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Objectives: The purpose of this study was to discover patterns of social participation among Chinese older individuals, investigate the links between these patterns and their living arrangements and mental health, and connect these patterns to their background characteristics.

Methods: Data were drawn from the 2014 and 2018 waves of Chinese Longitudinal Healthy Longevity Survey (CLHLS) from 2537 Chinese elders aged 60 years and over at the baseline. Latent class analysis was used to determine the patterns of social participation. Multinomial logistic regression was used to explore the relationship between patterns of social participation and the sociodemographic and health characteristics of older adults. Binary logistic regression was used to explore the differences and associations between these categories and living arrangement on mental health status, represented by positive and negative emotions.

Results: Three patterns of social participation were identified: Low activity (17.5%, n = 443); Moderate activity (36.2%, n = 1,176); and High activity (46.3%, n = 918). At baseline, these patterns were significantly associated with mental health status. Positive and negative emotions were much better in the High activity group than in the other two groups (OR = 1.36, 95% CI = 1.05–1.76 and OR = 1.50, 95% CI = 1.16–1.93). Living arrangement only significantly affected negative emotions (OR=1.25, 95% CI = 1.02–1.53). Age, gender, education, marital status, self-rated health, and activities of daily living limitations all affected social participation patterns.

Conclusions: The patterns of social participation and living arrangement of Chinese older adults are significantly associated with mental health. Population-tailored interventions may help liberate older adults from domestic labor and improve social participation. Moreover, family support can decrease negative emotions' damage in old age thus promoting health.
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Background

The World Health Organization (WHO) defines health as a state of complete physical, mental, and social wellbeing, not merely the absence of disease or frailty. It is evident that mental health is an important component of health. However, as older adults age, they inevitably develop negative emotions such as depression, anxiety, and loneliness due to physical frailty and cognitive decline. As social changes have accelerated, more and more older adults around the world are suffering from negative emotions (1). These may lead to poor coping and increased risk of chronic disease and mortality (2). On the contrary, positive emotions not only mark current wellbeing, but also contribute to future wellbeing (3). Previous studies have shown that positive emotions have been linked to slower physical degeneration, better physical functioning, and increased longevity (4). The older people's mental health has a direct impact on their attitude toward life and satisfaction, but it also has an indirect impact on their physical health, influencing their quality of life later in life. As a result, it is critical to look into the mental health status of the older people, which comprises both positive and negative emotions, in order to enhance the quality of life and promote social harmony.

The cognitive-motivational-relational theory of emotion holds that positive and negative emotions are always caused by external factors and, as an external factor, families have a deep and long-lasting impact on an array of older adults' health outcomes (1, 5). The mental health status of older adults in China is directly linked to their families. Even though ongoing changes in social structure such as further reduction in the number of household members may diminish a traditional family's responsibilities, family remains a significant source of support for older adults and constitutes a living and emotional anchor for many Chinese seniors. Previous research has found that a person's living arrangement has a significant impact on their physical and mental health (6), with older Vietnamese and Thai adults living with family members being more likely to receive help and companionship and maintain good physical and mental health. Conversely, older adults living alone are more likely to experience negative emotions due to increased loneliness (7). Therefore, the significance of living arrangements in the aging process should be highlighted.

Social participation is defined as an individual's activity in real life, and it plays an important role in reinforcing social relationships, social support, and social integration, resulting in better health and related outcomes. It is an important component of active aging, and it is a central topic in many aging studies (8–10). Social participation not only helps older adults maintain social connections after retirement and avoid social isolation, but it also improves physical and mental health by allowing them to reap the benefits of communication and interaction with others, as well as promoting their physical activity. Social participation has been shown in studies to lower the risk of depression and cognitive impairment, and improve aspects like self-rated health, wellbeing, life satisfaction, quality of life, and even older adults' ability to control negative emotions and maintain a positive sense of self and worth (11–13). Further, depending on the type of activity, gender, and place of residence, the association between social participation and health may differ (14). There is now widespread agreement that social participation is essential for active, healthy aging, and it is important to investigate its impact on older adults' mental health.

Drawing on the above literature, most studies focused on all types of social participation without distinction between them. But many correlated interrelationships exist between measures of social participation and activities and these are not well understood (15). Therefore, a statistical technique like latent class analysis (LCA) seemed more appropriate because it takes these interrelationships into account (16). A further advantage of LCA is that it groups individuals rather than activities (i.e., person-centered vs. item-centered) (17), this may provide new ideas for identifying the relationship between population type and risk for mental health or even the exploration of mechanisms. Most previous studies only used depression and anxiety as sole indicators of mental health status, failing to account for the diversity of emotions experienced by older adults and providing a more comprehensive picture of mental health. Therefore, this study employed national survey data to investigate the latent types of social participation in China, as well as the relationship between these types of social participation, living arrangements, and the mental health status of older adults. In addition, we looked into the impact of older adults' individual characteristics on different types of social participation in an attempt to develop a multilevel and comprehensive analytical framework.



Methods


Data and sample

The data were derived from the 2014 and 2018 waves of Chinese Longitudinal Healthy Longevity Survey (CLHLS), which is part of a collaborative project between Duke University in the United States and Peking University in China. It aims to better understand the health status of elderly Chinese people and the social, behavioral, and biological factors that influence their health (12). CLHLS was provided to a sample of 22 out of 31 provinces in China. This survey was conducted in the years 1998, 2000, 2002, 2005, 2008, 2011, 2014, and 2018. We chose 2014 as the baseline year to acquire complete baseline data on the relevant covariates, such as social participation and living arrangement, and 2018 as the follow-up year to create a four-year cohort. This provided a total baseline sample of n = 7,192 individuals in 2014. However, we excluded n = 1329 individuals with missing social participation key variables, n = 32 individuals aged younger than 60, and n = 3294 individuals who died before 2018. Thus, the remaining sample consisted of n = 2537 respondents for further analyses.



Measures
 
Social participation and living arrangement

On the basis of previous similar studies (18–20), a total of eight questions were asked as baseline measure of social participation. These explored engagements included the following activities: housework, fieldwork, gardening, reading newspapers/books, raising pets, playing cards/mah-jongg, watching TV or listening to the radio, and taking part in any social activities. Their answers were dichotomized into “yes” (=1) or “no” (=0). Similarly, living arrangement was divided into living alone (=0) or living with family (=1).



Mental health

Positive and negative emotions were used as proxy variables to measure the mental health status of older adults. Positive emotions were selected from the CLHLS questionnaire, including: “self-reported quality of life”, “look on the bright side of things” and “do you feel as happy as you were when you were young”. Negative emotions included “are you nervous and scared”, “do you feel lonely”, and “do you think that the older you become, the less useful you are”. Each of these entries takes a value between 1–5, with 1 indicating “very good” or “always”, and 5 indicating “very bad” or “never”. The entries were summed and the mean value was calculated. Any value below the mean represents stronger positive emotions or negative emotions in older adults (higher positive emotions/lower negative emotions = 1). Values greater than, or equal to, the mean represent weaker positive emotions or negative emotions in older adults (lower positive emotions/higher negative emotions = 0).



Covariates

Potentially relevant covariates at baseline were obtained from sociodemographic characteristics, health, and economic status. All variables were dichotomized. For sociodemographic characteristics, age was measured in chronological years. In this study, 60–84 year-olds were considered “low age” (0), elders aged 85 and over were considered “high age” (1). Gender was dichotomized as “men” (1) or “women” (0). Residence was dichotomized as “city/town” (1) or “rural” (0). Education was divided into “illiterate” (0) and “non-illiterate” (1), depends on formal schooling or not. Similar to previous CLHLS studies, occupational status was defined as “high level” (1) if the participant's primary occupation before age 60 was professional, technical, governmental, institutional, managerial, or military (21). Marital status was categorized as “married” (1) or not (0). Income was categorized as above (1) or below (0) the average income of the entire sample. For self-rated health, we regard the “good/very good” answer as “good” (1) or not (0). As for the health status, activities of daily living (ADL) were referred to as basic activities of daily living (BADL). BADL includes six daily tasks: dressing, eating, toileting, bathing, indoor activities, and continence. Disability in BADL was defined as an inability to perform any of the corresponding tasks independently (0). The multiple imputation approach was applied to reduce the influence of missing values on these covariates in the analyses (22).




Statistical analysis

LCA is a statistical classification process based on the probability of detecting unobserved population heterogeneity in response patterns. With LCA, an unordered categorical latent factor with a multinomial distribution is responsible for the link between observed (categorical) indicators, resulting in homogenous subtypes or mixtures. The resulting mixes (latent classes) are qualitatively distinct, with members within a class differing primarily in terms of random measurement error. However, based on their pattern of response profiles, they are distinctively and systematically different from members in other classes (23). The goal of LCA is to find the fewest unobserved classes that sufficiently account for observed relationships between symptoms in the data, and place the individuals with similar symptom profiles in the same class. The most parsimonious class model is fitted to the data, followed by subsequent models with increasing class numbers to discover the optimal number of latent classes (24). In this analysis, latent classes were identified based on 8 dichotomous indicators of social participation of CLHLS. Model fit was assessed by the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), sample size adjusted BIC (aBIC), entropy, the Vuong-Lo-Mendell-Rubin likelihood ratio (LMR) test, and the bootstrapped likelihood ratio tests (BLRT) (25).

To summarize the characteristics and differences of the entire sample against each social participation class, we employed frequencies, proportions, and Chi-square tests. In our LCA model, binary logistic models were used to test the relationship between latent social participation classes and living arrangement with positive and negative emotions. Relative risk ratios (95% confidence interval) were used to describe the association between them. All models were adjusted for age, sex, residence, education, income, occupation, marital status, self-rated health, and ADL limitations.

Multinomial logistic models were used to identify factors associated with social participation patterns of Chinese elders. LCA models and analysis were conducted on MPlus (v8.0), and all subsequent analyses were performed on R (v4.1.0).




Results


Patterns of social participation: A three-class model

Table 1 shows the LCA results. Five latent class models were created in this study, combining the metrics and considering interpretability. The simulation study found that the sample-size adjusted BIC (aBIC) is the information index with the highest classification accuracy, though aBIC will continue to decrease as potential classes increase. Therefore, this study used a steep slope diagram test (Figure 1), and it can be seen that the most obvious inflection point exists at class 3. Meanwhile, the higher entropy value represents the stronger classification accuracy. Although entropy is best for the five-class model (0.60), the steep slope diagram test does not support this as the best model. The three-class model has the second-highest entropy value (0.586). Combining the LMR index, steep slope diagram, and interpretability (Figure 2), made the three-class model the best option.


TABLE 1 LCA model fit statistics (N = 2,537).
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FIGURE 1
 Steep slope diagram test of the LCA model.
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FIGURE 2
 Conditional probability distribution for three categories of social participation (N = 2,537).


Class 3 (17.5%) had low probabilities of engaging in social participation across eight social participation factor domains. We therefore labeled class 3 as “Low activity.” Because these groups engaged in each activity domain at a “medium” and “high” level, we labeled classes 1 and 2 as “Moderate activity” (46.3%) and “High activity” (36.2%), respectively. Furthermore, class 1 demonstrated a significant preference for a type of participation (Figure 2) with a focus on home-based activities, such as housework and watching TV.



Participant characteristics

Table 2 reflects the demographic characteristics of the participants. In this study, 1,877 older adults (74.0%) were under the age of 85 years, with slightly more men (n = 1,300) than women (n = 1,237). About half of the elderly live in the countryside (56.5%), have no education (54.1%), have above-average income (54.3%), and are married (55.5%).The vast majority of older adults had a low occupational status prior to retirement (95.3%) and lived with their families (78.3%). In terms of health status, almost equal numbers of older adults rated themselves in good (50.3%) and poor (49.7%)health, with the vast majority (93.5%) having good activities of daily living.


TABLE 2 Participants characteristics and group differences among three patterns of social participation at the baseline (N = 2,537).
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In addition, Table 2 shows the baseline sample characteristics and group differences among three patterns of social participation. In terms of mental health, more than half of the people with lower positive emotions (58.3%, n = 1,479) and lower negative emotions (55.9%, n = 1,419). Significant differences were found in the three patterns of social participation among the groups in all characteristics.



Factors affecting the patterns of social participation: A multi-category logistic regression

The multinomial logistic regression model was used to identify the predictors of each social participation class (Table 3). Respondents who were ≥85 years old (OR=0.39, 95%CI = 0.30–0.50, OR = 0.38, 95% CI = 0.28–0.50, respectively) were less likely to be in the “Moderate activity” or “High activity” groups than in the “Low activity” group. Likewise, respondents who were married (OR=1.71, 95%CI = 1.29–2.28, OR = 2.37, 95% CI = 1.73–3.24, respectively), without ADL limitations (OR = 4.75, 95%CI = 3.20–7.04, OR = 4.93, 95%CI = 3.09–7.84, respectively) were more likely to be in the “Moderate activity” or “High activity” groups than in the “Low activity” group. Furthermore, respondents who were male (OR = 0.47, 95%CI = 0.36–0.61) and lived with family (OR = 0.67, 95%CI = 0.47–0.95) were less likely to be in the “Moderate activity” group or “High activity” group, respectively. Respondents who had good self-rated health (OR = 1.91, 95% CI = 1.48–2.46), and a higher education level (OR = 2.70, 95%CI = 2.02–3.60) were more likely to be in the “High activity” group than in the Low activity group.


TABLE 3 Multinomial logistic regression for social participant class.
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Relationship between living arrangement, patterns of social participation, and mental health

Table 2 shows that baseline patterns of social participation were significantly associated with positive and negative emotions in older adults in 2018. The probability of having higher positive emotions was 35.2, 37.9, and 49.7% for those in the Low activity group, Moderate activity group, and High activity group, respectively, and for having lower negative emotions these were 47.9, 52.0, and 64.8% (χ2 test, p < 0.001). Positive and negative emotions were much better in the High activity group than in the other two groups. Further, the probability of higher levels of positive emotions and lower levels of negative emotions both gradually decreased as the level of participation increased.

After correcting for sociodemographic and health-related characteristics, patterns of social participation were significantly associated with both positive and negative emotions among older adults in binary logistic regression models (Tables 4, 5), whereas living arrangement only significantly affected negative emotions. “High activity” elders had higher positive emotions and lower negative emotions than “Low activity” counterparts (OR = 1.36, 95%CI = 1.05–1.76 and OR = 1.50, 95%CI = 1.16–1.93). Meanwhile, “Low activity” and “Moderate activity” older adults had no statistically significant differences in both positive and negative emotions. In terms of living arrangement, living with family members or not had no significant effect on their level of positive emotion. Conversely, the level of negative emotion was much lower in older adults living with family members than in older adults living alone.


TABLE 4 Logistic regression models between living arrangement, patterns of social participation and positive emotions (n = 2,537).
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TABLE 5 Logistic regression models between living arrangement, patterns of social participation and negative emotions (n = 2,537).
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Discussion

By applying clustering method on a nationally representative sample of elders to investigate their patterns of social participation and factors influencing their classification, we discovered that positive and negative emotions were associated with patterns of social participation, living arrangements, and mental health in older adults. We also explored the social individual characteristics and health issues that may influence participation patterns and preferences across different populations.

Our study identified three patterns of social participation among elders in China: “Low activity”, “Moderate activity”, and “High activity”. This is similar to Chen and colleagues' study. Three classes differed among several aspects of social participation. A main difference regarded the level of activity in social participation. Further, the “Moderate activity” group, in addition to its intensity, reflects essential aspects of traditional leisure such as housework, fieldwork, watching tv, and listening to the radio, and the number of elders in this category is the highest of the three. This outcome matches traditional Chinese culture and other scholars' studies (26). Many Chinese seniors devote most of their time and energy to their families. The extent of their conspicuous turnout in the family is attributable to family responsibilities, otherwise forced choice is an issue that warrants further investigation. Moreover, the most noticeable difference between the “High activity” group and the other two is the level of participation in self-help activities such as reading, playing cards, and other social activities. This is possibly the main reason why the three social participation patterns exhibit distinct mental health benefits.

Our findings show a significant association between patterns of social participation and mental health among older adults. We found that the elders in the “High activity” group were most likely to engage in all eight activities. They also reported significantly lower negative emotions and significantly higher positive emotions. These results corroborate findings reported in another study (27) where older adults who participate in a variety of social activities may exhibit better mental health status. Only at the highest level of social participation (“High activity” group) compared to the “Low activity” group, both positive and negative emotions of the older people were better. Similar studies have demonstrated that social activity may increase social interaction and enhance feelings of enjoyment, self-worth, and self-esteem, and the effect is regulated by their intensity (28). This further validates previous research (29) stating that not all social participation contributes to the mental health of older adults. Social participation has a relatively limited effect on both positive and negative emotions in older adults who are in the “Moderate activity” (domestic types) and “Low activity” levels. The “High activity” group, in particular, has the highest level of social participation, and the older people themselves are the primary beneficiaries of the related activities. “Moderate activity” and “Low activity” groups are mostly focused on family and traditional recreation, which do not require strong physical strength, intelligence, or socializing among peers. The beneficiaries are more the families than themselves, so the influence on the elderly's mental health is not significant. In general, our results on the association between social participation and mental health are in line with previous studies (30, 31).

It is worth mentioning that living with families shields older persons from negative emotions, but has no influence on positive ones. Due to cognitive decline, physical health decline, and traumatic life events such as the loss of a spouse and property, older adults are more sensitive to low mood. In western elders, friend networks have a stronger impact on mental health than family (32). “Raising sons for old age” is a well-known Chinese saying. For Chinese elders, we speculate that, living with families can increase the experience of intimacy, life satisfaction, and psychological needs, limiting negative emotions like loneliness and depression. However, the enhancement of positive emotions should rely on elders actively participating in social activities that benefit them, to gain a sense of value and pleasure. Older Chinese people devote most of their retirement time to caring for their grandchildren in spite of other forms of socialization (33). Therefore, families should assist and encourage older adults to engage in activities and integrate into society, as well as prove financial and emotional support. Strengthening intergenerational communication and reaffirming the role of family in elders' health promotion can help mitigate and prevent physical and mental harm caused by negative emotional shocks, while encouraging the elderly to age with a partner and live with their children for more emotional support. Lifecare can help improve their health status.

Age, gender, education, marital status, living arrangement, self-rated health, and ADL limitations were all found to influence the type of social participation in our study. Male aged 85 and over had a higher probability of being in the “Low activity” group. In contrast, older persons who are educated, married, in good self-rated health, and disability-free are more likely to be in the “High activity” group. Females are more enthusiastic about social participation than males, presumably because they have a stronger desire for emotional support or involvement in group or community activities (34). Furthermore, these more involved older persons were more likely to be living alone, as also found elsewhere (35). The association between educational attainment and social participation is also consistent with previous studies. Older adults with higher levels of education are more likely to reach a higher level of social participation. This not only highlights education as a coping resource but also demonstrates that socioeconomic status in general affects older adults' social activities. Older adults with poor self-rated health, or unable to care for themselves fully were more likely to engage in static, less intensive, and limited entertainments activities.


Strengths and limitations

This study makes some contributions to the current, relevant, body of evidence. First, to the best of our knowledge, this is the first study that applies LCA to nationally representative data to identify patterns of social participation among Chinese elders, whereas previous studies have typically classified social participation directly by activity name. This circumvents the problem that different social participation patterns may be too highly correlated to be compared directly. Second, our research used positive and negative emotions as measures of mental health status, whereas previous studies have used single indicators like depression, anxiety, and wellbeing as evaluation criteria. Finally, considering that the results of cross-sectional studies likely overestimate the association between social participation and health and wellbeing due to (time-constant) unobserved confounders (29), our use of longitudinal data from 2014 to 2018 to conduct a preliminary exploration of the causal relationship between types of social participation and mental health provides a novel solution to this problem.

It must be acknowledged that this study does suffer from some limitations. This study did not use multiple waves of data to examine the dynamic patterns of social participation. Future studies could encompass multiple waves of data in social activities among older adults. This study used only eight indicators of social participation. Since social participation encompasses not only social activities but also social support, and that good interpersonal relationships could indirectly and positively influence older adults' mental wellbeing (36), it would be more useful to incorporate social networks in the scope of social participation thus broadening the scope of the assessment.




Conclusions

The three social participation patterns discovered in this study differed in terms of participation intensity and preference type. They reflected diverse gender, age, educational level, and health-related variables.

This research lays a solid foundation for boosting older adults' social integration, improving their mental health, and encouraging healthy and active aging among the older people. When compared to previous research, this study adds to the understanding of the link between different types of social participation, living arrangements, and mental health as expressed by positive and negative emotions in older adults. Therefore, families, society and government can identify mental health risks in advance through the heterogeneous personal characteristics of older adults such as social participation characteristics, age and marriage, and tailor effective interventions for different groups of people, so as to improve older adults' mental health by encouraging them to participate in social activities within their means, thereby maximizing the elimination of negative emotions generated during the aging process and obtaining more positive emotions.
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