-0.018,

-0.004,

2315
0.347
0.014

0.145
0.199
0.293
0.005
0.001





OPS/images/fpsyg-13-813775-t001.jpg
Variables M sp 1 2 3

1 Sleep quality 508 344 1 -

2 Negative emotions 19.14 2057 0.434" 1 -

3 Perceived social support 66.15 13.69 -0.240" -0.350" 1

4 Subjective welbeing 33.65 10.15 -0.387" -0.603" 0.492"

M, mean, SD, standard deviation.
<0.01.

A higher sleep qualty score indicates @ more serious sleep quality problem, (same beiow).





OPS/images/fpsyg-13-813775-t002.jpg
Regression Goodness

equation

Outcome
variables

Subjective
wellbeing
Negative
emotions
Subjective
wellbeing

"0 <0.001.

of Fit
Process R
Sleep 0195
quaity

Sleep 0215
quality

Sleep 0.406
quality

Negative emotions

Coefficient significance

F-value

21.380

24234

55.393

p-value

-0.997
2.360
-0.388

-0.258

t-value

~11.783

14,082

-4.875

-18.604





OPS/images/fpsyg-13-813775-t005.jpg
PSS

M-SD

M+SD

Effect size

2534
1923
1.503

Bootstrapped SE

0.236
0.168
0.234

Bootstrapped
el

2,070
1.594
1.044

Bootstrapped
uici

2.997
2.252
1962





OPS/images/fpsyg-13-813775-t006.jpg
PSS

M-SD

M+SD

Effect size

-0.485
-0.445
-0.389

Bootstrapped
SE

0.083
0.056
0.075

Bootstrapped
el

-0.654
-0.563
-0.551

Bootstrapped
uici

-0.333
-0.343
-0.258





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Impact of Sleep Quality on Subjective Wellbeing Among Older Adults With Multimorbidity: A Moderated Mediation Model



		Introduction



		Materials and Methods



		Study Design and Participants



		Measures



		Self-Administered Demographic Characteristics Questionnaire



		Subjective Wellbeing



		Pittsburgh Sleep Quality Index



		Negative Emotions



		Perceived Social Support









		Data Analyses



		Common Method Deviation Test









		Results



		Descriptive Analyses



		Mediation Effect Analysis



		Moderating Effect Analysis









		Discussion



		Limitations









		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		References



















OPS/images/fpsyg-13-813775-g001.jpg
Negative emotions

<

Sleep quality

I

Subjective well-being

Perccive social support






OPS/images/fpsyg-13-813775-g002.jpg
Subjective well-being

Negative emotions

= Low PSSS
High PSSS

Low High
DASS-21 Score

LowPSSS

+.+ High PSSS

Low High
PSQI Score





OPS/images/cover.jpg
’ frontiers
in Psychology

The Impact of Sleep Quality on
Subjective Wellbeing Among Older
Adults With Multimorbidity: A
Moderated Mediation Model









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Psychology





