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As China experiences rapid aging, the mental health of older rural adults has become a major public health concern. Among other social insurance programs, the New Rural Social Pension (NRSP) scheme was established to replace part of the income for old-age rural residents in China. This article employs survey data from the China Health and Retirement Longitudinal Study (CHARLS) in 2015 and 2018 to investigate the impact of a pension on depression in middle-aged and old residents. Our results show that the pension scheme not only reduces the depressive symptoms of the rural residents but keeps down the prevalence rate of depression. Among the subscribers of the pension scheme, the pensioners benefit more from enrolling in the pension scheme than the contributors in terms of depression alleviation. The impact of pension on depression displays heterogeneity; female residents, residents in central China, and/or those from lower income households are found to be positively affected. It is also confirmed that a pension scheme contributes to easing depression via reduced labor supply, better family support, and more consumption expenditure.
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INTRODUCTION

Due to improved medical conditions, higher living standards, and a declining birth rate, accelerated aging around the globe seems to be unavoidable. Among all the major countries, China especially is experiencing a rapid process of population aging. According to the seventh national census of China, the population of those above 60 and 65 reached 264.02 and 190.64 million in 2020, taking up 18.7 and 13.5% of the total population, respectively. The proportion of the aged in the total population is expected to surge in the coming decades.

What makes the situation worse are the significant socioeconomic changes accompanying rapid economic growth in China. China used to be a dichotomous society where the urban and rural areas were different in many aspects, such as income level, social support systems, etc. (1). When industrialization and urbanization accelerated, the dichotomy was exacerbated. A lot of labor force moved into the cities, and villages were seen “hollowing out,” where only the elderly and children were left behind. Without a proper social support system, this population was vulnerable to mental health problems such as depression. Accordingly, some researchers noticed that depression is more prevalent in rural areas than cities (2, 3). It was reported that the prevalence rates of depression in urban and rural areas were 16.4 and 30.0% in China in 2013, respectively (4). According to WHO (5), among all the victims of depression, the undertreated cases for rural residents were twice as many as among urban citizens.

Depression was found to be closely associated with numerous undesirable consequences (6). It also resulted in heavy medical burden on the family and society. According to Fan et al. (7), mental diseases like depression accounted for over 20% of the total medical expenses in China. Thus, depression has already become a major public health concern.

Correspondingly, much research has been carried out to identify the determinants of depression. Factors which could have a significant impact on depression can generally be classified into several groups. The first category of determinants are demographic characteristics, such as gender, age, education level, and income level (8–11) find that Chinese women have significantly higher depressive symptoms than men. Socioeconomic status (SES) is also identified as a risk factor for depression: people with lower SES generally show higher degrees of depressive symptoms (12, 13). The second category of determinants involves health conditions, such as functional disability and chronic diseases (14). The third group of determinants are environmental factors, such as living facilities and social support from community or family (15, 16). Fang et al. (1) also attributes the worse mental health of rural residents to limited access to community support. The fourth group of factors are related to social participation. Higher frequency of participation in social activities and diversity of social activities involved are positively related with better mental health (16, 17). Active participation in social activities is beneficial for improving mental health, such as reducing depressive symptoms, and improving life satisfaction (18–22). Aside from above factors, the impact of government welfare provisions has attracted the attention of researchers. Calvo (23) believed that benefits provided by the government can improve life satisfaction of citizens significantly. Kim (24) also reported similar impacts of public social safety nets on the life satisfaction of elderly Korean citizens. Provision of better-quality pension schemes was found to improve the life satisfaction of employees both during and prior to retirement in China (25). Grogan and Summerfield (26) found that pension benefits reduced the labor supply of retired female pension subscribers and increased their happiness. Enrollment in pension schemes could help older adults reduce their anxiety and loneliness and promote their self-care capability and life satisfaction (27–29).

In 2009, the Chinese government launched a new social pension scheme for rural residents. This program was designed to provide income for old-age rural residents, but it may bring other effects as well. Specifically, its impact on elder residents' depression needs to be examined. If it is found to positively impact mental health, the pension scheme should be further consolidated to strengthen the function.

Even though most studies supported a positive correlation between pension scheme and mental health (27, 28, 30), there were still many questions left unanswered. Firstly, nearly all the literature assumed that the effect of pension on mental health is the same irrelevant of the state of pension, i.e., as a contributor or pensioner (31), but this assumption could be challenged, because the impact of paying premiums and receiving proceeds won't be the same for an ordinary person, even if this person is considered as “under coverage.” Secondly, the effects of various covariates were usually found to be inconsistent with each other in literature; more empirical evidence was needed. Thirdly, the mechanism of the effect of pension enrollment on mental health was still like a “black box”; some functioning channels were identified (27), (32), (33), but it was far from being exhausted, meaning those identified functioning channels need to be further tested. Last but not least, most previous studies on this topic were carried out with small samples (34). Evidence from large samples is earnestly expected.

Using a national survey database and a 10-questions version of the Center for Epidemiologic Study depression (CES-D) battery to gauge the extent of depressive symptoms, this article confirmed that the subscribers of the pension scheme, especially the pensioners who are eligible to receive benefit but do not need to contribute any longer, have fewer depressive symptoms and less incidence of depression than the contributors who are not eligible to receive benefit yet but suffer from the burden of paying the premiums. This effect is heterogeneous among populations with different characteristics, and work through some mediators, such as labor supply, family support, and consumption expenditure.

This article is organized as follows: section 2 presents a brief introduction about the background of rural social pension scheme in China, section 3 introduces the methodology and data, section 4 displays the empirical results, section 5 identifies the mechanism of the effect of pension, and section 6 gives the conclusive remarks.



BACKGROUND OF RURAL PENSION SCHEME IN CHINA

After several failed trials, the State Council of China initiated a new round of rural pension system reform and established a new scheme called the New Rural Social Pension (NRSP) scheme in 2009. According to the design of the scheme, the pension fund will be contributed to by the subscriber, the employer, and the local and central government. The reform was first launched in 320 pilot counties; afterward, the scheme was extended to all the counties around the country by the end of 2012. NRSP was incorporated into an urban residents' pension scheme and renamed as Urban-Rural Resident Social Pension (URRSP) in 20141. According to NRSP, every rural resident who was beyond 16 and had not been enrolled in any other pension plan was qualified to join NRSP. When NRSP was initiated at the local area level, if the rural subscriber was beyond 60, he/she was entitled to receive basic pension benefit from the fund and pension premium was no longer required, on the condition that the qualified children of the subscriber shall be subscribed in the scheme. When an individual was <15 years from the pension age, the pension premiums should be paid on an annual basis, at the same time, a supplementary premium payment was allowed to make the total premiums payment be no <15 years; when an individual was more than 15 years from the pension age, the pension premiums should be paid on an annual basis, and the premiums should be paid for more than 15 years. The individual payment standard was classified into 100, 200, 300, 400, and 500 yuan per year. The subscribers had the option to choose one standard which suited them; if they chose to contribute more, they would benefit more. The village and other social entities were allowed to subsidize the individual payment of premiums on a voluntary basis. Local government was required to subsidize the subscriber for no <30 yuan per year from the public finance account. There were two accounts for the NRSP, namely individual account and social pooling account. All the individual premiums would go into an individual account and accumulate, the subscriber could draw benefit from it according to a computation formula in their old age. When the subscriber was deceased, the remainder in the individual account could be inherited. Social pooling account was fully financed by the local or central governments, and the funds were used to pay the basic benefit of pension. The standard of basic benefit was set at 55 yuan per person per month (or 660 yuan per year). The central government promised to finance all the funds in the social pooling account for central or western provinces, and half of the funds for relatively developed eastern provinces. Since 2020, some reforms about the URRSP have been carried out to encourage individuals to contribute more; the specific policy provisions include lifting the premium payment ceiling and more standards of premiums.

Compared with developed countries, the pension benefit is inappreciable in its amount. But the significance of the pension benefit should be better evaluated by its share in the net income of the subscribers. When the share is relatively high, the subscribers will have a stronger feeling of been protected financially, and their worries about their financial situation in old age will be greatly reduced. According to a survey in 2009 when the policy was formulated, the 660 yuan basic benefit of pension took up 8–30% of the net income for the rural old adults ranging 60–75. The average was about 15%, and the pension benefit became more and more important as the total net income declined with old age.



DATA AND METHODOLOGY


Source of Data

Even though the issue of depression in China has been investigated in the literature, most previous studies employed regional data which only reflected the situation in a specific area, and usually the volume of data was small. This article employs data from a large-scale national survey, the China Health and Retirement Longitudinal Study (CHARLS), to conduct the research. The CHARLS survey was directed by the National Development Academy of Peking University, and aimed to investigate older adults above 45 and their families. The survey was initiated in 2011, then three follow-up surveys were carried out in 2013, 2015, and 2018. Due to the scientific sampling methods and the large volume of sample size, CHARLS data was widely acknowledged and used in many previous literature to examine the health status of older adults in China, such as in Lafave (35) and Lei et al. (36). Considering the NRSP was declared by the government to have spread to each and every county in China at the end of 2012, and to make sure all the respondents were affected by the policy, we drop the data of 2011 and 2013 and only use those of 2015 and 2018 to constitute panel data sets. After deleting data with missing information, 21,122 samples are included in our study. Data and documentation of CHARLS are available at http://charls.pku.edu.cn/.



Variables


Dependent Variable

The dependent variables included in our research are the extent of depressive symptoms and the incidence rate of depression. The Center for Epidemiological Study Depression Scale (CES_D) was used to gauge the mental health of the respondents in the CHARLS questionnaire. CES_D was widely used in the field of mental health study and its validity and reliability were confirmed for the Chinese population (36). The scale used in the CHARLS program was a shortened version of CES_D with 10 questions. Among these questions, eight are about positive emotions and two about negative emotions. The answers for CES-D are frequencies on a four-scale metric, ranging from rarely (<1 day), to some days (1–2 days), to occasionally (3–4 days), to most of the time (5–7 days). Value of 0, 1, 2, and 3 are assigned to each answer to positive questions, and the scoring is reversed for negative questions. When summing these scores up, we can get an indicator with values ranging from 0 to 30; a higher score represents more serious depressive symptom and vice versa. To facilitate our regression, following Weissman et al. (37), we also set a threshold at score 16. When the score is above 16, the respondent is considered as having depression and assigned to value 1, while <16 is considered as free of depression and assigned to value 0.2 The CES-D 10 questions are reported in Table A1.



Core Explanatory Variables

The core explanatory variable used in our regression is whether the respondent is a subscriber of NRSP. If the answer is positive, value 1 is assigned, otherwise 0 is assigned. Furthermore, considering different states of the subscribers, they are further classified as contributors and pensioners, and assigned to 0 and 1, respectively.



Covariates

With reference to previous literature (8–10, 29), covariates are selected to show the respondents' population sociology characteristics and individual and family features. The covariates used in this article are gender, age, marital status, education, whether or not the respondent has chronic illness, whether or not the respondent is enrolled in the New Rural Social Basic Medical Insurance (NRSBMI) program, the respondent's self-evaluation of physical health, family size, and average income of household members. Time fixed variable is also included to represent factors which vary with time but could not be captured by the covariates.

Table 1 presents the descriptive statistics for the rural middle-aged and old-age residents in China. As is shown in the table, the average CES_D score is 7.620, indicating a relatively low depressive level for the whole investigated population, but some highly depressive cases with CES_D scoring as high as 28 were covered in the survey. 70.8% of respondents were subscribed in the pension program, nearly one third were not insured for their income in old age. Among the subscribers, nearly half were contributors and the other half pensioners, whose percentages in the population were 38.7 and 37.0%, respectively. There were 47.1% males and 52.9% females in the sample. The average age was 61.1. 87.2% respondents were married. More than half of the sample (56.4%) reported chronic illness, but most respondents (71.8%) still believed they were in good or very good health condition. 93.6% respondents were subscribed to NRSBMI. Education level was secondary high school or below for 93.8% respondents. Average family size was 2.36.


Table 1. Descriptive statistics.
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Methodology

This article employs panel data from the CHARLS data base to examine the impact of social pension scheme on the rural older adults' depression; the econometric model is constructed as follows:

[image: image]

where Yit represents the CES_D score for respondent i in year t (t = 2015 or 2018) and Yit measures the respondent's depression level. The higher the score is, the worse the mental health will be. pnsionit is a dummy variable to indicate whether the respondent is enrolled in the pension scheme. Zit is a vector of covariates including gender, age, marital status, chronic illness, average income of household members, education level, self-reported health status, etc. αi is the individual effect which does not change with time, while αt is the year fixed effect. μit is a random disturbance term. Coefficient β0 is the focus of our study, it will reveal the impact of pension on severity of depressive symptoms. In the estimation of panel data, both fixed and random effect models will be employed, and the final model will be determined by the results of a Hausman test.

To test the robustness of the previous regression results, the respondents are classified into two groups according to their CES_D score: those with CES_D score over 16 are considered as depressed and assigned to value 1, while those with CES_D score below 16 are considered as non-depressed and assigned to value 0. A Logit model is used for estimation.

Endogeneity is a major problem for this research because there may be some factors which affect both the dependent variable and explanatory variables and make the explanatory variables not independent of the error term (38, 39). If an endogeneity problem exists, the regression results could be biased (40, 41). This article uses an instrumental variable that is highly correlated with the explanatory variable but not directly correlated with the dependent variable to deal with the endogeneity problem.

This article explores the heterogeneous impacts of pension on depression in different subsamples according to region, gender, and income level. Furthermore, mediating effects are examined to identify the mechanism through which the enrollment of pension impacts depression; several important functioning channels are identified. These results not only contribute to theoretical understanding about the role of pension schemes in alleviating depression for rural residents, but will provide more policy implications.




EMPIRICAL RESULTS


Basic Regression Results

Both fixed and random effect models are estimated, but the Hausman test results (p < 0.01) support the adoption of the fixed effect model. Thus, only the estimation results of the fixed effect model are reported in Table 2.


Table 2. Regression results of equation (1).
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The results in the first column show that the coefficient of pension participation is negative and statistically significant at 1% level, indicating that the subscribers generally have lower CES_D score and better mental health than the non-subscribers. The reduced depressive symptom may result from the relief of worries about their old age due to benefit from the pension scheme. When we divide the subscribers into contributors (usually for those below 60) and pensioners (usually for those above 60), the regression results in column 2 show that only the pensioners benefit from the depression relief effect of pension, the coefficient of contributors is also negative, but statistically insignificant.

According to Table 2, if other conditions are equal, those married generally have lower CES_D score or better mental health compared with those who are single. Self-evaluated physical health level is found to be positively correlated with mental health. Those who report good or very good health status have lower CES_D scores than those with average, good, or poor health; it indicates that poor health may come with more frustration and negative feelings, and thereby contribute to depression. This is consistent with the findings in this article that respondents with chronic illness usually have more serious depressive symptoms. The coefficient of variable “subscriber of social basic medical insurance” is positive, which means that even though medical insurance helps improve the health level, but those with social basic medical insurance still have a higher level of depression, we speculate that it might be the result of “adverse selection,” i.e., those with serious preconditions are more likely to subscribe to medical insurance, and are more susceptible to depression. The coefficients of the covariates are generally aligned with most previous studies.



Robustness Check

As stated previously, we follow Weissman et al. (37) to classify the sample into “depression” (assigned to value 1) group and “non-depression” (assigned to value 0) group based on the CES_D threshold score of 16, and replace the dependent variable in equation (1) as probability of depression, then we employ fixed effect Logit model to estimate the new equation with all the covariates unchanged.

Table 3 shows that enrollment in a pension scheme is negatively correlated with the probability of being depressed. Being married, better self-reported physical health status, and higher education level are negatively correlated with the probability of being depressed, while respondents with chronic illness and enrolled in social basic medical insurance are found to be more likely to be depressed. When we divide the subscribers into contributor group and pensioner group, it is shown that respondents from these two groups have significantly lower incidences of depression.


Table 3. Results of logit regression.
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Fixed effect model estimation is accountable for the latent factors which do not vary with time, but there still may be latent factors changing with time, or the reverse impact running from mental health to enrollment in a pension scheme may exist. It means that the endogeneity problem should not be neglected. This article employs the instrumental variable (IV) method to solve the problem.

Considering that individual decision may be affected by his/her various traits, the individual enrollment decision and depression could be mutually affected, and endogeneity problem arises. This article uses the take-up rate of NRSP of the respondent's community as an IV because the take-up rate of the community, which is usually a function of policy implementation, the strength of public finance of local government, the reputation of local government, etc., is usually positively correlated with the possibility of an individual's enrollment, while personal depressive status will not have any impact on the take-up rate of the community, which makes the take-up rate a qualified IV.

Table 4 presents the regression results of equation (1) with IV method. The results show that, after adjusting for endogeneity, the coefficient of variable enrollment in a pension scheme is still negative and significant at 1% level.


Table 4. Regression results with instrumental variable.
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To further ensure the robustness of the estimation, standard errors are clustered at the individual level within all the regressions of this article.



Heterogeneity Analysis


Gender

Many previous studies identified that mental health differs among different sex groups (9, 42), and females were found to be more prone to depression (9). In our sample, the average CES_D score for female respondents is 8.66, much higher than the 6.46 for males. Regression within different subsamples classified by sex shows that the old-age females in rural China can significantly benefit from pension to alleviate depression, while males do not show the same characteristics (please see Table 5). Rural-living females usually have lower income and social position and more frustration and unmet needs. Pension income means a lot to them and may greatly help them build their self-esteem and reduce their worries about old age, thus positively impacting their mental health.


Table 5. Heterogeneity by gender.
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Region

China is a large country where the regional disparity is remarkable. The impact of NRSP on depression may also vary across different regions. Following many precedents in literature on regional economics, the whole territory of China is divided into three sections, namely Eastern area, Central area, and Western area, to explore the differences among these regions. From the results in Table 6, it is noted that even though the impact of pension on depression alleviation is positive (negative coefficients) for all three regions, it is statistically significant only for Central area. Among these three regions, rural residents from Eastern section enjoy the highest income level and relatively complete social supporting system, while the residents in Central and Western sections are in a relatively disadvantageous position. The average income of the respondents' households are 12,660, 8,839, and 7,842 yuan for Eastern, Central, and Western area, respectively. Respondents from Central area have lower average income compared with Eastern area, plus the Central area is close to relatively developed Eastern regions, so residents of this region may have stronger feelings of deprivation. Thus, pension income could have stronger impacts on the mental health of the residents.


Table 6. Heterogeneity by region.
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Income

The results in Table 7 are estimated with three subsamples classified by income level. It is noted that enrollment in a pension scheme is negatively correlated with depression score and good for mental health only for low-income respondents. The results are consistent with those in Table 6. Amount of pension payment is usually not much compared with the regional average income, but it still means a lot to low-income rural residents and is helpful in promoting their mental health. Meanwhile, the high/middle income individuals may not be so sensitive to the pension income, and pension does little for their mental health. A study on the Mexican elderly population identified a positive link between financial strain and depression (43) and the findings were consistent with our results.


Table 7. Heterogeneity by income level.
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MECHANISM IDENTIFICATION

As was stated before, mental health may be affected by various factors. At the same time, NRSP not only provides a certain amount of income to the qualified subscribers, as part of the social security net, it also contains multiple derivative functions. It was expected that enrollment in NRSP may contribute to residents through various channels.

The first channel could be the reduced labor supply. For rural residents, the concept of retirement is very vague, and most of them do not have a fixed retirement income other than pension income, so most of them have to work in their old age as long as their physical health permits (44). It was reported that ~30% of Chinese older adults still participate in paid work (45). Some studies have found that participation in paid work later in life could induce depressive symptoms (33, 46). With pension income, the older rural residents may reduce labor supply more or less and have more leisure time to have fun with friends or family members, which could contribute to their mental health and reduce depression symptoms (32, 33). Many researchers believed that participation in social activities matters to maintaining mental health for old people (14, 47). Reduced labor supply was the precondition for participation in social activities. In the current survey, the respondents were asked about their labor supply, thus making it possible to test this mechanism.

The second channel could be improved family relations. As documented in literature, social support was vital for people's mental health (48), and family relation was the core of a broad definition of social support. Yu et al. (34) found that family had a strong influence on the Chinese older adults' life purpose and self-esteem and was the most important source of personal happiness. With pension income, the respondent could provide more goods or services for the spouse, granted the spouse greater security, and made him/herself look more reliable, which would strengthen the marital relation and intimacy between the spouses, and increase the mental health level. On the other side, the relation with children would also be improved. Even though the “filial piety” culture prevails in China, especially in the countryside where the parents have to financially depend on their children in their old age, the old, or even disabled, parents who have literally no income are a heavy burden on the children (27). In those occasions, where the relation between the old parents and children is put under duress, when conflicts inside the family arise and the parent-children relation becomes strained or broken, the lives for the old parents are tough. Pension income not only can boost self-esteem for the old parents before their children, but can also make the old parents capable of providing more goods or services for their children or grandchildren and receiving more favor in return. In this way, the old parents' mental health will be improved. Studies in European countries also find that the welfare provisions from the government “crowd in,” instead of “crowd out,” family support (49, 50). In this article, we create a family relation index by combining the satisfaction score for marriage and children to investigate the mediating effect.

The third channel is increased consumption expenditure. The anxiety or feeling of deprivation would be magnified in individuals with experiences of unmet needs (51). Pension income will strengthen the respondents and their family's financial capability so that their needs are more likely to be met (52), thus depressive symptom could be reduced (27, 28).

Following Baron et al. (53), the mediation effects of labor supply, family relation, and consumption expenditure are examined one by one. Firstly, a Tobit model is used to regress on the above variable, and the results are reported in Table 8. Then these tested variables are added into Equation (1) to check the effects on depression; the results are reported in Table 9.


Table 8. Identification of mediation variables.
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Table 9. Results of the mediating effects.
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It is shown that enrollment in a pension scheme is negatively associated with labor supply at 10% significance level [see column (1), Table 8], and this effect is stronger for pensioners than contributors [see column (4), Table 8], indicating that pension proceeds indeed help reduce the labor supply for older residents. Results in Table 9 show that labor supply positively correlated to CES_D score. Combining the above two stages of regression, we can see that the mediation effect exists for labor supply.

Regression results tested for family relation as a dependent variable in column (2). Table 8 indicates that enrollment in a pension scheme is positively associated with good family relations, and this effect is significant only for pensioners [see column (5), Table 8]. Results in Table 9 also support the mediation effect for family relations.

Similarly, enrollment in a pension scheme (as contributors and/or pensioners) is identified to promote the respondents' mental health (lower CES_D score) through higher consumption in Tables 8, 9.



CONCLUSION

This article employs China Health and Retirement Longitudinal Study (CHARLS) data in 2015 and 2018 to investigate the effectiveness of pension enrollment on mitigating depressive symptoms. The Center for Epidemiological Study Depression Scale (CES_D) was used in the survey to measure the extent of depressive symptoms. To test the relation between our interested variables, various econometrics models are used to achieve cross-validation, and an instrumental variable is adopted in regression to mitigate the endogeneity problem. Results show that the enrollment in NRSP, especially for pensioners, is negatively correlated with level of depressive symptoms. Enrollment in NRSP may also contribute to lower prevalence rates of depression. Respondents who are married, with better physical health, or with higher education are found to have better mental health, while those enrolled in a social basic medical insurance program or with chronic illness are found to have worse depressive symptoms.

When we classify the sample into different groups, heterogeneity emerges. Enrollment in a pension scheme is identified to have a significant effect for female rural residents, rural residents in Central China, and/or of low-income households.

As a part of a social security net, NRSP is mainly designed to provide income in old age; mitigation of depressive symptoms might be just a “by-product,” but it is interesting to find that this function works well and is socially beneficial. Further study shows that there are at least three channels through which enrollment in a pension scheme (especially as a pensioner rather than contributor) contributes to better mental health: labor supply, family relations, and consumption expenditure.

Our results contain abundant policy implications. For instance, public finance should contribute more to rural pension funds and increase the standard of pension benefit, which will not only strengthen the social security net for rural residents, but reduce the costs associated with depression. The effect of pension scheme on mitigating middle-aged contributors' depressive symptoms might be strengthened through relief of individual burden on paying premiums, so various financial sources should be channeled to achieve that. Female rural adults and low-income groups should be subsidized for the premiums to increase the take-up rate of pension schemes, so that the depressive symptoms or prevalence rate of depression for the disadvantaged will be reduced.
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FOOTNOTES

1We take NRPS and URRSP as the same scheme for rural residents and use these two terms interchangeably in the rest of article.

2Please note that this score is not identical to the results of clinical diagnosis for depression, it is just used as a measure for mental health.
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APPENDIX


Table A1. CES-D questions (in English and Mandarin).
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