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Background: The rapid population aging in China, characterized by a higher prevalence of illnesses, earlier onset of diseases, and longer durations of living with ailments, substantially engenders challenges within the domain of older adults’ healthcare. Community home-based elderly care services (CHECS) are a feasible solution to solve the problem of older adults’ care and protect older adults’ health. The aim of this study is to investigate the relationship, heterogeneity effects and influential mechanisms between older adults’ use of CHECS and their self- reported health.

Methods: The study employs the Instrumental Variable technique and empirically investigates the relationship, heterogeneity effects and influential mechanisms between older adults using CHECS and their self-reported health using data from the China Longitudinal Aging Social Survey from 2018.

Results: The findings indicate, firstly, that using CHECS considerably improves older adults’ self-reported health. Secondly, the heterogeneity test reveals that the effect is more pronounced for older adults who are under the age of 80, have functional disabilities, are free of chronic diseases, have never attended school, reside in lower-income households, are single, rarely interact with their children, and live in central urban or city/county regions. Thirdly, the mechanism test reveals that the “social network effect” and “family care effect” are the key influence channels of using CHECS.

Conclusion: An empirical foundation for the policy reform of community home-based care for seniors is provided by this study with the limitations to discuss the other socioeconomic aspects such as government health expenditure and discuss the specific services aspects such as health care. The findings carry substantial implications for improving the health of older individuals and provide suggestions for establishing a socialized aged care system in China.
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1. Introduction

Ageing has become an unavoidable trend in the world due to rising life expectancy and a declining birth rate (1), hence older adults’ care and older adults’ health are growing global problems. The world’s greatest old population and fastest aging population is in China. China had 20.56 million elderly people aged 65 and older by the end of 2021, making up 14.2% of the nation’s overall population (2) and 26.84% of the world’s elderly population (3).

But China’s system for long-term care is in serious trouble. On the one hand, the amount of family care for older adults is declining due to the rapid changes in population structure and the social economy, which indicates that the traditional model of eldercare has not been able to adequately satisfy the expanding demands of older adults (4, 5). On the other hand, there is still a sizable disparity between the supply and demand of elderly care services in the official elderly care market (6). As a result, the Chinese government has been looking at ways to create a system of social old care services that is effective and sustainable in recent years.

Community is the basic unit of social governance (7). The “aging-in-place” preference of older individuals can be satisfied using a community home-based elderly care model, which also successfully relieves the stress of family elder care, lowers the cost of long-term care, and lessens the financial load on the government (8). Community home-based elderly care services (CHECS) have become more significant in the social aged care service system in recent years. On the document, “Outline of the 14th Five-Year Plan (2021–2025) for National Economic and Social Development and Vision 2035 of the People’s Republic of China” proposed to “improve the network of community-based, at-home elderly care services,” and “support idle resources for community-embedded elderly care” (9). In practice, from 2016 to 2020, the central lottery public welfare fund invested 5 billion yuan to carry out pilot reform of community home-based elderly care services in batches (10).

Uncertainty persists on whether using CHECS improves health outcomes for the elderly population. On the one hand, a substantial body of evidence demonstrates that CHECS can enhance older health by fostering a sense of community and maintaining social networks through aging-in-place (11–13). On the other hand, compared to nursing home care, there is often less control of the quality and quantity of home-based care (14, 15). Additionally, low-quality CHECS may increase elderly patients’ medical problems and depression (16). Therefore, it is necessary to accurately estimate the impact of using CHECS on the health of older adults, identify its heterogeneous effect in different populations, and analyze the influence mechanism. This is of great significance to evaluate the effect of the current CHECS, promote the realization of active aging, and improve the “elderly care service system based on the home, supported by the community, supplemented by institutions, and combining medical care with elderly care”.

Previous research examined at CHECS’s impact on older adults’ health from a variety of angles. Three or more things need to be improved (17). In terms of research techniques, the first is. To address the endogeneity issues brought on by sample self-selection, the propensity score matching method was adopted in the majority of earlier investigations (17). However, it is challenging to apply this approach to address the endogeneity issues brought on by missing variables and reverse causality. The second consideration is from the perspective of the research. The majority of studies solely looked at how the perceived availability of CHECS affected older adults’ health. Therefore, it is essentially unknown how using these services may affect older adults’ health. The third aspect is in terms of research content. We examined the possible heterogeneous effects of using CHECS from multiple perspectives. In addition, we also empirically examine the possible influencing mechanism. Existing literature points out that the development of CHECS can not only provide older adults with more ways to meet the basic needs of daily life and better care services, but also significantly reduce the pressure of care within the family (18). So, using CHECS not only helps to prevent older adults from falling into social isolation, and improve their sense of self-efficacy (19, 20), but also helps to improve the physical and mental health of caregivers, reduce the frequency of negative manifestations such as impatience and elder abuse, and improve the quality of caregivers’ care for older adults (21, 22).

This work develops a 2SLS model and uses “the perceived rate of CHECS at community level” and “except for individuals, the utilization rate of CHECS at community level” as instrumental variables based on data from the China Longitudinal Aging Social Survey (CLASS) in 2018. The goal of this work is to investigate the impact of using CHECS on the self-reported health of Chinese older adults. Additionally, we conducted an empirical analysis of the impact of using CHECS on the respondents’ self-reported health in various groups, taking into account the respondents’ age, physical limitations, chronic illnesses, education, per capita household income, living arrangements, emotional support from their families, and living region (community location). The results are helpful for expanding CHECS’s area of study on the health of Chinese older people. We seek to more fully grasp the impact of the current CHECS and offer a crucial practical guide to further optimize CHECS supply, illuminating the execution of future policies on the growth of CHECS in China.



2. Materials and methods


2.1. Data

The cross-sectional data from the China Longitudinal Aging Social Survey (CLASS), conducted in 2018 by the National Survey Research Center at Renmin University of China (NSRC), served as the basis for this study’s analysis. A nationally representative sample of adults over 60 was chosen for the survey using a stratified, multi-stage, probabilistic sampling technique. Within this methodology, a nationally representative sample of 11,419 participants was selected from 28 provinces, excluding Hong Kong, Taiwan, Macau, Hainan, Xinjiang, and Tibet. Highly trained interviewers conducted face-to-face interviews to systematically and comprehensively collect information pertaining to the essential attributes, physical and mental well-being, lifestyle choices, intergenerational relationships, long-term care service necessities, and social support resources of older participants. The CLASS dataset for 2018 consisted of a total of 809 variables. The survey’s primary objectives were to assess the basic conditions, current situation, personality and emotional traits, lifestyle, activities of daily living (ADL), instrumental activities of daily living (IADL), personal background, family structure, and level of physical health of older adults. For this study’s data, a survey conducted in 2018 questioned about the availability of community home-based elderly care services (CHECS) and how often older adults used them. The total number of valid samples was 9,654 after accounting for unreachable and missing values for important variables. Throughout the entire interviewing process, participants remained anonymous and voluntary.



2.2. Variable


2.2.1. Dependent variable

The question, “In overall, how do you rate your health?” is posed to CLASS respondents. The following categories of responses are possible: very good, good, fair, poor, and very poor. To create indicator variables for very good or good health, we recode this variable.



2.2.2. Independent variables

CLASS respondents are asked, “Whether you have used the social services provided by the community.” CHECS includes door-to-door visit, senior citizen service hotline, visiting the doctor, daily shopping, providing legal aid, daily care, deliver meals to older adults, day activity center and spiritual comfort. The possible response categories are “yes” and “no.” If all the services were not utilized, independent variables “UCHECS” were assigned a value of 0.



2.2.3. Instrumental variable

The self-reported health of older adults may be affected by unobserved factors, such as the price and quality of CHECS (23), which may relate to the use of CHECS by older adults (24). In addition, a possible reverse causation between CHECS utilization and self-reported health: older people with poorer health are more likely to use CHECS (25). The OLS model exhibits significant endogeneity as a result of these issues. Therefore, to find the true causal effects, we employed IV estimation. We used “the perceived rate of CHECS at community level” (CP_CHECS) and “except for individuals, the utilization rate of CHECS at community level (CU_CHECS)” as instrumental variables. CP_CHECS was measured by the percentage of older people in the community who knew that the community provides CHECS. CU_CHECS was measured by excepting for individuals, the percentage of older people in the community who used CHECS. These two variables meet two fundamental criteria for being used as instrumental variables. First, as mentioned in Bakeera et al. (26) and peer effects, CP_CHECS and CU_CHECS have an important influence on the usage of CHECS by older adults. Second, the characteristics of CHECS at the community level do not correlate with the hidden variables influencing older individuals’ self-reported health. Only its impact on the usage of CHECS can have an impact on the self-reported health of older adults.



2.2.4. Control variables

In order to apply controls on the impact of other factors on self-reported health of older people, we introduced 17 variables at the individual, family, and community levels.

Four different types of control variables were established at an individual level, including physical health levels, socioeconomic status, natural features, and health behaviors. Age, the logarithm of each person’s annual wage, and the number of cohabitants are all examples of continuous variables. All of the following dichotomous variables have values of 1 for females and 0 for males, 1 for non-agricultural and 0 for agricultural, 1 for being married and 0 for everyone else, 1 for having commercial insurance or social security and 0 for not, and 1 for having chronic illness and 0 for not. Additionally, gender, household registration, marital status, whether or not one smokes, whether or not one has chronic illness, and whether or not one is married are all dichotomous variables. Education is coded as dummy variables out of four categories: never received education (omitted group), primary school, junior high school, senior high school or above. Daily activities include 2 different activity types – ADL and IADL, which is coded as dummy variables out of four categories: limitations in neither ADL nor IADL (omitted group), limitations in ADL, limitations in IADL, limitations in both ADL and IADL. ADL including “dressing, bathing, eating, walking indoors, going to the toilet, and bowel control,” IADL including “going up and down stairs, walking outdoors, using transportation, shopping, managing finance, carrying goods, preparing meals, and housecleaning.” In the CLASS questionnaire, interviewees were asked whether they could independently complete 6 ADL and 8 IADL, if any one of the activities cannot be completed independently, we identified the respondents as ADL/IADL limited.

In terms of family level, we introduced four characteristics: per capita household income, number of surviving children, family financial support, and family emotional support. The logarithm of per capita household income and number of surviving children are continuous variables. In the CLASS questionnaire, for every surviving child, the interviewee was asked “How much cash, food, or gifts did this child give you in the past year?” and “How often did you meet up with this child in the past year.” Based on the first question, we constructed the variable “family financial support.” If any one of the children gave cash, food, or gifts to the respondent, we assigned the value of 1, otherwise, the variable “family financial support” was assigned a value of 0. Based on the second question, we constructed the variable “family emotional support.” If the respondents saw any of their children at least once a month, then the family was considered to provide emotional support and was assigned a value of 1. Otherwise, it was assigned a value of 0.

Finally, we also introduced two community characteristics: whether having senior centers and other facilities in community, and community location. In the CLASS questionnaire, respondents were asked “Does your community have any of the following activities or facilities.” The possible response categories are: senior citizens activity center, fitness centers/facilities, chess room, reading room, outdoor playgrounds, other else, and none of the above. If the respondent answered “none of the above,” then the community was considered not to provide activity place or facility for older adults and was assigned a value of 0. Otherwise, it was assigned a value of 1. The variable “community location” was constructed based on the question “Which type of area respondents live in?.” If the community was in the central urban region of city/county, the variable “community location” was assigned a value of 1. Otherwise, it was assigned a value of 0.



2.2.5. Mechanism variables

We examined the mechanisms from two perspectives: family care and social networks. Social isolation and self-efficacy are the two factors used in this study to measure the social network. In order to quantify social isolation on a multidimensional level, this work chooses three indicators: emotional support, social adaptability, and perception of the social environment. Based on the inquiry, “Have you felt unaccompanied for the past week?” we created the variable “emotional support.” Older adults were regarded to be receiving emotional support if the respondents said “no,” and a value of 1 was assigned. If the respondent answered “sometimes” or “often,” it was assigned a value of 0. We constructed the variable “social adaptation” based on the question “Society is changing so fast that it is difficult for me to adapt to the change.” If the respondents answered “fully disagree” or “relatively disagree” or “between relatively disagree and relatively agree,” then the older adult was considered more likely to adapt to the current social changes and was assigned a value of 1. If the respondents answered “relatively agree” or “fully agree,” it was assigned a value of 0. We constructed the variable “social environment perception” based on the question “Current social changes are more and more detrimental to older people.” If the respondents answered “fully disagree” or “relatively disagree” or “between relatively disagree and relatively agree,” then the older adult was considered more likely to believe that changes in the current social environment are not disadvantageous to older adults and was assigned a value of 1. If the respondents answered “relatively agree” or “fully agree,” it was assigned a value of 0. For self-efficacy, based on the question “Have you felt useless in the past week?.” It was assigned a value of 1 for the respondents who answered “no,” and 0 for the respondents who answered “sometimes” or “often.” This work measures family care according to the question “Whether you feel this child does not care enough for you?,” CLASS asked this question to respondents about each surviving child. If one of the children answered “occasionally,” “sometimes” or “often,” the family was considered to have provided enough care for older adults. Otherwise, it was assigned a value of 0.



2.2.6. Descriptive statistics

Table 1 shows the descriptive statistics of the main variables. The mean value of self-reported health among the survey older adults was 0.432. This indicates that 43.2% of older people think they are in good physical health. In addition, we also found that for older adults, there was a significant gap between the use of CHECS and the perception of CHECS: 21.61% of older adults knew that the community provided elderly care services, but only 10.05% of older adults used them. Therefore, the actual coverage rate and effective utilization rate of CHECS are at a low level. 86.97% of Chinese older adults received financial support from their children, this demonstrates that family elderly care is still an important way of aging for older adults in China.



TABLE 1 Descriptive statistics.
[image: Table1]




2.3. Empirical models

In order to test the impact of using CHECS on older adults health, the following benchmark regression model is constructed:

[image: image]

where the subscript i represents the individual code, subscript c represents the community code. SRH represents the dependent variable indicating the self-reported health of respondent i who lives in community c. UCHECS indicates whether individual i living in community c used CHECS. Xic indicates other demographic control variables and social environmental variables that may affect individual health.

In the OLS model, the key coefficient α1 may be biased, because the error term μic may contain unobserved factors related to CHECS utilization and resident self-reported health, and a possible reverse causation between CHECS utilization and self-reported health (27).

To address this endogeneity problem, we referred to Lin et al. (28), which used aggregation data at higher levels as instrumental variables of independent variables at lower levels. and constructed a two-stage least-squares (2SLS) model with “the perceived rate of CHECS at the community level” and “the utilization rate of CHECS at the community level (except for individuals)” as instrumental variables. Equations 2, 3 represent first-stage and second-stage regressions, respectively.
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where CP_CHECS indexes the percentage of older people in community c who knew that the community provides CHECS. CU_CHECS indexes except for individuals, the percentage of older people in community c who using CHECS. UCHÊCS
ic
 is the fitted value of in the first-stage regression. wic and εic are the error terms. Xic is defined in the same way as in Equation 1. The IV (2SLS) estimators of coefficients β1 and β2 capture the causal effects of UCHECS
ic
 on SRH
ic
, and are the central interest of our research.




3. Results


3.1. Baseline model regression

The baseline model regression results are shown in Table 2. The results in Columns (1) and (2) show that there is a strong association between CHECS and resident self-reported health in our sample. Further, the columns (3) and (4) results show that 2SLS estimations are identical to this, except the coefficient grows and the significance level declines. In our preferred specification in Column (4), older adults using CHECS increased the probability of assessing their health as good or very good by 16.1 percentage points. The coefficients of “The perceived rate of CHECS” and “Except for individuals, the utilization rate of CHECS” are significant at least at the 10% level in first-stage regression, and the Kleibergen-Paap rk Wald F-statistic is much larger than its critical value, which can exclude the possibility of weak IVs; the Hansen J-test p-value is greater than 0.1, which indicates that the null hypotheses cannot be rejected. That provides suggestive evidence that the variables are valid instruments (29). Comparatively, we discovered that the OLS estimates are in fact biased and that putative endogeneity tends to underestimate the beneficial effects of CHECS use on self-reported health. This finding suggests that the OLS model leaves out some unobserved characteristics, like family members’ health, which is inversely associated to the usage of CHECS and positively related to self-reported health.



TABLE 2 Baseline model regression results.
[image: Table2]



3.2. Robustness test

The above analysis confirms that CHECS had a significant positive impact on the self-reported health of Chinese older population. To verify the reliability of this conclusion, we conducted a series of robustness tests. The results are shown in Table 3.



TABLE 3 Robustness tests.
[image: Table3]

Firstly, excluding possible outliers. The instrumental variables used in this paper are constructed at the community level, so too small sample size in the community may produce biased estimators. In order to solve this problem, we will exclude communities with sample sizes of less than 5 and 10. The result is quite close to that of our baseline regression.

Secondly, change the dependent variable. Another potential concern is the omitted variable bias. In order to solve this problem, we will use “compared to the last year, whether the health has improved” as the new dependent variable. The direction of the estimated coefficient is the same as that of the baseline regression.



3.3. Heterogeneity analysis

Due to the various individual features and care requirements, the demand for CHECS varies greatly for older adults at the period of life decline. Furthermore, the development of CHECS in China differs significantly between urban and rural locations. Daily life support, medical care, and health services are more readily available in urban areas where the CHECS system is more complete (30). In order to determine whether the projected impact varied with the respondents’ age, physical limitations, chronic illnesses, education, per capita household income, housing arrangements, family emotional support, and living region (community location), we conducted eight sets of stratified analyses. Table 4 provides a summary of the findings.



TABLE 4 Heterogeneity analysis.
[image: Table4]

The results in Panel A and Panel B show that the impact was more evident for people aged 80 or above and people with ADL or IADL difficulties. This may be due to the fact that people who are older and have limited physical abilities usually have poorer physical function, and the informal care has not been able to address significantly the needs of them (31). Therefore, they have a greater need for CHECS to meet their basic needs (32).

We can see from Panel C that using CHECS had a significantly stronger impact on the self-reported health of people without chronic illness. Older adults with chronic illness are more likely to require medical care services and have higher requirements for medical skills and improvisational abilities for service personnel. However, in China, CHECS suffer from lack of qualified LTC professionals, limited service/low service quality, and unrealized integrated care (33).

We can see in Panel D and Panel E that using CHECS had a more positive impact on the self-reported health of people who have never received education and from low-income families. This may be because these older people are more likely to be in a disadvantaged position and have lower requirements for their life quality and elderly care services (34).

We can see according to Panel F and Panel G that for Chinese older adults living alone and having less family emotional support, the greater positive effect of using CHECS on their self-reported health. This may be due to the fact that people who live alone or do not have frequent contact with their children need more formal care from the society to meet daily life needs, and need more external companionship to fulfill emotional needs (35).

Panel H shows the estimated coefficient is higher in the central urban region of city/county regions than other regions, because the economic strength of the region and the government’s financial resources caused by the urban and rural two-dimensional structure lead to a lower level of infrastructure of social support and services for older adults in rural regions (36).



3.4. Influential mechanisms

The aforementioned findings show that using CHECS had a considerable impact on the elderly Chinese people’s self-reported health. The putative processes are further examined in this part from the viewpoints of the “social network effect” and the “family care effect.” We estimate the subsequent model:

[image: image]

where Mic represents the mechanism variables, namely, emotional support, social adaptation, social environment perception, self-efficacy, and caring from children reported by respondent i who lives in community c. Among them, the first four variables are designed to test social network effects; the last variable is designed to test family care effect. ϑ
ic
 is an error term. Other variables are defined in the same way as in Equation 1. The coefficient m1, which captures the causal effects of UCHECSic on Mic, is of central interest to our study.

Table 5 reports the mechanism analysis results. The estimated coefficients in Columns (1) – (5) are all positive significant at least at the 10% level. The results in Columns (1) – (3) show that if older adults use CHECS, they are more likely to feel accompanied, more likely to adapt to the current social changes, and more likely to believe that changes in the current social environment are not disadvantageous to older adults, indicating that using CHECS can significantly reduce social isolation in older people (37). Column (4) demonstrates that using CHECS can significantly increase the likelihood of self – perceived usefulness to society. Column (5) provides evidence supporting using CHECS makes it easier for older adults to feel that their children care about them. Furthermore, according to existing research, less social isolation, more self-efficacy, and more caring from children can improve older people’s health (38, 39). In a word, our results show that using CHECS may indirectly influence residents’ self-reported health through social network effects and family care effect.



TABLE 5 Mechanism analysis.
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4. Discussion

Community-based home-based eldercare is a significant strategy to boost the efficiency of social care services in China against the backdrop of the decline in family care. One of the first comprehensive research to investigate the effect and mechanism of utilizing CHECS on the self-reported health of older persons is this one. Utilizing instrumental variables to address the endogeneity issue and a nationally representative sample, we discovered that utilizing CHECS significantly improves the self-reported health of Chinese old people. To further support the fulfillment of Healthy Aging and Active Aging, we advise the government to boost the supply of CHECS and enhance their spatial accessibility.

Based on the results of the heterogeneity analysis, using CHECS did not have a significant impact on the self-reported health of older adults who are aged under 80, without functional disabilities, had chronic diseases, had received education, and live in households with higher income levels. However, there was a significant positive effect for older people who are aged under 80, with functional disabilities, without chronic diseases, had not received education, and live in households with lower income levels. These results mean that the current CHECS can only meet the needs of older adults who have lower requirements for their life quality and long-term care, reflecting that the quantity and quality of elderly care services provided by the community are a little lower (32), and lacking of qualified health care professionals. Considering the fact that Chinese older people have more diversified demands and higher quality requirements for elderly care services (40), as well as older people have the problem of living with illness for a long time and 75% of Chinese older people aged 60 or above suffer from at least one chronic disease (41, 42). We suggest the government should increase multi-level elderly care services supply and improve community service quality, especially health care services.

Additionally, we found that using CHECS had a substantial influence on older adults who reside in the center urban sections of city/county regions, but not on those who reside elsewhere in terms of self-reported health. We propose that more support be given towards developing home and community care services in rural areas, thereby enhancing their general well-being, taking into account that nearly half of China’s older adults live in rural areas (43) and older adults in rural areas have a stronger demand for these services (40).

Besides the above conclusions, heterogeneity analysis results identified that the use of CHECS had a significantly positive effect on self-reported health of older adults living alone and living with others, often interacting with their children and seldom interacting with their children, and a more pronounced positive effect on older adults who lived alone, and seldom interacting with their children. These results showed that using CHECS can effectively mitigate the negative effects of empty-nest on the health of older adults.

Based on our findings, we made the case that using CHECS can indirectly affect the self-reported health of Chinese elderly citizens through the “social network effect” and “family care effect.” To be more precise, the “social network effect” referring to the use of CHECS makes older people more likely to feel accompanied, more likely to adapt to the current social changes, less likely to feel that the changes to their social environment were detrimental to them, and more likely to feel useful to society. The “family care effect” referring to the use of CHECS greatly increases the likelihood that older people believe their offspring have always cared about them, which suggests that utilizing CHECS significantly boosts older people’s chances of interacting with younger people (44).



5. Conclusion

Based on 2018 CLASS data, we empirically estimated the causal impact of using CHECS on the self-reported health of Chinese older adults. We constructed a 2SLS model and exploited “the perceived rate of CHECS at the community level” and “except for individuals, the utilization rate of CHECS at the community level” as instrumental variables, which effectively addresses the endogeneity problem. The results show that older adults using CHECS can significantly improve their self-reported health, especially among people who under the age of 80, with functional disabilities, without chronic diseases, have not received education, live in households with lower income levels, live alone, seldom interact with their children, and live in the central urban regions of city/county regions. Moreover, this paper examined the possible mechanism. The results show that older adults using CHECS through “social network effect” and “family care effect” to improve their self-reported health.

However, there are certain limitations in our study. Firstly, due to the limitations of cross-sectional data, we could not discuss the long-term effect of using CHECS on the self-reported health of older adults. Secondly, although we have dealt with the endogeneity problems by using the 2SLS model, we have not distinguished the categories of CHECS. Different types of CHECS used by older adults may have different impacts on their health, this aspect can be further explored in the future.
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