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Abstract

:

In response to the increasing aging problem that China is facing, this study aimed to investigate the impact of social health on the mortality risk of the Chinese older adult population. In this paper, we used the data from “The Chinese Longitudinal Health Longevity Survey (CLHLS)-Longitudinal Data (2008–2018)” and applied the Cox proportional hazard model to investigate the effects of three dimensions of social health on the risk of death among older adults in China. The study found that: (1) The three dimensions of social health have a positive effect on the mortality risk of older adults. (2) Among those three dimensions, social activities had the most significant effect on older adults. The effect of social support and social network on the mortality risk of older adults are basically similar. Moreover, social activity, social support, and the social network had no significant effect on the young-old’s mortality risk. (3) In order to address the problem of data censoring, the Cox proportional hazard model can be used, whereas demographic characteristics, health status, and health behavior components are selective to society. This study enriches social health research in China and promotes the development of social health research from theory to practice. Moreover, it has obvious advantages in terms of economics and feasibility for achieving mortality risk reduction through improving the social health of older adults and building a healthy aging society.
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1. Introduction


According to the “Statistical Bulletin of National Economic and Social Development in 2021” from the National Bureau of Statistics, Chinese older adults, defined as those 60 and over, made up 18.90% of the country’s total population in 2021; those 65 and older made up 14.20% of the population [1]. China is facing an increasingly serious aging problem, and the older adult population is expected to grow substantially in both its proportion and size in the next fifty years [2].



As China’s population enters an aging society, the study of mortality risk in older adults has become an important and realistic issue. In late 2006, the Chinese government released its first white paper on the development of aging, reflecting the importance that China attached to the cause of aging and demonstrating the government’s positive attitude to dealing with population aging [3]. Since the 1990s, some research institutions have conducted large-scale surveys on the aging population, including the “China Health and Retirement Longitudinal Survey, CHARLS”, hosted by the China Center for Economic Research of Peking University in 1998, which has conducted eight nationwide follow-up surveys on older adults, providing rich data for research on population aging [4].



There are few research findings on the social health of older adults, and the meanings of social health are incredibly complicated. Because of the richness of social health, the mechanisms by which social health affects the mortality risk in older adults are yet to be understood entirely [5]. Social health, also known as social adaptability, refers to the ability of individuals to interact with others and the social environment, have good interpersonal relationships, and fulfill social roles [6,7]. With the improvement of the basic medical system and the popularization of endowment insurance, the level of physical health of older adults has been improving, and the role of physical health in influencing morality risk has been reduced. Therefore, the study of social health as an aspect of understanding social functioning and social support has direct relevance to protecting and reducing the mortality risk in older adults [8].



Therefore, it is vital to study the social health of older adults in a localized way, which is necessary for building a healthy aging society. This study used data from CHARLS (2008–2018) to examine the mortality risk among older adults through three dimensions of social health: social activity, social support, and social network. The empirical analysis was used to explore the relationship between social health and mortality risk in older adults. The purposes of this research are listed as follows:




	(1)

	
The use of tracking data to study the social health of older adults provides a longitudinal and cross-sectional study to understand how demographic characteristics, health status, health behaviors, and social health affect the mortality risk in older adults, which is beneficial to apply in practice.




	(2)

	
The processing of censored data using the Cox proportional hazard model enhances the scientific validity of our findings. Moreover, we explain the mechanism of social health on the mortality risk in older adults and provide policy guidance for the aging society.









The research is organized as follows. The second section of this study describes the factors influencing the mortality risk in older adults. The third section describes the data sources and research methods, including variable design and measurement. The next section presents the study results and concludes with a discussion of the findings.




2. Literature Review


Since the World Health Organization introduced its revised definition of health, research findings on one of its components, social health, have gained attention in academia [9]. Currently, studies on the mortality risk in older adults have focused on three aspects: sociodemographic characteristics, socioeconomic factors, and social support factors to explore their effects on the mortality risk in older adults [10,11].



In terms of sociodemographic characteristics, age, gender, urban/rural, occupation, marriage, and mode of residence may influence the mortality risk in older adults. In terms of demographic characteristics of older adults, women are at a greater mortality risk than men; rural residents are at a greater mortality risk than urban residents; unmarried older adults are at a greater mortality risk than married older adults. When it comes to the living situation, older adults who live alone, live only with their spouse, and live in a nursing home are at a greater mortality risk than those who live with their offspring. Older adults without community services have a greater mortality risk than those with community services [12,13].



In the aspect of socioeconomic factors, the mortality risk at age 60 was consistently higher among those without medical insurance than among those with medical insurance. Medical insurance had a significant effect on the mortality risk among older adults in the older age group but not in the younger age group. In addition, among older Chinese adults, inferior family background in childhood has a long-term effect on the mortality risk in old age [14].



Social support refers to the access to financial support, life care, and spiritual comfort of older adults and the extent to which they are satisfied, including care service needs, financial needs, choice needs, and management needs [15]. In terms of social support factors, the mortality risk is lower in older adults with better social activity participation, such as the ability to perform daily activities, the ability to perform daily instrumental activities, and functional limitations, than in those with poorer functional limitations. Religious involvement, an integral part of daily life for most older adults, is thought to have a role in their mental health and physical well-being. Many studies have shown that religious involvement is associated with the human body [16], subjective health [17], happiness, and life satisfaction [18]. Religious involvement can reduce the mortality risk to some extent. However, the effect of religious involvement on mortality risk can be replaced by the health of the body of older adults themselves. In contrast to social support in the form of life care and spiritual support, which are more effective in reducing the mortality risk among older adults, financial support is less effective in improving the survival status of older adults in China. However, this does not imply that financial support is unrelated to the mortality risk among older adults, as even those without pensions can receive financial and medical support from their families to make up for their lack of income, indirectly demonstrating the importance of social support from family in enhancing the health status of older adults [19].



However, more research needs to be conducted on the three dimensions of social health in terms of mortality risk in older adults. Previous research has shown that socioeconomic, social support, social activities, social networks, and other social factors have significant positive effects on quality of life, satisfaction with life, and ADL (activities of daily living) in older adults. Additionally, less social support increases the mortality risk and causes mental health problems [20,21]. Active participation in social activities can enhance the life satisfaction of older adults, and the integrity of social networks can reduce the mortality risk in older adults. However, it is vital to conduct the study because it is unclear whether social health, which includes the integrated aspects of social support, social activities, and social networks, has a positive impact on the health risk and mortality risk of the aged.



In sum, we proposed three hypotheses:



H1: 

Social activities have a positive effect on mortality risk.





H2: 

Social support has a positive effect on mortality risk.





H3: 

Social networks have a positive effect on mortality risk.






3. Data Source and Research Method


3.1. Data Source and Processing


Data for this study were obtained from the “Chinese Longevity Healthy Longevity Survey (CLHLS)”, tracked from 2008–2018 [22]. CLHLS is a tracking survey of older adults organized by the Center for Healthy Aging and Development of Peking University and the China Development Research Institute. The survey covers 23 provinces across China, targeting older adults aged 65 and above and their adult children aged 35–64. The questionnaires are divided into two types: questionnaires for surviving respondents and questionnaires for family members of deceased older adults. The survey content of the questionnaire for the surviving respondents includes a wealth of individual microdata on the fundamental circumstances of older adults and their families, such as socioeconomic background, family structure, financial resources, economic status, self-assessment of health, quality of life, cognitive function, personality and psychological traits, physical and psychological health of the older adults, ability to perform daily activities, and intergenerational relationships. The questionnaire for family members of the deceased older adults includes the time of death and the cause. Since 1998, the survey has conducted eight follow-up surveys on the health of older adults, with a total of 113,000 household visits, of which the older adults aged 80 and above, who are most in need of care, account for 67.40% of the total sample, with the rest being lower-aged older adults and middle-aged control groups. The survey also interviewed 28,900 direct family members of deceased seniors over the age of 65, collecting detailed data on health status, quality of life, and cost of medical and care needs prior to death. The most recent follow-up survey (2017–2018) interviewed a total of 15,874 older adults aged 65 years and older. In order to maintain and increase the sample size in accordance with the principle of “same region, same gender, and same age” in each follow-up survey, the survey replaces the sample of dead and lost visits with a new sample of older adults to address the issue of the high mortality rate and the loss of follow-up of older adults. In this study, we conducted an empirical study based on the follow-up survey data from CLHLS during 2008–2018.




3.2. Variables and Measurement


The key concept studied in this paper is social health, which refers to an individual’s ability to interact with others or the social environment and have good interpersonal relationships and achieve social roles. McDowell and Newell defined individual social health as a dimension of personal well-being. Specifically, individual social health is how an individual gets along with others and interacts with social institutions and practices and how others respond to him [23]. This paper divides social health into three dimensions: social activities, social support, and social networks.



	(1)

	
Dependent variable







In exploring the mortality risk of older adults from the social health perspective, this study uses mortality risk as the dependent variable, which is the interval between 2008 (the start of the survey) and death. Moreover, survival status at the time of the survey from 2017–2018 is taken as the mortality risk time.



	(2)

	
Independent variables







The independent variable in this study is social health, which is specifically divided into three dimensions: social activities, social support, and social networks.



	
Participation in social activities is the social activity indicator (organized social activities). This factor is divided into five categories in the survey, with 1 denoting frequent participation and 5 denoting never participation. These three variables are recoded from 0 to 4, with 0 being never and 4 being frequently participating in facilitating scoring. The theoretical range of the social activity index is 0–4, with higher scores indicating more frequent participation in social activities.



	
Social support includes three aspects: substantive support, emotional support, and accessible support. (A) Substantive support variables include “main source of economic support” and “daily care”. The “main source of financial support” is measured as a dichotomous variable of family members (children and spouse), self or other (social assistance), and assigned with a dummy variable (1, 0). The “daily care” variable is measured as “who mainly takes care of you when you are unwell or sick” and is assigned a dummy variable (1,0). (B) The emotional support variable is measured by “Who do you talk to most” and “If you have something on your mind, who do you talk to first”. If the answer is “relative”, the value is assigned to 2, “nonrelative” is assigned to 1, and “no one can say” is assigned to 0. The values of the first, second, and third options are assigned to weights of 3, 2, and 1, respectively, and then summed to get the score of each case. The theoretical range of these three variables is 0–38. The higher the score is, the better the social support they receive.



	
The social network consists of marital status, the number of children who visit often, and the number of siblings who visit often. In the assignment of each indicator, the weight of the social network index is referred to Berkman & Syme (1979) [24], in which marital status is assigned a value of 2 if it is “remarried” and 0 otherwise. The number of children and siblings in frequent contact between 1 and 3 is assigned a value of 1, and 4 or more is assigned a value of 2. The score of the social network index is obtained by adding the three together. The theoretical range of the social network index is 0–6. The higher the score is, the stronger the social network is.






The mean value of the scores of social health’s three dimensions is used as the criterion. A score below the mean value is coded as “0”, representing a poor level of social health in the corresponding dimension. Otherwise, the score above the mean value is noted as “1”, representing a good level of social health in the corresponding dimension. Because of the significant differences in each dimension of social health in young-old and older adults, we analyzed these two groups separately. For the reliability test of social health indicators, Cronbach’s alpha = 0.806 > 0.7. The KMO value for the validity test was 0.724, and Bartlett’s test of sphericity was significant (<0.001).



	(3)

	
Control variables







The control variables in this study include three aspects: demographic characteristics, health status, and health behavior. Among them, demographic characteristics include gender, ethnicity, age, type of residence, mode of residence, education level, occupation held before age 60, and economic status. Health status includes the ability to perform daily activities and self-rated health. The ability to perform activities of daily living (ADL) is a valid indicator to measure the health status of older adults. The questionnaire includes six indicators: eating, bathing, dressing, toileting, indoor activities, and control of urination and defecation. Respondents are considered to have poor ADLs if they need help in at least one of the aspects and are considered to have intact ADLs if they do not need any help in any of the six items. Health behaviors include whether or not to smoke, drink alcohol, and exercise. The selectivity of some variables for death can be excluded by controlling for variables. However, if the control variables are also selective for social health, this can be addressed by constructing appropriate interaction models [25].




3.3. Model Construction


There is a data truncation issue since while some older persons experienced “death” events between 2008 and 2018, the majority of older adults did not. The exclusion of samples that did not die would lead to statistical distortion. Therefore, this research uses the Cox proportional hazards model (Cox) to perform data analysis [26,27] and separates the senior and young-old for fitting. At present, there is no clear definition for the age division of young- and old-old. However, in the aging policy making in China and in the studies of some scholars, it is found that scholars often classify the elderly into young-old and oldest-old based on the degree of degeneration of their neurological, motor, and immune systems and their physiological and psychological health. It is generally agreed that the age span of young-old is 65–79 years old and the age of oldest-old is 80 years old or above.



Cox is a semiparametric regression model proposed by British statistician D.R. Cox. The specific formula is:


  h  (  t , X  )  =  h 0   ( t )  exp  (   β 1   X 1  +  β 2   X 2  + ⋯ +  β m   X m   )   



(1)




whereas,    β 1  ,  β 2  , ⋯ ,  β m    is the partial regression coefficient of the independent variable, which is the parameter to be estimated from the sample data.    h 0   (t) is the baseline hazard rate of h(t,X) when the X vector is 0, which is the estimated quantity to be made from the sample data.



The model is often used in medical and sociological studies to analyze the effect of one or more predetermined variables on the survival time of patients. Unlike Kaplan–Meier curves and logrank tests, which are commonly used for monovariate analysis, Cox can be used for multifactor survival analysis. Moreover, Cox can include categorical variables (e.g., gender) and also numerical variables (e.g., age), whereas Kaplan–Meier curves and logrank tests can only include categorical variables [28,29]. Cox has a wider application since it extends survival analysis to simultaneously evaluate the effect of numerous risk factors on survival time [30]. Thus, we performed Cox based on IBM SPSS Statistics 26.





4. Research Result


4.1. Descriptive Analysis


The total sample size for the 2008–2018 follow-up survey was 16,954. The number of deaths before the 2011 survey was 5642, and the number of the loss of follow-ups in 2011 was 2894. The number of older adults who survived in the 2011 survey but passed away in the 2014 survey was 2589, and the number of the loss of follow-ups was 591. There were 1547 older adults who were alive in the 2014 survey but passed away in the 2018 survey, and there were 1259 older adults who were lost to follow-up.



Table 1 presents the data’s basic demographic characteristics, health status, health behaviors, social support, social activities, social networks, and the composition of survival status from 2008–2018.



Considering that different dimensions of social health have different mechanisms of action between seniors and young-old, the older adults were divided into two groups: young-old (65–79 years old) and older adults (80 years old and above), of which 12,277 senior citizens accounted for 72.40% of the total sample size, 4286 young citizens accounted for 25.30%. There were 391 cases with missing values accounting for 2.30% of the total sample size.



In the survey sample, women accounted for a larger proportion than men, with slightly more men than women in the young group and a significantly higher proportion of women than men in the senior group. The proportion of ethnic minorities was only 6.07%, and the survey respondents were basically Han residents. Rural seniors are 74.04% more likely than urban seniors in terms of the type of residence. The data show that the older adults mainly live with their families. The proportion of senior citizens living alone or in nursing homes was slightly higher than that of young-old. The sample’s older adults had a typically low literacy rate, with a lower percentage of illiterates in the younger age groups than in the older age groups. The majority of older people working before the age of 60 had lower-level jobs (Table 1 and Table 2).



The socioeconomic status of the older adults was often low. The older adults in the sample generally had good health, and the young group had higher ADLs and self-rated health status than the senior group. The proportion of seniors with low ADL was 25.2% higher than that of seniors with high ADL. In terms of health behaviors, the proportions of seniors who smoked, drank, and exercised were not high, and the proportions of seniors with low ADL were slightly lower than that of seniors with high ADL. The differences in the status of social support and social activities were relatively large. The proportion of poor social networks was larger than that of good social networks, while the proportion of poor social networks was significantly higher than that of good social networks in the older adults. The proportions of poor and good social support and social activity were largely balanced. However, young-olds had poorer social activity and better social support, while the older adults had the opposite.



From the underlying medical history of the older adults in the data set (Table 3), the prevalence of hypertension, diabetes, heart disease, bronchitis, emphysema, pneumonia, asthma, and arthritis was much higher in the young-old than in the older adults. The prevalence of dementia and bedsore was higher in the older adults than in the young-old. In addition, it is worth noting that tumors are far more deadly for the young-old than the older adults, with 12.84% of the young-old dying from tumors compared to 2.93% of the older adults.




4.2. Hazard Function for the Older Adults


From the hazard function plots of the young-old and older adults in Figure 1, the mortality risk was higher in the older adults than in the young-old due to the difference between the hazard function plots. Therefore, the mortality risk for the older adults and the young-old were studied separately. In Figure 1, 0 represents the young-old, and 1 represents the older adults. As a whole, the older adults’ hazard function shows an exponential distribution, reflecting the increasingly prominent aging problem in China from 2008 to 2018 and the gradual increase in mortality among older adults. While China’s economy and society are developing rapidly, it is necessary to improve the self-assessed health status of older adults, continuously enhance the old-age security system, adopt policies and foster a social environment in which senior citizens are respected, cared for, and live happily in their later years, so as to provide the necessary guarantee for achieving high-quality economic development.




4.3. Cox Regression Analysis of Univariable


Table 4 presents the results of univariate regressions of demographic characteristics, health status, health behaviors, and social health variables on the mortality risk among the older adults and young-old. The variables differed in their effects on the mortality risk among the older adults, with most of them not significant for the young-old, but significant for the older adults.



Among the variables for demographic characteristics, the univariate regression for the young-old was significant for only two variables: age and occupation before age 60. The mortality risk was 12.70% lower for the young-old in higher-paying occupations than for the young-old in lower-paying occupations. Only ethnicity and the type of residence were nonsignificant in the univariate regression for the older adults. Among the older adults, the mortality risk was higher for men than women. Additionally, the mortality risk increased with age, which was 7.10% higher for the older adults living with family than for those not living with family. Generally, older adults who live with their families are those who are in poor health and need family care. Older adults with high education levels, higher-paying occupations before age 60, and good economic status have a lower mortality risk than that with low education levels, lower-paying occupations before age 60, and poor economic status.



The effect of all three health status variables on the mortality risk in the older adults was significant, with a lower mortality risk in those with an intact ADL than in those with an absent one. This difference was more significant in the older adults. Those who rated themselves as having good and fair health had a lower mortality risk than those who had poor health. The mortality risk was 10.60% higher for the seniors who had had a serious illness than for those who had not. Among the health behaviors, the older adults who exercised regularly had a lower mortality risk than those who did not exercise. The role of smoking and drinking was not significant. The older adults with good social activities and social networks had a lower mortality risk than those with poor ones. Moreover, the role of social support was not significant for both the young-old and older adults. Due to the altered disease spectrum, the effect of many variables on the mortality risk in the young-old is not significant. Therefore, this study only examined the mortality risk in the older adults.




4.4. Multivariate Cox Regression of Mortality Risk in the Older Adults


Table 5 presents the multivariate Cox regression results for three dimensions of social health in the older adults (social activity, social support, and social network) and each significant control variable on the mortality risk. Model 1 is a positive effect of social activity, social support, and social networks on the mortality risk among the older adults after controlling for demographic variables. Among them, the mortality risk was 10.60% higher for men than for women, which increased by 1.10% for each year of age. The role of social activity was the most significant, with the mortality risk being 21.60% lower for seniors with good social activity and 5% lower for seniors with good social networks than for seniors with poor social networks.



Model 2 adds the control variables of social factors to Model 1, of which only the three variables of ethnicity, economic status, and occupation engaged before age 60 are the most significant. Older adults of Han nationality have a mortality risk that is 10.20% higher than that of ethnic minorities. Older adults in higher-paying occupations also have a mortality risk that is 6.10% lower than that of older adults in lower-paying occupations. Older adults with good and average economic status also have a mortality risk lower than older adults with poor economic status. The remaining univariate regressions are no longer significant.



Model 3 adds the control variable of health status to Model 1, and the changes in the three dimensions of social health are insignificant. Moreover, the “whether or not you have had a serious illness” variable is no longer significant. The mortality risk for the older adults with perfect ADL status is 37.10% lower than those with one or more missing ADLs. Furthermore, the mortality risk for the older adults with fair and good self-rated health status is lower than those with poor self-rated health status. The significant variable—”whether to exercise regularly”—in univariable regression is added to health behavior, and the mortality risk is 9.9% lower in the older adults who exercised regularly than those who did not exercise.



Model 4 adds the interaction variables of social support and “whether or not they had been seriously ill” based on Model 3, in which good social support and having been seriously ill once or more are assigned a value of 1, otherwise 0. The results show that the p-value of the interaction variables is less than 0.05. Model 5 includes all variables, and there was no significant difference compared with Model 4.





5. Discussion and Conclusions


Population aging has become one of the common problems faced by both developed and developing countries. Especially since the outbreak of COVID-19 in 2020, China’s serious population aging problem has been aggravated [31,32]. The health problems and mortality risk of older adults have posed a great challenge to the promotion of the “Healthy China Strategy” [10,33]. The health of older adults is not only related to the quality of life of the older adults themselves and their families but also directly related to the burden of care for the whole society and the issue of sustainable development. The ability of older adults to maintain health and independence not only helps to overcome the emotions of aging and improve the quality of life but is also of great value in reducing the burden on families and even society [34,35]. Therefore, it is of great practical importance to investigate the health of older adults and their mortality risk. This study was conducted based on the data from the 2008–2018 survey of the China Health and Retirement Longitudinal Study for older adults aged 65 years and above.



First, in the univariate regressions of demographic characteristic variables (health status, health behaviors, and social health variables) on the mortality risk for the young-old and older adults, most of the variables in the univariate regressions for the young-old were insignificant for mortality risk. Moreover, multivariate Cox regressions of the mortality risk for the young-old revealed that most of the variables were still insignificant. The multivariate Cox regression analysis of mortality risk for the young-old was therefore excluded from this study but performed in the older adults. In addition, it was found that this insignificance may be caused by changes in the disease spectrum, increasing life expectancy, and changes in aging patterns [36]. In a survey of residents in Shanghai, China, Zhou et al. (2022) found that changes in the disease spectrum resulting from an aging population have implications for mortality risk in older adults [37]. In particular, the increase in the number of older adults in the region is associated with increased deaths from neurological and psychiatric diseases, including Alzheimer’s disease, Parkinson’s disease, and dementia [38,39]. Due to better self-care ability and self-assessed health status, the young-old have a lower mortality risk. In contrast, older adults performed worse in these two areas and have a higher mortality risk [40].



Second, the difference between univariate regressions of mortality risk in the older adults and multivariate regressions was relatively large. This difference resulted from the selection of control variables in the three dimensions of demographic characteristics, health status, and health behaviors. Social health has a positive effect on the mortality risk in the older adults. That is to say that the mortality risk is lower for older adults with above-average social health levels than those with below-average social health levels [41,42]. Moreover, similar results have been found in other studies [43,44]. For example, in a study of causes of death among centenarians in England from 2001–2010, Evans (2014) [43] found that centenarians were more likely to die from infections such as pneumonia compared to young-old patients. This reflects the positive role of the social health status of older adults on the mortality risk among older adults in both developed and developing countries.



Third, in the multivariate Cox regression of mortality risk among the older adults, the three dimensions of social health had different effects on mortality risk among the older adults, with social activity having the largest effect and social support going from insignificant to significant after the inclusion of the interaction variable with having a serious illness [45,46]. Therefore, hypothesis one and two is supported. Although a social network had a reduced effect on mortality risk compared to the results of the 2002–2005 data [47,48], it had a significant effect on both young-old and older adults. Therefore, hypothesis three is supported. The older adults, especially those had only one child, need more social networks from the community to improve social health and decrease mortality risk. Therefore, social health has a predictive effect on the mortality risk of older adults. In Asia, research from South Korea also reported similar results. The social network presents a positive effect on older adults (neighborhood environments and self-rated health in Mainland China, Japan, and South Korea). If a reliable and scientific social health measurement index system can be established, the trend of mortality risk changes of the older adult population in the community or society can be detected early through the predictability of social health indicators. Targeted measures can then be taken to shift the health problems of older adults from treatment to prevention, allowing some policies intended to improve the quality of life and health of older adults to be more effective [49]. Meanwhile, because of the family planning policy, China’s rapid aging, and the proliferation of “421” families, the role of the family in older adult care has been reduced. New types of older adult care, such as interactive older adult care, home care, housing endowment, and institutional older adult care, have been rapidly developed [31,32], resulting in the diversification of social support for older adults. Therefore, family members provide less support, while social workers and nannies provide more support. Thus, social support is not significant for the mortality risk of older adults.



In summary, this study found that social health has a positive effect on the mortality risk in older adults. The better the social health is, the lower the mortality risk older adults face. On the one hand, as the meaning of social health is constantly updated and deepened, while physical health is no longer the only factor affecting health levels, the importance of social health is gradually highlighted. Due to the rapid population aging in China and the shortage of healthcare resources, it is too expensive to medically improve the health status of older adults and reduce their mortality risk, in addition to the importance of disease prevention due to the changing disease spectrum. By studying the mortality risk of older adults, we can better predict the factors that influence the mortality risk of older adults so that we can develop effective measures to improve the social health of older adults, especially Chinese older adults. On the other hand, this study has guiding implications for older adult policy development. The research results show that the three dimensions of social health: social activities, social support, and social network have different effects on the mortality risk among older adults [50]. According to the severity of the effects, more rational and scientific older adult policies can be considered, as well as creative solutions to ease the burden of family retirement, such as offering a variety of ways to create a peaceful and healthy aging society and offering a supportive response to the guidance of the aging society [51].



Although this study reveals the specific effects of social health on the mortality risk of older adult people, some work still needs to be followed up with in-depth studies. Firstly, we failed to figure out how aging affects the needs of different older adults. Secondly, we only investigated the impact of social health (social activity, social support, and social network) on mortality risk, failing to analyze diseases, emotions, and changes in family structure. Thirdly, we did not collect information on the participants’ religion in this study. In the future, we will continue to strengthen the follow-up survey on the health of older adults, to gain a deeper understanding of the different ways of aging and the needs of different older adults, and to reveal its influence on the mortality risk of older adults from various aspects such as diseases, emotions, changes in family structure, and well-being indices, in order to support the formulation of aging policies and the extension of life expectancy of older adults in China and the world. In future studies, we will continue to explore the impact of participants’ religious information.
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Figure 1. The Hazard Function of Model 1. Note: 0 represents the young-old and 1 represents the older adults. 
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Table 1. Distribution of Samples (N = 16,954).
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Variables

	

	
Young-Old

	
Old Adult

	
Total




	

	
Sample Size

	
Percentage

	
Sample

Size

	
Percentage

	
Sample Size

	
Percentage




	
(%)

	
(%)

	
(%)






	
Demographics




	
Sex

	
Female

	
2027

	
47.29

	
7548

	
61.48

	
9575

	
57.81




	
Male

	
2259

	
52.71

	
4729

	
38.52

	
6988

	
42.19




	
Ethnic group

	
Han

	
4031

	
94.05

	
11,526

	
93.88

	
15,557

	
93.93




	
Minority

	
255

	
5.95

	
751

	
6.12

	
1006

	
6.07




	
Age

	
65–69

	
1402

	
32.71

	
--

	
--

	
1402

	
8.47




	
70–79

	
2884

	
67.29

	
--

	
--

	
2884

	
17.41




	
80–89

	
--

	
--

	
4278

	
34.85

	
4278

	
25.83




	
90–99

	
--

	
--

	
4621

	
37.64

	
4621

	
29.90




	
100 and above

	
--

	
--

	
3378

	
27.51

	
3378

	
20.39




	
Rural or urban areas

	
Rural areas

	
3686

	
85.94

	
10,714

	
87.40

	
14,400

	
87.02




	
Urban areas

	
603

	
14.06

	
1544

	
12.60

	
2147

	
12.98




	
Ways of living

	
Alone or in a nursing home

	
621

	
14.49

	
2233

	
18.19

	
2854

	
17.23




	
With household members

	
3665

	
85.51

	
10,044

	
81.81

	
13,709

	
82.77




	
Literacy

	
Illiterate

	
1716

	
40.04

	
8754

	
71.30

	
10,470

	
63.21




	
Literate

	
2570

	
59.96

	
3523

	
28.70

	
6093

	
36.79




	
Occupation

	
Manual

	
2891

	
68.75

	
9839

	
81.49

	
12,730

	
78.20




	
Nonmanual

	
1313

	
31.25

	
2235

	
18.51

	
3548

	
21.80




	
Economic status

	
Poor

	
684

	
15.95

	
2329

	
18.88

	
3013

	
18.13




	
Average

	
3038

	
70.89

	
8334

	
67.57

	
11,372

	
68.42




	
Good

	
564

	
13.16

	
1671

	
13.55

	
2235

	
13.45




	
Health conditions




	
Severe illness

	
Never

	
3518

	
82.08

	
10,133

	
82.53

	
13651

	
82.42




	
Once and above

	
768

	
17.91

	
2144

	
17.46

	
2912

	
17.58




	
ADL

	
Good

	
4121

	
96.15

	
8710

	
70.95

	
12,831

	
77.47




	
One and above with assistance

	
165

	
3.85

	
3566

	
29.05

	
3731

	
22.53




	
Self-rated health

	
Bad

	
683

	
16.14

	
1691

	
16.38

	
2374

	
16.31




	
Average

	
1411

	
33.33

	
3649

	
35.35

	
5060

	
34.76




	
Good

	
2139

	
50.53

	
4982

	
48.27

	
7121

	
48.93




	
Health behaviors




	
Smoking

	
Yes

	
1117

	
20.06

	
1700

	
13.85

	
2817

	
17.01




	
No

	
3169

	
73.94

	
10,577

	
86.15

	
13,746

	
82.99




	
Alcohol

	
Yes

	
948

	
22.12

	
1840

	
17.99

	
2788

	
16.83




	
No

	
3338

	
77.88

	
10,437

	
85.01

	
13,775

	
83.17




	
Exercising

	
Yes

	
1748

	
40.79

	
2787

	
22.70

	
4535

	
27.38




	
No

	
2537

	
59.21

	
9490

	
77.30

	
12,027

	
72.62




	
Social activities

	
Poor

	
2802

	
65.38

	
5004

	
40.76

	
7806

	
47.13




	
Good

	
1484

	
34.62

	
7273

	
59.24

	
8757

	
52.87




	
Social Support

	
Poor

	
1807

	
42.16

	
5435

	
44.27

	
7242

	
43.72




	
Good

	
2479

	
57.83

	
6842

	
55.73

	
9321

	
56.28




	
Social network

	
Poor

	
1003

	
23.40

	
9287

	
75.65

	
10,290

	
62.13




	
Good

	
3283

	
76.60

	
2990

	
24.35

	
6272

	
37.87




	
Survival state

	
Alive

	
3294

	
89.03

	
4992

	
48.85

	
8286

	
59.53




	
Deceased

	
406

	
10.97

	
5227

	
51.15

	
5633

	
40.47








Notes: There are missing values in the sample. Table 1 shows the values of each indicator obtained by removing the missing values, so there are differences in the total number of samples.
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Table 2. Between-group difference tests for independent variables among the young-old and older adults.
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t

	
df

	
Sig. (2-tailed)

	
Mean. S. D.

	
Std. Error Mean






	
Social activity

	
Equal Variances Assumed

	
23.817

	
16561

	
0.000

	
0.329

	
0.014




	
Equal Variances Not Assumed

	
18.802

	
5369.178

	
0.000

	
0.329

	
0.017




	
Social support

	
Equal Variances Assumed

	
5.544

	
16,561

	
0.000

	
0.868

	
0.157




	
Equal Variances Not Assumed

	
5.788

	
8117.960

	
0.000

	
0.868

	
0.150




	
Social network

	
Equal Variances Assumed

	
46.174

	
16,561

	
0.000

	
0.739

	
0.016




	
Equal Variances Not Assumed

	
45.479

	
7281.666

	
0.000

	
0.739

	
0.016
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Table 3. Diseases of young-old and older adults in the sample.
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Variables

	
Young-Old

	
Older Adult

	
Total




	
Sample Size

	
Percentage (%)

	
Sample Size

	
Percentage (%)

	
Sample Size

	
Percentage (%)






	
Basic medical history of the older adults




	
hypertension

	
1157

	
31.27

	
1241

	
12.14

	
2398

	
17.23




	
diabetes

	
241

	
6.51

	
127

	
1.24

	
368

	
2.64




	
heart disease

	
520

	
14.05

	
562

	
5.50

	
1082

	
7.77




	
stroke or cvd

	
322

	
8.70

	
369

	
3.61

	
691

	
4.96




	
bronchitis, emphysema, pneumonia, asthma

	
438

	
11.84

	
587

	
5.74

	
1025

	
7.36




	
tuberculosis

	
45

	
1.22

	
48

	
0.47

	
93

	
0.67




	
cataract

	
327

	
8.84

	
726

	
7.10

	
1053

	
7.57




	
glaucoma

	
54

	
1.46

	
100

	
0.98

	
154

	
1.11




	
cancer

	
35

	
0.95

	
38

	
0.37

	
73

	
0.52




	
prostate tumor

	
192

	
5.19

	
244

	
2.39

	
436

	
3.13




	
gastric or duodenal ulcer

	
187

	
5.05

	
192

	
1.88

	
379

	
2.72




	
Parkinson’s disease

	
30

	
0.81

	
37

	
0.36

	
67

	
0.48




	
bedsore

	
10

	
0.27

	
45

	
0.44

	
55

	
0.40




	
arthritis

	
574

	
15.51

	
617

	
6.04

	
1191

	
8.56




	
dementia

	
55

	
1.49

	
234

	
2.29

	
289

	
2.08




	
epilepsy

	
6

	
0.16

	
15

	
0.15

	
21

	
0.15




	
cholecystitis, cholelith disease

	
141

	
3.81

	
160

	
1.57

	
301

	
2.16




	
blood disease

	
193

	
5.22

	
91

	
0.89

	
284

	
2.04




	
rheumatism or rheumatoid disease

	
317

	
8.57

	
380

	
3.72

	
697

	
5.01




	
chronic nephritis

	
35

	
0.95

	
37

	
0.36

	
72

	
0.52




	
galactophore disease

	
17

	
0.46

	
16

	
0.16

	
33

	
0.24




	
uterine tumor

	
24

	
0.65

	
26

	
0.25

	
50

	
0.36




	
hyperplasia of prostate gland

	
132

	
3.57

	
192

	
1.88

	
324

	
2.33




	
hepatitis

	
29

	
0.78

	
12

	
0.12

	
41

	
0.29




	
Main death factor




	
Infectious diseases and parasites

	
2

	
0.49

	
5

	
0.09

	
7

	
0.12




	
Tumors

	
52

	
12.84

	
153

	
2.93

	
205

	
3.64




	
Blood, hematopoietic organs and immune diseases

	
10

	
2.47

	
74

	
1.42

	
84

	
1.49




	
Endocrine, nutrition and metabolic disease

	
10

	
2.47

	
59

	
1.13

	
69

	
1.22




	
Spiritual and behavioral disorder

	
4

	
0.99

	
10

	
0.19

	
14

	
0.25




	
Nervous system disease

	
18

	
4.44

	
168

	
3.21

	
186

	
3.30




	
Eye and attachment disease

	
0

	
0.00

	
5

	
0.09

	
5

	
0.09




	
Ear and mastoid disease

	
87

	
21.48

	
814

	
15.58

	
901

	
16.00




	
Circulatory disease

	
50

	
12.35

	
543

	
10.39

	
593

	
10.53




	
Systemic disease

	
10

	
2.47

	
138

	
2.64

	
148

	
2.63




	
Digestive system disease

	
0

	
0.00

	
20

	
0.38

	
20

	
0.36




	
Skin and subcutaneous tissue disease

	
5

	
1.23

	
69

	
1.32

	
74

	
1.31




	
Muscle skeletal system and connective tissue disease

	
10

	
2.47

	
30

	
0.57

	
40

	
0.71




	
Urinary reproductive system disease

	
18

	
4.44

	
346

	
6.61

	
364

	
6.46




	
Damage, poisoning, accident or other external causes

	
60

	
14.81

	
1253

	
23.98

	
1313

	
23.31




	
do not know

	
69

	
17.04

	
1540

	
29.46

	
1609

	
28.56
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Table 4. Uni-variate Cox Regression of the older adults (N = 16,563).






Table 4. Uni-variate Cox Regression of the older adults (N = 16,563).





	
Variables

	
Reference Groups

	
Young-Old

	
Older Adult




	
Relative Risk

	
Relative Risk






	
Demographic




	
Sex

	
Female

	
0.962

	
1.028 *




	
Ethnic group

	
Han

	
0.988

	
0.906




	
Age

	

	
0.989 *

	
1.01 ***




	
Type of residence

	
Rural areas

	
0.812

	
1.027




	
Way of living

	
Not with household members

	
0.969

	
1.071 *




	
Literacy

	
Illiterate

	
0.982

	
0.989 *




	
Occupation

	
Manual

	
0.873 *

	
0.891 ***




	
Economic status

	
Poor

	
Average

	
0.923

	
0.940 **




	

	

	
Good

	
0.851

	
0.929 **




	
Health conditions




	
Severe illness

	
Never

	
0.907 *

	
1.106 ***




	
ADL

	
Good

	
1.184

	
1.372 ***




	
Self-rated health

	
Bad

	
Average

	
0.742

	
0.823 ***




	

	

	
Good

	
0.586

	
0.697 ***




	
Health behavior




	
Smoking

	
No

	

	
0.861

	
0.905




	
Alcohol

	
No

	

	
0.805 *

	
0.907




	
Exercising

	
No

	

	
0.982

	
0.861 ***




	
Social health




	
Social activities

	
Poor

	

	
0.853

	
0.772 ***




	
Social support

	
Poor

	

	
1.164

	
1.013




	
Social network

	
Poor

	

	
0.939

	
0.914 ***








Notes: * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 5. Multivariate Cox Regression of Social Health and Mortality Risks of the Oldest-old.
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Model 1

	
Model 2

	
Model 3

	
Model 4

	
Model 5




	
Variables

	
Reference Group

	
Relative Risk

	
Relative Risk

	
Relative Risk

	
Relative Risk

	
Relative Risk






	
Sex

	
Female

	
1.106 ***

	
1.104 **

	
1.144 ***

	
1.151 ***

	
1.181 ***




	
Age

	

	
1.011 ***

	
1.010 ***

	
1.004 **

	
1.004 **

	
1.003 *




	
Social activities

	
Poor

	
0.784 ***

	
0.782 ***

	
0.791 ***

	
0.808 ***

	
0.815 ***




	
Social support

	
Poor

	
0.985 *

	
0.989

	
0.972 *

	
0.916 *

	
0.985




	
Social network

	
Poor

	
0.950 ***

	
0.947 ***

	
0.939 ***

	
0.939 ***

	
0.939 ***




	
Ethnic group

	
Han

	

	
0.898 *

	

	

	
0.883 *




	
Way of living

	
With household members

	

	
1.039

	

	

	




	
Literacy

	
Illiterate

	

	
0.975

	

	

	




	
Occupation before age 60

	
Manual

	

	
0.939 *

	

	

	




	
Economic status

	
Poor

	
Average

	

	
0.872 *

	

	

	




	
Good

	

	
0.853 *

	

	

	




	
Rural or urban areas

	
Urban areas

	

	
1.044

	

	

	




	
Severe illness

	
Never

	

	

	
1.053

	
1.025

	




	
ADL (Good = 0)

	

	

	

	
1.371 ***

	
1.363 ***

	
1.361 ***




	
Self-rated health

	
Bad

	
Average

	

	

	
0.892 ***

	
0.891 ***

	
0.891 ***




	
Good

	

	

	
0.762 ***

	
0.765 ***

	
0.759 ***




	
Exercising

	
No

	

	

	
0.901 *

	
0.901 *

	
0.901 *




	
Social support *severe illness

	
Good social support and once and above severe illness

	

	
1.066 *

	
1.071 *








Notes: (1) * p < 0.05, ** p < 0.01, *** p < 0.001. (2) Model 1 is a positive effect of social activity, social support, and social networks on the mortality risk among the older adults after controlling for demographic variables. Model 2 adds the control variables (ethnicity, economic status, and occupation engaged before age 60) to Model 1. Model 3 adds the control variable of health status to Model 1. Model 4 adds social support and “whether or not they had been seriously ill” based on Model 3. Model 5 includes all variables.
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