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Background: Increased population aging is associated with increased incidence of depression among the elderly. Existing studies have shown that ill-advised fertility behaviors during their youth also affect the health of the elderly. However, insufficient attention has been paid to depression among elderly in China. This paper focuses on how fertility behaviors affect senile depression among parents by examining the heterogeneity of such effects and tests the applicability of existing theoretical findings in a Chinese sample.

Methods: The effects of fertility behaviors on depression among the elderly were investigated using the China Health and Retirement Longitudinal Study (CHARLS), a nationally representative dataset. The effects of early-age fertility behaviors on the degree of depression among the elderly were investigated using ordinary least squares and ordered probit models that adjusted for demographic and socioeconomic factors.

Results: (1) The age of first childbirth, childbearing period, and number of births were significantly and positively correlated with the degree of depression among the elderly (particularly rural persons aged 50–70 and older womens). (2) Elderly persons with sons had no better mental health status than those without sons, thus indicating the inapplicability of the traditional concept of “more sons are equal to more happiness” to the actual mental health situation of the elderly in China today.

Conclusion: Overall, multiple, late, and boy-oriented childbearing and overly long childbearing periods had negative effects on mental health among Chinese elderly persons. This study tested the applicability of existing theoretical inferences and empirical conclusions in China, thereby further expanding the current literature regarding the effects of fertility behaviors on depression among the elderly.
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INTRODUCTION

Increased population aging is associated with increased incidence of depression among the elderly (1). Studies have shown that ill-advised fertility behaviors at a young age also affect the health of the elderly, particularly their mental health (2–4). This raises the question of whether there exists a relationship between fertility behaviors (e.g., number of births, age of first childbirth, childbearing period, and gender structure1) and the degree depression among the elderly.

Regarding the effects of fertility behaviors on the mental health of parents, it is known that fertility generally increases the rate of depression among mothers. However, there is no current consensus on how this affects fathers (5–8). However, in general, mothers experience more stress than fathers (5). This is because many mothers are required to work while also raising children; studies have shown that raising children increases negative emotions (5, 6). While this finding has since been corroborated, it has simultaneously been shown that childbearing can actually increase happiness for fathers (7, 9). In contrast, a study that found motherhood did not increase positive emotions for women also found that fatherhood did not significantly increase life satisfaction for men (8). Roeters et al. (10) further argued that parenthood has no effect on happiness for men, but has negative effects on happiness for women. Further, prenatal lifestyles exert differential effects on happiness between men and women. Specifically, men with active lifestyles who become fathers tend to find that their happiness decreases, while women with substantial amounts of leisure time or long working hours who become mothers experience positive effects on their happiness, albeit in relatively small measure.

Regarding the effects of the childbearing age and period on parental mental health, most studies have found that extremely early childbearing ages and long childbearing periods increase the degree of depression for women. For instance, adolescent mothers aged 15–17 are at least twice as likely to experience depression compared with adult mothers (11). Further, women who bear their first children at the age of 30 have the lowest degree of depression (12). Premature childbearing age, excessive childbearing, and giving birth to relatively heavy babies also increase disease risk for women, while becoming a father and raising children affects the physical health of men (13). In addition, fathers tend to face higher disease risk if their first children are born at their early age and/or when the mother bears children of abnormal weights. In contrast, men may experience physical health benefits if they do not become fathers until 25 years of age or later. Engelman et al. (14) studied the effects of the birth gender structure on health, thus finding that parental physical functioning was correlated with the number of raised daughters as opposed to the number of raised sons; in particular, these effects were more significant among older fathers when compared with older mothers.

Childbearing usually reduces happiness through the lack of home care and social support, imbalances between career development and home care, and reductions in personal leisure and consumption. Further, women who have difficulties with childcare are more likely to become depressed, while wives who leave childcare to other family members are less depressed, and husbands are significantly less depressed than wives (15). Among African–American women, research has shown that increased numbers of children and gravidity significantly aggravate depressive symptoms, while those without childbearing experience have fewer depressive symptoms; this is because social support moderates the positive correlation between the number of births and depression (16).

In contrast with previous studies, this study focuses on how fertility behaviors affect senile depression among parents (e.g., based on the number of births, age of first childbirth, childbearing period, and the birth gender structure). More specifically, the study examined the heterogeneity of such effects and tested the applicability of existing theoretical findings among a Chinese sample. Considering that senile depression cannot affect fertility behaviors at younger ages, this study adopted ordinary least squares (OLS) and ordered probit models. Data from the 2013 China Health and Retirement Survey (CHARLS) were used to investigate how younger-age fertility behaviors impacted the degree of depression among Chinese individuals aged 50 years and above. Specific variables assessed included the number of births, age of first childbirth, childbearing period, and birth gender structure. This study also analyzed whether these impacts differed between those living in urban and rural areas as well as between those of different ages and genders.

The remainder of this paper is organized as follows: section Materials and Methods describes the CHARLS database, variable selection process, and model setup; section Results analyzes the effects of younger-age fertility behaviors on depression among elderly persons (e.g., based on the number of births, age of first childbirth, childbearing period, and the birth gender structure); section Discussion analyzes the different effects of fertility behaviors on depression among elderly persons across those living in urban and rural areas, of different genders, and at different ages. Finally, section Conclusion provides some conclusions based on those findings. This study tested the applicability of existing conclusions among a Chinese sample, thus expanding upon and deepening the current understanding of how younger-age fertility behaviors affect depression among the elderly.



MATERIALS AND METHODS


Data Sources and Study Ethics

This study extracted data from the 2013 CHARLS database, which was compiled by the National School of Development, Peking University. The baseline survey began in 2011, while longitudinal surveys were conducted in 2013, 2015, and 2018. Households were randomly chosen using a probability proportionate to size sampling strategy from 28 provinces in China. Participants aged over 45 years old and their spouses (if any, and of any age) were interviewed every 2 years. The survey sample consisted of ~19,000 total respondents, who completed questionnaire items covering information on their personal profiles, family members, personal income, and expenditures. Specifically, the 2013 longitudinal survey involved 10,624 households from 150 counties/districts in 28 provincial regions of China, thus ensuring high representativeness. Considering the sample characteristics, this study used data from respondents aged 50 years and above. After excluding improper household data and forms with missing values, the final sample size was 10,553. The CHARLS study was approved by the Ethical Review Committee at Peking University (IRB00001052–11015).



Depression

Childbearing primarily affects mental health of the elderly in the areas of cognition, depression, loneliness, and life satisfaction. In this study, the degree of depression was used as the dependent variable. When completing the 2013 CHARLS questionnaire, respondents were prompted to answer items that addressed the individual's degree of depression. For example, this included “I felt lonely,” “I felt depressed,” “my sleep was restless,” and “I felt fearful.” Ten questions constituted the depression rating scale (17). All scores were summed to indicate the degree of individual depression, with higher scores indicating more severe depression (scores ranged from 0 to 30). Approximately 70% of all respondents were deemed to be without depression (sample distribution was approximately normal).



Fertility Behavior

This study considered fertility behavior as the explanatory variable. Following previous studies, specific fertility behaviors instead of the age of first childbirth, childbearing period, the birth gender structure, and number of births (4, 14, 18). The age of first childbirth was equal to the mother's age minus the age of her eldest child, the childbearing period was equal to the difference between their age of first childbirth and age of last childbirth, and the number of births was equal to the number of children born by the mother. Next, the birth gender structure indicated whether any children were male (1: yes; 0: no). Birth gender structure was represented as a dummy variable in the statistical models. In the selected sample, the age of first childbirth ranged from 18 to 60, the childbearing period was <37 years, and the number of births was <11. Respondents with both sons and daughters accounted for ~80% of the total sample.



Covariates

Following previous studies of mental health among the elderly, this study considered several control variables, including individual age, gender, spouse status, domicile registration, years of education, quality of children, cohabitation with children, personal income, medical insurance, and pension insurance. Among these, gender, spouse status, domicile registration, cohabitation with children, medical insurance, and pension insurance were set as dummy variables, which were assigned the following values: gender (1: female; 0: male), spouse status (1: available; 0: not available), domicile registration (1: urban; 0: rural), cohabitation with children (1: yes; 0: no), medical insurance (1: covered; 0: not covered), and pension insurance (1: covered; 0: not covered). Age, years of education, quality of children, and personal income were all set as continuous variables. The lower age limit was set to 50 years, at which time women generally lose their fertility, fertility behaviors tend to terminate, and fertility behavior variables no longer change. Years of education was determined based on the following survey question: “What is your highest academic qualification as of your last visit?” Quality of children primarily referred to the children's years of education, which affects both the child's own economic status and the availability of resources to support their parents—more years of education was associated with higher quality of children. Finally, personal income indicated personal financial standing, including salaries, deposits, and investments, the sums of which were logarithmized.



Models

As mentioned above, this study adopted the degree of depression as the dependent variable (scores ranged from 0 to 30). Based on the criteria for depression among the elderly established through the CES-D-10 project, different individual values were assigned as follows: (1) a value of 1 was assigned to individuals with scores ranging from 0 to 5 (not depressed), (2) a value of 2 was assigned to individuals with scores ranging from 6 to 11 (possibly not depressed), (3) a value of 3 was assigned to individuals with scores ranging from 12 to 17 (possibly depressed), (4) a value of 4 was assigned to individuals with scores ranging from 18 to 23 (probably depressed), (5) a value 5 of was assigned to individuals with scores ranging from 24 to 30 (depressed). As such, an ordered categorical variable was created to define the degree of depression. The degree of depression was then analyzed using two models.

Model 1 was the benchmark OLS model, in which the dependent variable was continuous (values ranged from 0 to 30). Regarding the endogeneity problem, younger-age fertility behaviors may affect depression later in life, but it is impossible for depression during later years to affect younger-age fertility behaviors. Therefore, no two-way causality problem existed in this study. Model 1 was defined as follows:
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where Depress denotes the degree of depression, Fertility denotes fertility behaviors, X denotes control variables, ε denotes the random error term, and α0 and α1 are parameter estimates.

In Model 2, the dependent variable was a five-category ordered categorical variable. The traditional OLS method was no longer suitable; therefore, a specific ordered probit model method was adopted. If the respondent's real degree of depression is y*, then the evaluated degree of depression is y (y ∈ [1, 2, 3, 4, 5]). In addition, assume that the latent variable is y* = xβ + η, where x denotes a series of control variables (e.g., age and gender), η denotes the residual term, and the conditional probability distribution of η with respect to x is a standardized normal distribution. y* cannot be observed directly. By setting critical values (α1, α2, α3, and α4), the observable degree of depression (y) can be expressed by the real degree of depression (y*). The following equation is thus obtained:
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The residual η follows a conditional standardized normal distribution, so that it is possible to further infer the conditional distribution of the given x and y and calculate the response probability. For details, refer to the following equations:
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The following ordered probit model was thus constructed:
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where Depressij denotes the degree of depression of the i-th respondent in the j-th period, Fertilityij denotes the fertility behaviors of the i-th respondent in the j-th period, xij denotes the control variables (e.g., personal and socioeconomic characteristics) of the i-th respondent in the j-th period, and εij denotes the random error term.




RESULTS


Basic Descriptive Analysis

Table 1 summarizes the general characteristics of the 10,553 participants (5,327 males and 5,226 females) by gender. Among the 10,553 participants, female respondents reported a significantly higher degree of depression than male respondents. The age of first childbirth was <30 years among most respondents, while at that time, male respondents were 2 years older than female respondents on average. The overall mean childbearing period was 5.71 years, without obvious gender differences. Most respondents had sons (those without sons only accounted for 13.02% of the total sample). Respondents with three or more births accounted for 52.79% of the sample. In terms of the socioeconomic status of the respondents, 97% were covered by medical insurance and 83% of them had pension insurance—there were no significant gender differences. Significant differences were found between genders in terms of years of education and personal income.


Table 1. Sample characteristics.
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Basic Regression Results

Table 2 shows the results of the regression modeling the effects of fertility behaviors on mental health among the elderly. The regression results of Models 1, 2, 3, and 4, respectively, describe the degree depression among the elderly arising from the age of first childbirth, childbearing period, birth gender structure, and number of births.


Table 2. Fertility behavior and depression among the elderly (OLS).

[image: Table 2]

In Model 1, the age of first childbirth was significantly and positively correlated with the degree of depression; an increase of 1 in the age of first childbirth increased the degree of depression by ~0.05 points. Model 2 revealed a significant and positive correlation between the childbearing period and the degree of depression. Namely, an increase of 1 year in the childbearing period significantly increased the degree of depression by 0.03 points. Model 3 revealed that elderly persons in families with sons exhibited a lower degree of depression than those in families without sons. However, this difference was not significant. Model 4 revealed that an increased number of births significantly aggravated the degree of depression. That is, each new birth increased the degree of depression by ~0.09 points.

The control variables were also associated with the mental health of the respondents. For instance, increased age was associated with significantly reduced degree of depression. Specifically, an increase of 1 year of age reduced the degree of depression by 0.03 points. However, the female respondents exhibit a greater degrees of depression than the male respondents. Spousal companionship is known to have positive effects on the mental health of the elderly; older women with spouses also exhibited lower degrees of depression than those without. Further, elderly persons living in urban areas exhibited lower degrees of depression than those living in rural areas. More years of education, high quality of children, high personal income, and social insurance coverage also significantly inhibited depression. These findings are fundamentally consistent with those of Fabrizio (19), Dannefer (20), and Rueger et al. (21).



Results of the Ordered Probit Regression

The dependent variable was ordered and categorical. Based on the standard regression presented above, an ordered probit method was used to analyze the effects of fertility behaviors on depression among the elderly. Table 3 shows the empirical analysis results. The age of first childbirth, childbearing period, and number of births were significantly and positively correlated with the degree of depression. The degree of depression was not significantly affected by whether individuals had sons. These findings are consistent with the basic regression results. Indeed, the actual living conditions of the elderly are aptly described by the following sayings: “It is more worrisome than exciting to bear sons at high ages” and “more children are not equal to more happiness.” While the degree of depression among the elderly was reduced based slightly on the presence of sons, mental health of the elderly was not significantly affected by the birth gender structure.


Table 3. Fertility behavior and depression among the elderly (ordered probit regression).
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Robustness Test

A proxy variable was established to further increase the robustness of this study's conclusions. Specifically, this variable was set as self-rated health of the participants. The 2013 CHARLS survey asked respondents the following question: “How satisfied are you with your health?” the answers consisted of “very good,” “good,” “fair,” “poor,” and “very poor” This reflected their comprehensive self-rated health condition, which was comprised of multiple dimensions, including the physiological and psychological. Generally, respondents with better self-rated health exhibited better mental health, and vice versa. The effects of fertility behaviors on the health of elderly persons were also estimated using the probit regression models (Table 4). The regression results were consistent with those reported in the previous section. Therefore, the above conclusions are robust.


Table 4. Effects of fertility behaviors on self-rated health among the elderly.
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Heterogeneity Analysis

According to life course theory, an individual's overall health condition is the result of social, mental, and biological advantages and disadvantages that accumulate over time (22). Numerous studies have shown that the mental health of the elderly varies based on personal characteristics and socioeconomic factors. This study explored the heterogeneous effects of fertility behaviors on the mental health of the elderly by conducting a regression analysis based on gender, urban/rural living, and the different ages of the respondents. The results are shown in Table 5.


Table 5. Effects of fertility behaviors on depression among the elderly (heterogeneity analysis).

[image: Table 5]

As shown in model (13) and model (14), the regression results revealed that the age of first childbirth was not significantly correlated with the degree of depression among older women. However, it was significantly and positively correlated with the degree of depression among older men. Health risks generated during the physiological process of childbirth affect women in the direct sense but appear to affect the health of men through a social mechanism (23). Further, longer childbearing periods presented mental health risks to older women; namely, this factor tended to increase their degree of depression. However, the childbearing period had no significant effects on the mental health of older men. Next, the birth gender structure had no significant effects on mental health for any respondents. Nevertheless, the number of births was positively correlated with the degree of depression without any gender-based heterogeneity. The childbearing period and number of births had significant effects on the degree of depression among elderly persons in rural areas. Specifically, an increase of 1 year in the childbearing period increased the degree of depression among these respondents by ~0.04 units; each extra birth increased their degree of depression by ~0.11 units. From model (17) to model (20), the regression results revealed that the age of first childbirth was significantly and positively correlated with the degree of depression among respondents aged 60–80. Compared with respondents aged 70 and above, those aged 50–70 showed a higher degree of depression when they had experienced longer childbearing periods. A given increase in the number of births also increased the degree of depression among those aged 50–70 but had no significant effects on those aged 70 and above.




DISCUSSION

To the best of our knowledge, this is the first study focused on the association between fertility behavior and depression among the elderly in China. We found that the age of first childbirth, childbearing period, and number of births were significantly and positively correlated with the degree of depression. Mental health status did not vary according to whether the respondents had a son.

In this study, we found a significant positive correlation between the age of first childbirth and the degree of depression. This is consistent with a previous study that showed the degree of depression of both younger (childbearing at and before the age of 20) and older (childbearing after the age of 30) persons increases with greater age of first childbirth (24). The increase in the length of the childbearing period significantly increased the degree of depression in our cohort. This can be attributed to the ubiquitous preference for bearing sons in China. Indeed, many Chinese families choose to prolong the childbearing period in order to have sons, thus bearing children at advanced ages. For various reasons (e.g., poorer physical functioning due to advanced age and increased child-rearing costs), people who bear children during later years exhibit significantly worse mental health than those who bear children at younger ages (25). In terms of gender structure, the elderly persons with sons exhibited no better mental health status than those without. Notably, traditional preferences and circumstances still exist in China (e.g., boys are preferred over girls, while the mother's honor increases as her son's position in life improves). Families with sons may thus gain satisfaction regarding perceived social needs, therefore improving the mental health of older family members (26). However, due to improvements in social status among women and decreasing numbers of children in families, daughters have begun to provide more support for their aging parents. This has weakened the role of sons in the context of elder care. Together, these two factors have created a birth gender structure that does not significantly affect mental health among the elderly.

The results indicate that having more children is not necessarily associated with greater happiness. Three main factors contribute to this issue. First, more births implies more time spent on child rearing and more difficulties in balancing parenting and work (27). Parents are thus more likely to experience work interruptions. At the same time, social activities are reduced, thus reducing the level of social support. Indeed, social support theory posits that people without social support are more likely than people with social support to become depressed. Second, mothers who bear more children are more likely to experience women-specific diseases (2–4, 14, 28–30). The resulting cumulative changes to physical health also affect mental health of older women. Third, women with more births tend to face greater pressures due to the need to raise children during their younger years; there is also a stronger crowding-out effect on their consumption and leisure habits, thus exerting negative effects on mental health (30–33). In general, child rearing decreases the ability to engage in other opportunities, presents significant economic costs, and diminishes both personal consumption and leisure habits, thus increasing pressure on parents' mental health. As such, the sense of happiness derived from giving birth several times at younger ages does not sufficiently offset the resulting mental pressure, which increases the overall degree of depression. The average lifespan in China was 77 years of age as of 2018. During their final stages, elderly persons tend to have more in-depth understanding of life while preferring peace-of-mind and interpersonal communication over fame, wealth, power, or romance. Further, they are no longer intensely focused on material possessions.

In terms of demographic characteristics, increased age was negatively correlated with depression in the older cohort. This may be due to the optimistic mentality generally shared by the elderly, an ongoing study shows that persons of advanced age are more open-minded and exhibit better mental health than elderly persons of less advanced age (34). Older women exhibited greater depression than older men. Perhaps due to the social division of labor and expected social roles, women tend to undertake more housework and are more often engaged in long-standing family care. Women without social support are even more likely to experience depression. Further, elderly persons living in urban areas exhibited lower degrees of depression than did those living in rural areas. These urban-rural differences in the degree depression may be due to differences in economic conditions and health status (35). Compared with elderly persons in urban areas, those in rural regions experience decreased social security, loneliness, and a lower overall quality of life.



CONCLUSION

We evaluated the relationship between fertility behaviors and depression among the elderly in China, using a nationally representative dataset, namely the China Health and Retirement Longitudinal Study (CHARLS). Our results revealed a strong association between fertility behaviors and depression among elderly persons in China. Specifically, the age of first childbirth was significantly and positively correlated with the degree of depression, longer childbearing periods and larger numbers of births significantly increased the degree of depression, and parents with sons exhibited no significantly better mental health status than those without. In addition, compared with elderly persons in urban areas, the childbearing period and number of births had significant effects on the degree of depression of elderly persons in rural areas. The age of first childbirth was significantly and positively correlated with the degree of depression among respondents aged 60–80.

The implication of reducing the impact of fertility behavior on depression in the elderly are in the following aspects. First, it is proposed that parents who have more than one child been provided with free birth and child-rearing knowledge training to reduce the negative emotions of stress, fear, loneliness, and worry caused by childbirth, and thus reduce the probability of chronic diseases caused by the birth of children. Second, reduce the financial burden of the families. It is recommended to provide free medical examination services, free or low-cost vaccines for women, such as cervical cancer, and to provide moderate health care services in old age; to develop inclusive childcare institutions to reduce the cost of parenting time and economic costs for families. Third, carry out family entertainment training for families with children, increase family social interaction and entertainment activities, effectively increase the time spent on entertainment and then reduce the mental stress of parenting; Fourth, reduce career risks caused by fertility behavior. It is recommended to provide paid maternity leave for women who give birth to children, increase maternity subsidies, and protect women from the risk of interrupting their work in the workplace or even being dismissed due to childbearing behaviors.

The limitations of this study are that the study is limited by its cross-sectional design; causal inferences cannot be straightforwardly drawn from these results, although we adjusted for some variables related to depression. In addition, depression was evaluated by CES-D10 and not by clinical diagnosis. However, the CES-D10 provides stable assessment of depression and is commonly used for measuring depression in the elderly (36). In the future, panel data and scientific methods such as random controlled experiments should be used to explore the relationship between fertility behavior and depression among the elderly.
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FOOTNOTES

1Gender structure refers to whether there are males among the children born.
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