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Background: Currently, about 40 million older people in China live alone or in nursing homes, and this number is expected to continue increasing. It is important to examine the effects of living arrangements on older people’s health status and determine whether different types of social capital help buffer the health effects of living alone or in nursing homes.

Method: We used data from the CLHLS survey (2017–2018), which included 9,669 older adults. Among them, 1,542 lived alone, 312 lived in nursing homes, and 7,815 lived with their family. We used linear regression to examine the relationship between living arrangements, health outcomes, and social capital.

Results: Living alone leads to higher levels of depression in older adults, with a coefficient of 1.63 for the depression value for older adults, and living alone reduces older adults’ self-rated health scores, with a coefficient of −0.12 on the self-rated health scores for older adults. Living in nursing homes also has a significant effect on the mental health of older adults, with a coefficient of 1.31 for the depression value for older adults. At the same time, we find that different categories of social capital buffer the impact of living alone and living in nursing homes on health. We find that visits from children helped mitigate the increase in depression associated with living in nursing homes and the decrease in self-rated health associated with living alone. At the same time, social interactions at the community level help mitigate the increase in depression values and the reduction of self-rated health scores associated with living alone.

Conclusion: Different categories of social capital buffer the health of older people living alone and in nursing homes differently, so targeted enhancement of social capital based on older adults’ living arrangements is essential to improve their health.
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1 Introduction

By 2022, the number of people over 65 in China has reached 209.78 million, accounting for 14.9% of the total population (1). Traditional Confucian doctrine emphasizes the filial piety of children, especially sons, to their parents (2). Therefore, in the past, older people in China usually lived with their adult sons. However, with the changes in Chinese society, the traditional living arrangements of older adults have changed, more and more older people are living alone or in nursing homes because they have no children or their adult children are working far from home. According to the seventh population census in 2020, there were 29.94 million households of older persons living alone in the country (3). At the same time, the data show that the total number of beds in China’s long-term care institutions was 8.294 million in 2022 (4).

A large body of evidence suggests that living arrangements have a significant impact on the health status of older people, particularly in terms of depression and self-rated health (5). Since the total number of older adults living alone and in nursing homes in China is close to 40 million, the well-being of this large group deserves attention. This demographic reality highlights the need to study the complex relationship between living arrangements and the determinants of health. Social capital, defined as the sum of the resources embedded in the network of relationships that an individual possesses (6), has been demonstrated to have a significant impact on an individual’s health status (7, 8). Who a person lives with affects their daily socialization patterns and available resources (9). Specific living arrangements—particularly living alone or in nursing homes—may substantially modify social capital through altered family relationships and community engagement patterns. Therefore, exploring the role of this social capital change on the health of older people living alone and in nursing homes makes sense. This paper provides an in-depth study of social capital, living arrangements, and their effect on the health of Chinese older adults.



2 Literature review


2.1 Pathways through which living arrangements influence health outcomes

The term “living arrangements” refers to the structure of one’s family, such as the number of family members and the relationships between them (10). There are several ways in which different living arrangements affect the health of older adults.

First, different living patterns affect the social support available to older persons. Social support is a major contributing factor to the well-being of older people (11). And family relationships provide resources that can help individuals cope with stress and improve well-being (12). As a result of living alone or in nursing homes, older persons lack social support from their families (13, 14). And social support is closely related to health (15).

Secondly, cultural expectations about how to live can also affect the health of older people. Cultural expectations of intergenerational caregiving responsibilities may influence older adults’ expectations of social relationships (16). For example, traditional Chinese filial piety requires adult sons to live with and care for their older parents in extended families (17). As a result, while the majority of older people around them live with their children, those living alone or in nursing homes are often perceived as having a poor parent–child relationship and face psychological stress. An empirical study found that compared with older adults living with their children, living alone was negatively associated with life satisfaction among rural older adults (18).

Thirdly, living alone or in nursing homes directly impacts the social integration of older persons (19). For example, older people who transition into nursing homes need to leave their former familiar environment, adapt to and integrate into a new group, and impress new people, all of which are stressful (20). Those living alone also face difficulties in integrating into society because they lack the social contact that naturally occurs when they live with others (21). For example, a recently widowed man may find himself ill-prepared to maintain his social network in the absence of his wife (22). In short, when a person faces challenges with social integration, they feel socially isolated, and the brain tends to go into self-protection mode, which may lead to health problems (23).



2.2 Health effects of living alone

Living alone is associated with worse economic conditions, loneliness, and less social capital. Widows living alone usually have worse economic conditions and are more likely to perceive that their income is inadequate (24). Some studies also suggest that living alone is associated with greater loneliness in men (25). From a social capital perspective, living alone affects older adult’s social capital. Those who live alone have smaller social networks and less access to instrumental and emotional support (26).

As a result, the impact of living alone on health is usually negative; people living alone are at higher risk for a variety of adverse outcomes, especially those related to health (27). One study found that seniors living alone had higher levels of depressive symptoms, and living alone had a greater effect on depression in men than in women (28). Living alone can also affect self-rated health; a study showed that older adults living alone had lower levels of self-rated health than older adults living with others (29). A study in rural India found that older persons who were currently unmarried and living alone were 38% more likely to rate their health as poor than older persons who were currently married and cohabiting (30).



2.3 Health effects of living in nursing homes

For seniors, moving into a nursing home means leaving significant others, giving up many social roles, and leaving familiar surroundings and cherished possessions behind (31). Moreover, social contact has become less frequent after living in nursing homes, and it is challenging to have new social interactions while living in an institution (32). Research has found that the transition from a home to an institutional setting may contribute to feelings of loneliness (33). So, social isolation of older people in nursing homes is widespread (34).

Empirical studies have also found that living in nursing homes has a negative impact on the health of older adults. The quality of life of older adults living in nursing homes is significantly lower than that of those living in the community (35). A meta-analysis showed that the overall prevalence of depressive symptoms among nursing home residents in China was 36.8% (36). And one study found that older people living in the community also have better self-rated health than those living in nursing homes (37).



2.4 The buffering effect of social capital on health outcomes

Social capital can be broken into the strength of family, relationships with friends and neighbors, religious and community relationships, workplace relationships, civic engagement, and trust (38). Many studies suggest that the higher the social capital, the better the health status. For example, during the COVID-19 pandemic, when people have positive expectations about the trustworthiness of others and governments, their pandemic-related stress and anxiety would be reduced (39).

Because social capital is associated with health, some scholars believe that social capital is a protective health factor (40). The social capital buffer theory explains the protective role of social capital on health. Social capital can affect health through two mechanisms: first, social support can mitigate the impact of stress assessments by providing solutions to problems and reducing people’s perception of the importance of the issues (41); the second mechanism is that perceived differences in social capital can impact mental health, and the belief that others will provide necessary resources can dampen emotional and physiological responses to stressful events (42). In addition, social capital has a protective effect on people with lower levels of education; some studies have concluded that social capital has greater positive health effects on those with low personal capital than those with high personal capital (43). Several studies have confirmed the buffering effect of social capital between living arrangements and health. A study found that social support is a strong mediator of the impact of living arrangements on mental health (44). Moreover, older adults with good social networks have higher levels of mental health regardless of their living arrangements (45).

After combining existing research, we find that different living arrangements affect older people’s health status and social capital, and social capital has a buffering effect on unfavorable living arrangements. It is natural to speculate whether the negative health effects of living alone or in nursing homes can be buffered by filling the social capital deficit caused by changes in living arrangements. Clarifying this buffering effect will help us formulate social capital generating policies to improve the health of older adults living alone or in nursing homes. Currently, there is a lack of research using Chinese data to study the health of institutionalized older adults, and even less literature on the buffering effect of social capital on the health of older adults living alone and in institutions. This paper aims to contribute to research in this area by utilizing Chinese data to examine the effects of living alone or in nursing homes on the health of older adults and to further explore the role of social capital in buffering the impact of living arrangements on health.




3 Methodology and design


3.1 Data sources

This study used data from the Chinese Longitudinal Healthy Longevity Survey (CLHLS) survey (2017–2018). The CLHLS is a tracking survey of older adults organized by Peking University and the National Development Research Institute, which covers most of China’s provinces, cities, and autonomous regions. The questionnaires cover the basic conditions of older adults and their families, socio-economic background and family structure, economic sources, self-rated health and quality of life, personality and psychological characteristics, ability to carry out daily activities, lifestyle, etc. The most recent tracking survey (2017–2018) interviewed 15,874 older people, and the CLHLS provides data free of charge to scholars (46, 47). The current retirement age in China is 60, and the social customs also generally recognize that people over 60 can be considered older adults. In line with the purpose of the study, we restricted the study sample to older people over the age of 60 who had no missing values in any of the selected variables.



3.2 Dependent variables

Health variables include depression and self-rated health. Depression is a common mental health problem and one of the major global disease burdens (48). Many studies focusing on mental health use depression as a core indicator (49). Self-rated health is recognized as a subjective measure that integrates an individual’s physical, psychological, social, and functional aspects; it has been widely accepted as a reliable indicator of overall health (50).

The depression variable in the CLHLS survey was measured using a simplified version of the CESD scale with 10 questions. The 10-item scale was found to have adequate reliability and validity (51). The 10-item scale consists of seven negatively scored questions, such as “Are you bothered by things that do not usually bother you?” and three positively scored questions, such as “Do you feel hopeful about the future?” Each question had five answers: always, often, sometimes, seldom, and never; each answer was coded 1, 2, 3, 4, or 5 for the positively scored questions and 5, 4, 3, 2, or 1 for the negatively scored questions. We summarized the answers to the 10 questions and constructed a continuous variable ranging from 10 to 50, with higher values indicating more severe depression.

The self-rated health variable is measured by the question, “How do you rate your health at present? “, which was answered with five options: very good, good, so, bad, and very bad; each answer was coded as 5, 4, 3, 2, or 1. Higher values indicate better self-rated health.



3.3 Explanatory variables

We focus on two explanatory variables. The first is living arrangements. The questionnaire asked respondents about their living arrangements. There were three types of answers: living with family, living alone, and living in a nursing home. Based on the answers to the above question, we categorized each respondent’s living arrangement into living with family, living alone, and living in a nursing home. We use three dummy variables to represent each of these three states.

Social capital is another explanatory variable we focus on. According to the social–emotional choice theory, in old age, when time is perceived to be limited, people value short-term goals such as emotional regulation more than long-term goals such as access to information (52). In practice, it has been found that, as they age, older people place more emphasis on interactions with close relatives in the composition of their social networks (53). This means that interactions with their children are at the core of older people’s social interaction activities. Neighbors and friends are also important in social networks (54). Based on the above theoretical analysis, we used structural social capital, i.e., family- and community-level social capital.

Family-level social capital refers to children’s visits to the respondent. The questionnaire asks, “Do your children visit you often?” One child who visits the respondent regularly is assigned a value of 1, two children who visit regularly are assigned a value of 2, and so on. The larger the variable’s value, the more often the children see the respondent and the more help they provide to the respondent.

Some studies have identified neighborhood interactions are an important component of social capital at the community level (55). We used social interactions as community-level social capital, with the questionnaire asking, “Do you now perform the following activities regularly?” We chose two types of social activities to represent community-level social capital: visiting and interacting with friends, and playing cards or mah-jong. The answers to these questions are: almost every day; not every day, but at least once a week; not every week, but at least once a month; not every month, but sometimes; never. We assigned values from 4 to 0 to each answer, respectively. We summed the answers to the two questions above to obtain a score of 0–8, with the higher the level of participation in social activities, the higher the value of the variable.



3.4 Control variables

The control variables consist of three main dimensions, as shown in Table 1. The first dimension is demographic background factors, including age, gender, marital status, etc. The second dimension is the respondent’s socioeconomic status, measured by several indications: education, pension, sufficient, etc. The third dimension is the respondent’s health status, which mainly includes instrumental activities of daily living, whether or not they smoke, and whether or not they drink alcohol, instrumental activities of daily living.



TABLE 1 Summary of the control variables.
[image: Table1]



3.5 Research methodology

We used multivariate regression to examine the effect of living arrangements on the health of older adults. In addition, the interaction terms between living arrangements and social capital were added to the regression equation:

[image: image]

In Equation 1, the Healthi value indicates the health status of the respondenti. Livingarrangementsi is the living arrangements of the respondent. Socialcapitali is the personal social capital variable. Livingarrangementsi*Socialcapitali is the interaction term.

Where the effect of the living arrangements on health is:

[image: image]

In Equation 2, β1 represents the direct effect of living arrangements on health, and β3 denotes the coefficient of the interaction term. When the coefficient of β3 is significant, it implies that the social buffers the health shocks generated by living arrangements. Based on this buffering effect, social capital can act as a moderator between living arrangements and health.




4 Empirical results


4.1 Data description

There were missing values for the variables in our study; for example, 3,365 respondents had missing values for the depression variable, and 1,432 respondents had missing values for the self-rated health variable. After excluding the missing value sample, there were 9,669 respondents. Among them, 1,542 lived alone, 312 lived in nursing homes, and 7,815 lived with their family. The proportions of those living alone and in nursing homes were 15.93 and 3.69%, respectively. Meanwhile, in the total sample, of the 15,548 samples with values for the living arrangements variable, 2,477 lived alone, and 574 lived in nursing homes, for rates of 15.95 and 3.23%, respectively. The distribution of the living arrangements of the sample we used is comparable to that of the total sample, so it can be assumed that there is no distributional bias in our study sample.

The depression levels of different groups are shown in Table 2, which shows that those living in nursing homes had the highest level of depression, with a mean of 23.95; those living with family had the lowest level of depression, with a mean of 21.79; and those living alone had the middle level of depression, with a mean of 23.28. Both living alone and living in nursing homes have a positive impact on the depression value of older adults. Regarding the self-rated health variables, respondents living with their family had the best self-rated health, while those living in nursing homes had the worst.



TABLE 2 Description of variables.
[image: Table2]

Among other control variables, older adults living in nursing homes had the lowest indices of children’s visits and social interactions, the highest level of education and pension ownership, and the highest IADL values; in general, it can be concluded that older adults living in nursing homes are in poorer health and have the best levels of income, and have less social capital. In contrast, older adults who live alone have the highest indices of children’s visits and social interactions, the lowest education level and pension ownership, and the lowest IADL values. Our study found significant differences in the economic conditions of older adults living alone and those in institutions.



4.2 Living arrangements, social capital and depression

We use three models to analyze the linear relationship between living arrangements, social capital, and depression. The explanatory variables in Model 1 include living alone, living in nursing homes, social capital, and control variables. Models 2 and 3 contain interaction terms. Model 2 includes the interaction terms between living alone and social capital, and Model 3 includes the interaction terms between living in nursing homes and social capital. In our study, older people’s living arrangements are represented by three dummy variables, and since living alone and living in a nursing home are unconventional living statuses in China, we conducted regression analyses using living with family as the reference group to analyze the effects of the two statuses, living alone and living in a nursing home, on older people’s health status relative to living with family.

The regression results are presented in Table 3. Model 1 shows that living alone and living in nursing homes have a significant effect on the mental health of older adults, increasing the mean value of depression by 1.63 and 1.31, respectively, which are relatively large values, suggesting that non-normal living arrangements have a negative impact on the mental health of older adults. The “children’s visits” and “social interactions” variables have a significant adverse effect on depression, indicating that the higher the social capital, the better the mental health of older adults. On average, the value of depression decreases by 0.18 for each additional child who regularly visits their parents, and the value of depression decreases by 0.09 for every 1-unit increase in the social interaction index.



TABLE 3 Linear regression of depression on living arrangements and social capital.
[image: Table3]

Among the control variables, age, gender, education, pension, sufficient, and alcohol consumption were negatively associated with depression values among older adults, whereas the IADL index is positively associated with depression values; the marital status variable and the smoke variable did not have a significant role in influencing depression, which may because most of our sample were older adults, and that the effect of marriage on the mental health of older adults tends to be stabilized.

After adding the interaction term, we find that the adjusted R-squared increases for both Model 2 and Model 3, indicating that the explanatory power of the model increases with the addition of the interaction term. The regression results of Model 2 show that the interaction term between living alone and children’s visits is insignificant, suggesting that family-level social capital does not have a buffering effect on the mental health of older adults who live alone. In contrast, the interaction term between living alone and social interactions is significantly negative, indicating that community-level social capital has a strong protective effect on the mental health of older adults who live alone. The regression results of Model 3 show that the interaction term between children’s visits and living in nursing homes is significantly negative, while the interaction term between social interactions variable and living in nursing homes is not significant, suggesting that children’s visits help to buffer the effects on the depression levels of older adults, while the social interactions does not help to buffer the effects of nursing home stay on mental health.



4.3 Living arrangements, social capital and self-rated health

We use three models to analyze the linear relationship between living arrangements, social capital, and self-rated health. The explanatory variables in Model 1 include living alone, living in nursing homes, social capital, and control variables. Models 2 and 3 contain interaction terms. Model 2 includes the interaction term between living alone and social capital, and Model 3 contains the interaction term between living in nursing homes and social capital.

The regression results are presented in Table 4. The regression results of model 1 show that living alone significantly impacts the self-rated health of older adults, and living alone decreases the self-rated health index by 0.12, which is a relatively large value. While living in a nursing home has little impact on the self-rated health. Both variables “children’s visits” and “social interactions” have a positive and significant effect on self-rated health, indicating that the higher the social capital, the higher the individual’s self-rated health index. On average, each additional child who regularly visits the respondent increases the self-rated health index by 0.024, and each additional unit of the social interactions index increases the self-rated health index by 0.015.



TABLE 4 Linear regression of self-rated health on living arrangements and social capital.
[image: Table4]

After adding the interaction term, we find that the adjusted R-squared increases for Model 2, indicating that the model’s explanatory power increases with the addition of the interaction term. The regression results of Model 2 show that the interaction terms of living alone with children’s visits and social interactions are both significant, indicating that social capital at the family and community level have a buffering effect on the self-rated health of older adults living alone. The regression results of Model 3 show that both interaction terms between living in nursing homes and social capital are insignificant, indicating that frequent visits from children and community-level social interactions do not help to buffer the adverse effects of living in nursing homes on self-rated health.




5 Discussion and recommendations


5.1 Discussion

Our study shows that living alone or in a nursing home has a detrimental effect on the physical and mental health of Chinese older adults; at the same time, our study finds that social interactions are very beneficial to the physical and mental health of older adults living alone, and that visits from children can help to improve the mental health of older adults living in nursing homes, as detailed in the following results. Our findings have important implications for the improvement of the health of Chinese older adults.

First, our findings suggest that older Chinese adults who do not live with their families have poorer health statuses, possibly because traditional Chinese culture emphasizes filial piety, which means that adult sons should live with and care for older adults. This differs from other developed countries; for example, the Nordic countries have the highest proportion of older persons living alone, ranging from 45% to 50% for women and nearly 25% for men (56). Living alone and living in nursing homes are non-traditional living patterns; the most common reason for living alone is widowhood, and because social customs do not encourage remarriage for older adults, these widowed older adults have to live alone, and they often have worse mental health (57). In addition, there is also a stigma attached to living in nursing homes, as traditionally, only “widows and widowers” without sons are admitted to nursing homes. Meanwhile, rumors of “nursing home abuse” often appear in the social news. Nursing home abuse is widespread, with the prevalence rates in Macao and Guangzhou standing at 11.48% and 8.24%, respectively (58). Therefore, these two living arrangements hurt older adults’ health.

Second, social interactions have a more significant buffering effect on the health status of older adults living alone. For older adults living alone, both family-level social capital and community-level social interactions buffer the adverse effects of living alone on self-rated health. Meanwhile, social interactions can help to buffer the adverse effects of living alone on depression. This may be because older adults who live alone are generally in good health; they still can maintain social relationships. Frequent visits from children may help to improve their self-rated health, but socializing with one’s peers is more likely to alleviate feelings of loneliness and reduce the adverse health effects of living alone. This conclusion is consistent with many studies. For example, a study in the United States found that interventions to promote social participation can improve older people’s physical and mental health (59). One other study also found that social interactions can buffer the effects of widowhood on functional ability (60).

Third, social capital at the family level has a more significant buffering effect on the mental health of older adults living in nursing homes. Older adults living in nursing homes tend to be older and less able to care for themselves, making it difficult for them to go out for social interaction at the community level. Instead, according to the socioemotional selectivity theory, they will pursue emotionally meaningful goals (61). Although children’s visits cannot improve their self-rated health, frequent visits by children can make older adults feel the concern of their family members, and children’s visits can play a role in monitoring the service quality of nursing homes, thus reducing depression and improving the psychological health of older adults. Our conclusions are consistent with many existing studies. For example, an early study in the United States concluded that social support from adult children improves the psychological well-being of older parents (62). A study in Japan also concluded that social support provided by children was significantly associated with mental health outcomes (63).



5.2 Recommendations

Based on the results of our study, we make the following recommendations. First, advancing age often means an increase in chronic diseases and the need for care. In the future, as China’s aging process deepens, more and more older adults will need to be admitted to institutions, and society should establish a sound social service system for older adults. A long-term care insurance system should be established as soon as possible to provide a stable source of funding for the development of nursing homes. At the same time, we should vigorously improve the service quality of nursing homes. By improving the service quality of nursing homes, we will gradually change people’s perceptions of poor service quality and create an environment where people are willing to live.

Second, the health situation of older persons living alone should be improved. Children should have a more open and tolerant attitude toward the remarriage of their older adult parents. It is also important to promote the creation of social capital at the community level. Some scholars have argued that promoting community activities may be an effective community intervention to promote mental health (64). Therefore, we should consider building more activity venues at the community level and organizing activities such as playing cards and chess, so that older adults living alone can have more opportunities to increase the frequency of their social activities.

Third, older adults living in nursing homes are generally physically weak (65), some seniors even feel abandoned by their children (66). Children should visit their parents residing in nursing homes regularly to enable their parents to feel the love and care of their children and to alleviate their state of depression. Our recommendations are consistent with the findings of existing studies, with one meta-analysis confirming that home visits help to alleviate depression in nursing home residents (67).



5.3 Limitation

To the best of our knowledge, there are few articles based on Chinese data that examine the effects of nursing home admission on health, and even fewer that focus on the role of social capital in buffering the negative impacts of living alone and living in a nursing home, an area in which this paper makes a marginal contribution. Several things could be improved in this study. First, due to the use of cross-sectional data, it is impossible to conclude the causal relationship between variables. Second, there were 15,874 respondents in the original database, but only 9,669 were finally included in our analysis, and a considerable number of respondents were excluded from the study because of missing values on some variables, which may have led to a biased distribution of the sample. Third, the CLHLS survey used nearly identical questionnaires for older adults in different living arrangements; for example, older adults living in nursing homes were not asked about their living situation in the nursing homes, which prevented us from conducting a more targeted analysis. Future research should explore the longitudinal dynamics and other forms of social capital in greater depth to further uncover the protective role of social capital and refine policy interventions to enhance the well-being of older adults.




6 Conclusion

Empirical evidence indicates that older adults living in non-family living arrangements are vulnerable to adverse physical and mental health outcomes, and that living alone and in nursing homes are significantly associated with depressive symptoms in older adults. More importantly, social capital was found to be a protective buffer against the negative effects of non-family living arrangements. To improve the health status of older persons, policymakers should develop policy measures to increase the family involvement of older persons living in nursing homes and organize more activities at the community level to encourage older adults living alone to become more involved in social activities.
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