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Abstract: This study empirically examines whether child characteristics mitigate the negative impact of widowhood on the elderly’s mental health using follow-up survey data from the China Health and Retirement Longitudinal Study (CHARLS). A total of 5,326 older adults aged 60 years and older are selected from three waves of panel data (2013, 2015, and 2018). The findings suggest that respondents who experienced widowhood exhibit an increase in depressive symptoms. However, the higher income of children and frequent face-to-face emotional interactions improve the mental health of the widowed elderly. Moreover, heterogeneity analyses show that the buffering effect of higher child income is more significant among men and the Midwestern widowed elderly, and frequent face-to-face emotional interactions are more effective in improving the psychological status of women and the Midwestern widowed elderly. In the special social and cultural background of China, family members remain the main support for the elderly, and the current social pension system is still imperfect. Therefore, children should strengthen emotional communication with their parents while increasing their economic income. In that way, widowhood can achieve both material and spiritual prosperity. The government should identify the vulnerable groups among the elderly widows and introduce policies aimed at improving their mental health and reducing the disparity in mental health status.
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1  Introduction

Population aging is a global issue, especially in China, where the aging situation is becoming increasingly serious. There will be 267 million people over the age of 60 by the end of 2022, accounting for 18.9 percent of the total population. It is projected that the size and proportion of China’s population above the age of 65 will exceed those of all developed countries combined by 2040 [1]. As their physiological functions gradually decline with age, the elderly are at higher risk for psychological disorders such as dementia and depression, with a prevalence rate of dementia of 5.14% among the Chinese population over 65 years old [2]. The number of widowed elderly in China is gradually increasing as the country’s elderly population grows. According to the sixth national population census in 2010, there were 47.74 million widowed elderly in China, of whom 33.45 million were widowed women and 14.19 million were widowed men, accounting for 26.89% of the total older population. By 2025, the number of widowed people over 60 is predicted to reach 118 million, of whom 94.49 million are women and 23.91 million are men, 2.5 times larger than those in 2010 [3]. Therefore, the increasing number of elderly widows in China will greatly raise the strain on families and the social security system.

As one of the most devastating events in our lives, being widowed has a negative effect on older adults, with those who have lost their spouses experiencing deteriorating physical health, increased mortality risk, and exhibiting more psychological symptoms such as depression and anxiety [4–7]. The loss of a spouse suggests that the elderly lose their long-term stable resources for emotional and functional support, leading to being more dependent on their children and other family members than before. In particular, children are the most important resource on which the widowed elderly can rely in China, due to the culture of filial piety. Therefore, children’s support plays an important role in ensuring the mental health of the widowed elderly. Considering the intergenerational ties of Chinese families, child support can be divided into two aspects: economic support and non-economic support. In light of that, it is essential to examine the impact of widowhood on the elderly’s mental health as well as the mechanism through which children’s support affects the widowed elderly, to promote active aging and achieve the strategic goal of a “Healthy China”. There are disparities in regional economic development in China. In addition, men and women have different degrees of psychological response to family relationships due to innate differences in perception. There is no doubt that these factors should be considered to ensure the proper implementation of social security policies.

This paper attempts to provide empirical evidence for promoting the widowed elderly’s mental health from the perspective of child support by using data from three rounds of the China Health and Retirement Longitudinal Study (CHARLS), conducted in 2013, 2015, and 2018. At present, few studies have explored the causal relationship between widowhood and health degradation among the Chinese elderly population. Specifically, this study contributes to the literature in the following ways. First, most of the existing studies focus on the correlation analysis between widowhood and mental health rather than the causal analysis. To the best of our knowledge, this is the first rigorous empirical study using Chinese data to examine the causal relationship between widowhood and the mental health of the elderly. Second, as children are the most important resource for the widowed elderly to rely on in the Chinese traditional family-based pension model, this study examines the moderating effect of being widowed on the mental health of the elderly from the new perspective of child support. Furthermore, we investigate whether regular face-to-face communication and children’s average income level can mitigate the effect of being widowed on the mental health of the elderly. Third, this paper provides new insight into the mechanism through which children’s characteristics might affect the mental health of the widowed elderly. We also examine whether there are significant differences in mechanism between genders and regions, focusing on the differences between males and females when it comes to widowhood. Therefore, this paper estimates the impact of widowhood on the elderly’s mental health in a more comprehensive manner, which helps understand the health status of the widowed elderly and provides decision-making implications for effectively utilizing social and family support resources to improve their health level as a group.

The rest of the paper is organized as follows. Section 2 presents the literature review. Section 3 introduces the data, variables, and empirical design. Section 4 reports empirical results, and Section 5 concludes the paper and provides some discussions.

2  Literature Review and Research Hypotheses

2.1 Widowhood and Mental Health

The marital protection theory holds that marriage can promote health and survival by improving health behaviors and providing social and financial support for both spouses. As a supportive resource, a high-quality marital relationship can bring affection, stimulation, and behavioral confirmation to the elderly, which is beneficial for the individual’s mental health [8–10]. Therefore, a spouse plays a pivotal role in the later lives of older adults. Whereas the loss of a spouse is a painful life event that individuals are likely to experience in their later years, it often results in a loss of health for the widowed, precisely due to the loss of the sheltering role provided by the marriage itself. In terms of mental health, widowhood is associated with a range of subjective emotions, such as depression, loneliness, and reduced subjective well-being [11–13], so unexpected widowhood can lead to more long-term negative mental health outcomes [14]. Nakagomi et al. [15] found that widowhood is associated with an increased risk of depression in the older population. In a study of elderly people in Taiwan, Tseng et al. [11] found that spousal bereavement increases individual depression symptoms, but time could downplay the negative health impact of bereavement.

While it is generally accepted that widowhood is associated with an increased risk of depression, other studies find that widowhood does not necessarily lead to increased depression in older people. Using data from the American Health and Retirement Survey (HRS), McGarry et al. [16] found that the widowed often have to pay large amounts of out-of-pocket medical expenses for some time before the loss of their spouse, thus leading to a severe decline in their economic well-being, which they no longer need to experience after the death of their spouse. Based on the longitudinal data from the Elderly Welfare Survey in Anhui Province from 2009 to 2015, Liu et al. [17] found that widowhood significantly reduces the risk of death in rural older people. Wade et al. [18] suggested that the elderly with widowhood experience might have a more optimistic attitude to cope with the pressures of future life. Hence, the following hypothesis is proposed:

H1: Compared to people who have been married, older people who have experienced widowhood suffer from more depressive symptoms.

2.2 The Moderating Effect of Face-to-Face Contact

In developed Western countries, it is more common to use the social pension model due to the existence of a sound social security system and abundant pension resources. The social security system in China, however, is still underdeveloped. Coupled with the extensive influence of Confucian philosophy and traditional concepts on society, the family is the strongest spiritual pillar for individuals. In addition, the current mainstream values of Chinese society emphasize the obligation of children to support their parents, which makes intergenerational ties within the family stronger than in the West. Kinship relationships formed by marital ties, such as those between spouse and children, play a role in protecting the physical and mental health of the elderly and their retirement life [12,19]. The elderly are more emotionally vulnerable after losing their spouse, and social interaction can help them reduce psychological stress reactions, relieve mental tension, and improve social adaptability [20]. Since emotional care is considered the most important filial act of children for older adults [21], emotional support provided by children can meet their missing spiritual needs, increase their sense of security and confidence in the future, and strengthen their sense of role control, which in turn positively impacts their physical and mental health [22]. Regular intergenerational interaction between children and parents through visits and greetings is beneficial to ensure the quality of life of the elderly [23], but adult children are often too busy with work to neglect their emotional needs. Intergenerational communication reflects a balance between traditional support culture and reality. The higher the frequency of communication, the more it reflects the children’s recognition of their obligation to support their parents. It also indicates that the closer the intergenerational psychological distance, the higher the probability of parents receiving spiritual support [23]. Therefore, frequent emotional interactions with children after the death of a spouse can provide older adults with some spiritual comfort, help them to resolve their pessimistic emotions and get rid of their low state, and effectively narrow the estrangement between generations, which may contribute to regulating older adults’ mourning of widowhood. Based on these, the following hypothesis is proposed:

H2: Frequent face-to-face emotional interactions with children significantly reduce depression levels in widowed older adults.

2.3 The Moderating Effect of Children’s Income

People’s physical health depends not only on whether they receive sufficient spiritual support but also on the abundance of material resources available to them [24]. As one of the most intimate social relationships, marriage unites two people into an economic community, where spouses share family resources, share the cost of living, and face accidents and risks together. The death of one spouse means that the other spouse loses financial support from the deceased spouse, so she has to look for substitute economic support. According to Antonucci’s convoy model, the person progresses through three concentric circles, with each circle representing a different level of proximity to the focal person. Compared to the outer circle, the elderly tend to place their spouse and children in the inner core circle, have closer and more frequent contact with them, and receive more support from members of the inner circle [25]. As a result of the loss of a spouse, children become the main body of the inner core circle. According to the Grossman model expanded by Jacobson, each family member is a producer of health for herself and other family members, so her income and wealth can produce the health of all family members [26]. In China, dominated by the interactive family pension mode, financial support serves as a major aspect of aging. On the one hand, children with a steady income can assist their elderly parents in maintaining financial stability; on the other hand, some parents are relieved of the stress of having to work for their children. Higher-income levels of children can relax the financial constraints faced by the family and improve parents’ access to better medical resources by increasing the consumption and investment of family members, which in turn effectively relieves the psychological burden on the elderly parents and, to some extent, improves their mental health [27]. When children’s income levels are low, the scarcity of resources between children’s generations can increase the psychological burden of the widowed elderly. In addition, He [28] found that, from the perspective of network capital, the average economic income of older adult network members had a significant impact on their physical and mental status. Hence, this paper proposes the following hypothesis:

H3: The increase in the average income of children significantly reduces the level of depression among widowed older adults.

3  Empirical Design

3.1 Data

We use the panel data from the China Health and Retirement Longitudinal Study (CHARLS) database in 2013, 2015, and 2018. The CHARLS1 is a nationwide field survey conducted by the National Development Research Institute of Peking University every two years since 2011, including about 10,000 households and 17,500 individuals in 150 counties and 450 villages. The questionnaire survey covers demographic information, family structure and transfer, income and consumption, health status, and other information that can meet our research needs.

Considering that the elderly over 60 are more likely to nominate their spouses and adult children than their parents as the inner circle of guardians in convey mode [25], this paper excludes samples from those under the age of 60. Then, following previous literature, this paper excludes individuals who were separated, divorced, widowed, or never married. Further, after classifying the two marital statuses of cohabitation and temporarily not living with a spouse due to work and other reasons into the group of being married, we divide the sample into two categories: individuals who had been married during 2013–2018; and individuals who experienced the shock of widowhood during the same period. The final sample includes a total of 5326 older adults, of whom 4796 had been married and 530 experienced widowhood shock during 2013–2018. Among them, 196 elderly people lost their spouses between 2013 and 2015, and 334 elderly people lost their spouses between 2015 and 2018.

3.2 Variables

3.2.1 Dependent Variable: Mental Health

We use a simplified version of the CES-D Scale2 [29] to measure whether the respondent is positive and optimistic, or anxious and depressed. This scale is widely applied in studies on mental health [30–35]. Lei et al. [32] verified the credibility and validity of the simplified CES-D Scale by using CHARLS data. First, there are ten questions in the CHARLS questionnaire to describe the symptoms of depression. Specifically, respondents were asked whether, in the last week, they had been bothered by small things; had trouble concentrating on things; depressed; found it hard to do anything; had hope for the future; scared; had trouble sleeping; were happy; lonely, and were unable to move on with their lives. Then, the simplified CES-D Scale requires the respondent to choose from the following four options: rarely or never (less than 1 day); some or a little of the time (1–2 days); occasionally or a moderate amount of the time (3–4 days); and most or all of the time (5–7 days). The four options correspond to scores of 0, 1, 2, and 3, respectively, while the fifth through eighth symptoms have the inverse order, namely, 3, 2, 1, and 0. The CES-D Scale is the sum of these scores, which range from 0 to 30, with higher scores indicating higher levels of depression and worse mental health status. Thus, a negative coefficient would suggest an improvement in mental health.

3.2.2 Independent Variable: Widowhood

This is a dummy variable: 1 for the widowed and 0 for the married.

3.2.3 Control Variables

Most scholars believe that factors like age, household, children’s quantity, and the logarithm of household consumption per capita would influence the elderly’s mental health [35,36]. We also include these factors as control variables to reduce potential biases.

3.2.4 Moderator Variables

The children’s income and face-to-face contact are moderator variables to explore the mechanism through which child characteristics affect widowed older people. Specifically, children’s income is measured by the question “the child and her partner’s aggregate annual income for last year”. Since there may be more than one child in each household, this paper uses the average income of all children to analyze its moderating effect. Face-to-face contact is measured by the question “how often do you see your children” and the average frequency of daily contact between all children and their parents is used [37] (see Table 1)
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3.3 The Model

To investigate the relationship between widowhood and mental health in elderly people, we use the difference-in-differences (DID) method and construct an empirical model as follows:


Yit=α+βWidowedit+γYi,13×T+δ×Controlit+λi+λt+Countiesi×T+εit

where Yit is the mental health status of the ith individual in year t. Widowedit is a dummy variable indicating whether the ith individual is widowed in year t, Controlit represents a group of control variables and T is a time trend variable. λi and λt represent individual fixed effects and time fixed effects, respectively. In addition, Countiesi is a county dummy variable and εit is the stochastic error term.

The premise of using the difference-in-differences (DID) method is to meet the parallel trend assumption, that is, that the health trend of the older people who have experienced the loss of a spouse is consistent with that of those who had not experienced it before the experiment. Otherwise, there is no comparability between the treatment and control groups. Therefore, a parallel trend test is necessary before using the DID method. We then used an event study model to investigate the parallel trends in the treatment and control groups3 [38]. The specifications of the event study model are as follows:


Yit= β0+∑k=−2k=2⁡βkPostitk+γYi,13×T+δ×Controlit+λi+λt+Countiesi×T+εit(k≠0)

where k represents the k periods before or after the death of the spouse, ranging from the value of −2 to 2. To be specific, k = −2 indicates two periods before the loss of the spouse. Similarly, k = 2 indicates two periods after the loss of the spouse. For example, for the elderly who lost their spouses between 2013 and 2015, the year 2013 was the first period before widowhood (k = −1), the year 2015 was the first period after widowhood (k = 1), and the year 2018 was the second period after widowhood (k = 2). Postit is a dummy variable indicating whether the individual i has experienced the loss of a spouse in year t. It is equal to 1 only if the individual i experienced the loss of a spouse between waves k − 1 and k; otherwise, it is 0. In addition, we set the remaining variables as in the benchmark model. To avoid multicollinearity, this paper excludes the case where k is equal to −2 [39]. We assume that the coefficient of time trend dummy variables before the loss of the spouse is not significant, while the coefficient of time trend dummy variables after the loss of the spouse is significant. In that case, there is a parallel trend between the control group and the treatment group. The parallel trend test result is presented in Fig. 1.
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Figure 1: The result of the parallel trend test

4  Empirical Results and Discussion

4.1 Impact of Widowhood on the Mental Health of Older People

Table 2 reports estimated results of the aggregate effect of widowhood on the depressive symptoms of the elderly. Column 1 shows the regression results controlling for individual fixed effects only, column 2 shows the regression results adding time fixed effects to column 1, and column 3 introduces the interaction term between county dummy variables and time trends based on column 2. The results in column 3 show that the loss of a spouse has a negative impact on the mental health status of the elderly. The depression score of the elderly who experienced the shock of widowhood from 2013 to 2018 is 1.399 points higher than that of those who had been married, with significance at the 1% level. In addition, the increase in household per capita consumption also significantly increases the depressive symptoms of older adults. As mentioned above, the loss of a spouse deprives older adults of the supportive resources of their spouse, and the increase in consumption tightens the budgetary constraints faced by the household, thus increasing the psychological burden of the widowed elderly and triggering their mental depression. The number of children born to the elderly does not significantly affect the depressive symptoms of the elderly, indicating that “more children do not necessarily bring more happiness” in the current Chinese society. It can be seen that the increase in the number of children does not significantly improve the subjective well-being of the elderly [40].
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4.2 The Moderating Effect of Child Characteristics

4.2.1 Moderating Effect of Average Child Income

The regression results shown in Table 3 consider the interaction between widowhood and children’s average income to examine the mechanism of average child income and test whether this moderating effect is significant. As seen from the interaction coefficient, children’s average income significantly reduces the negative impact of widowhood on the mental health of the elderly. The higher income level of children reduces the possibility of parents’ needing to give financial support and other assistance to their children. This fulfills the traditional wish of parents to see their children succeed while relieving the stress and anxiety caused by parents’ worries about their children. Thus, parents can better enhance their children’s sense of self-identity in their later years.
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To further analyze the heterogeneity in this moderating effect, first, the subsamples are divided into groups of males and females according to gender to test whether there are gender differences in the moderating effect of average child income. The results show that children’s average income significantly reduces the scores of the elderly in the male group, but this finding does not hold in the female group. This may be due to the traditional division of labor in the family: that is, the male goes out to work while the female has to look after the house. In this way, women generally have less control over material resources. In the male group, the impact of intergenerational support from children is mainly material. Higher children’s income increases older males’ sense of control and allows them to maintain their role as “head of the household”. The higher the children’s income, the more adequate the potential retirement resources of the elderly. Children with higher incomes can provide direct financial rewards for their parents, and the material needs of older adults can be more easily met. Thus, older males can achieve better health by taking full advantage of the resources provided by their children.

Second, given the differences between regional economic development levels, two subsamples are divided into the Eastern and Midwest regions to test whether there are regional differences in the moderating effect of children’s average income. The results indicate that for the Midwest region, the average child’s income significantly mitigates the negative impact of widowhood on the elderly’s mental health. However, for the Eastern region, children’s income plays a minor buffering role. This may be due to the uneven economic development of regions. Generally, the income level tends to be higher in the Eastern region, so the widowed elderly have abundant material resources. They are more financially independent, suggesting that their better personal economic status provides strong protection and support for their physical and mental health [41]. As a result, the moderating effect of children’s income is greatly diminished by their lower economic dependence. In addition, the high level of social security in the Eastern region also dilutes the role played by children’s income. In contrast, in the Midwest region, due to relatively low levels of socio-economic development, the elderly generally lack independent economic ability. Thus, children’s higher income relaxes the budget constraint of the widowed elderly, which could better guarantee their quality of life in later life and improve their mental health.

4.2.2 Moderating Effect of Face-to-Face Contact

The regression results shown in Table 4 consider the interaction between widowhood and face-to-face contact as a way to examine the moderating effect of face-to-face contact. The coefficient on the interaction shows that face-to-face contact significantly attenuates the negative impact of widowhood on the elderly’s mental health. After the loss of a spouse, older people are cut off from emotional communication with their spouse and are more eager for their children to connect with them emotionally. They can have a positive attitude toward life by interacting regularly with at least one child [42]. Frequent face-to-face contact can bring positive emotional experiences and help the elderly develop a better psychological state. The emotional care generated through face-to-face contact brings spiritual comfort to the elderly and strengthens intergenerational bonds, which in turn effectively reduces depressive symptoms in the elderly. Therefore, emotional support from children often acts as a buffer, and frequent face-to-face communication with children can be an effective measure to calm the negative emotions of the widowed elderly.
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To further examine the heterogeneity of this moderating mechanism, first, two subsamples of males and females are divided according to gender to analyze whether there are gender differences in the moderating effect of face-to-face contact. The results show that frequent face-to-face contact with children significantly reduces the depressive symptoms of older people in the female group, but this finding does not hold in the male group. This may be because, in terms of emotional comfort, men and women differ in their degree of psychological response to family relationships due to innate differences in their perception. Women’s greater emotional needs make them more sensitive to intergenerational interactions than men, and more inclined to construct self-identity based on others’ responses in interactions with others. Older females, bound by traditional family roles, play a bonding role in the family and tend to have closer intergenerational ties with their children. In addition, they are less socially engaged because of their long-term involvement in family caregiving. After the death of a spouse, they are more dependent on children and more sensitive to children’s perception of intergenerational support; thus, frequent face-to-face contact with children can help them ease the grief of widowhood. Older males, however, have lower levels of emotional communication with their children [43]. They are generally less dependent on children and more resilient to negative life events than women. Thus, their strong social adaptation skills enable them to access a variety of ways to relieve their negative emotions, such as seeking social support outside the family.

Second, considering the regional differences in economic development levels, two subsamples are divided into the East and Midwest regions to test whether there are regional differences in the moderating effect of face-to-face contact. The results show that, for the Midwest region, face-to-face contact with children significantly buffers the negative impact of widowhood on the elderly’s mental health. For the East region, however, face-to-face emotional interaction does not exhibit a significant buffering effect. This could be attributed to the East region’s higher level of modernization and shifting intergenerational family attitudes. So the elderly in the East region are less dependent on their children for emotional support relative to those in the Midwest region. In addition, the East region has a high level of socio-economic development and abundant social security and welfare resources to meet the spiritual needs of the widowed elderly. In contrast, in the Midwest region, due to the constraints of economic development and financial expenditure, the pension service provided by the government remains at a lower level of material security and care services, and the ability to meet higher-level needs such as spiritual culture and mental health needs to be improved, which leads to the higher spiritual comfort needs of the widowed elderly for their children.

4.3 Robustness Tests

To ensure the reliability of our estimations, we conduct the following robustness tests. The results are presented in Table 5.
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4.3.1 Remove Outliers

To eliminate bias due to measurement error or outliers, we exclude older people from the sample who have relatively fewer and relatively more depressive symptoms, i.e., the 1% at both ends of the depressive symptom distribution.

4.3.2 Reduce the Sample Size

Considering that older people may be in better health due to genetic factors and other influences, this study further examines the effect of widowhood shock on health by limiting the sample to ages 50 to 75. The regression shows there is little change in the results, and the conclusions remain robust.

4.3.3 Increase the Sample Size

In the baseline analysis, the study removes the sample that had been in a state of widowhood, so this section retains this sample and retests the previous findings. The test results showed that older people who experienced spousal death are more likely to be depressed, indicating that the findings of this paper are robust.

4.3.4 Add the Squared Term of age

To avoid the deterioration of older people’s health as they age, and to account for the possible non-linear relationship between age and mental health in the elderly, this study refines the effect of age on depression in the elderly by incorporating the squared term of age into the model, and the results remain robust.

5  Conclusions and Implications

To actively address the various socio-economic challenges of population aging, the government should include the widowed elderly as a key vulnerable group for health management. Based on three rounds of panel data from the China Health and Retirement Longitudinal Study (CHARLS) in 2013, 2015, and 2018, this paper empirically explores the impact of widowhood on the elderly’s mental health from the perspective of child characteristics. This study reveals the importance of accurately identifying filial support to protect the widowed elderly’s mental health and provides a useful exploration of the pathways of adjusting to negative emotions after widowhood, thus helping the government introduce relevant support measures in a targeted manner. We control for unobservable factors that do not vary over time by using a difference-in-difference model, which weakens the omitted variable bias of the model, thus bringing the results of the empirical analysis close to causality identification. The main findings of this paper are: first, widowhood significantly increases the level of depressive symptoms among older people as a whole; second, the higher income of children relaxes the family budget constraint and reduces the psychological burden of parents, which is beneficial to alleviating the psychological depression of the elderly; and third, face-to-face emotional communication with children can effectively alleviate the negative impact of widowhood on the mental health of the elderly, especially for women and the widowed elderly group in the Midwest region. These results also have implications for similar populations in other countries, especially in the Confucian cultural circle such as Korea, Japan, Singapore, etc. In response to the above findings, this paper makes the following recommendations:

In the special social and cultural background of China, family members remain the main support for the elderly, and the current social pension system is still imperfect. Children should strengthen emotional communication with their parents while increasing their economic income. In that way, widowhood can achieve both material and spiritual prosperity.

First, in terms of humanistic care, we advocate that children visit their parents frequently, talk to them regularly, and listen to their concerns, which could better utilize the tradition of spiritual support in contemporary society. In view of the sensitivity of elderly women to emotional care, it is suggested that the implementation of social security policies should reflect a gender perspective and be more inclined toward elderly women. Taking regional differences into account, it is also advised that more emotional care be provided to the elderly in the Midwest and that regular programs for psychological care for the elderly be implemented.

Second, in terms of economic resources, the government can increase support for families whose children are in poor economic conditions and introduce tilted policies to support them, such as providing various forms of employee compensation to low-income children. At the same time, based on the existing heterogeneity among different regions, the government should increase the allocation of economic resources in the Midwest region. This will gradually diminish the disparity in health quality between different regions and groups, enhance social equity, and eliminate policy bias.
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1The database aims to collect high-quality microdata from Chinese residents over 45 for scientific research on the elderly.

2This is the Depression Scale used by the Center for Epidemiologic Studies.

3The event study method is routinely used by researchers to assess the credibility of the underlying parallel-trends assumption.
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OEBPS/Images/table-1.png
Table 1: The descriptive statistics

Variables Variable definition N (%) M (SD)
Health CES-D score 8.289 (6.254)
Widowed 1 for the widowed 717 (4.49)
0 otherwise 15261 (95.51)
Age Age 68.945 (6.055)
Household 1 for rural hukou 12431 (77.8)
0 otherwise 3547 (22.2)
Children Number of children 3.554 (1.616)
Consumption Logarithmic of family consumption per capita in 7.043 (2.076)
the last year
Income The average income of all children in the last year 10.275 (0.908)
Contact The average frequency of daily contact between all 4.261 (2.061)

children and their parents
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Table 3: Effect of average child income on depressive symptoms

Full sample By gender By regions
Male Female East Midwest
The widowed between 2013 and 2018 1.641%***  1395%*  ].452%%% ] Qf*** ] 405%**
(0.340) (0.551) (0.465) (0.621) (0.417)
Income —0.380%** —0.285** —(0.528*** —(0.334 —(.353%***
(0.097) (0.117) (0.167) (0.160) (0.121)
The widowed between 2013 and 2018 —0.734%*  =2.195%** (0,167 —0.581 —0.777**
* Income
(0.327) (0.526) (0.441) (0.655) (0.390)
Control variables Y Y Y Y Y
Individual fixed effects Y Y Y Y Y
Time fixed effects Y Y Y Y Y
N 8872 5016 3856 2942 5894

Note: *p <.1; **p <.05; ***p < .01.
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Table 4: Effects of face-to-face contact on depressive symptoms

Variables Full sample By gender By regions
Male  Female East Midwest
Widowed between 2013 and 2018 1.435%%% 0.647  1.590%**  1.331%** 1.097%**
(0.297) (0.478) (0.394) (0.526) (0.375)
Contact —0.049 0.011 —0.130%* 0.036 —0.088*

(0.043) (0.054) (0.069) (0.072) (0.053)
Widowed between 2013 and 2018 * contact —0.402***  —0.069 —0.614*** (.250 —(0.703***
(0.136) (0.210) (0.182) (0.235) (0.174)

Control variables Y Y Y Y Y
Individual fixed effects Y Y Y Y Y
Time fixed effects Y Y Y Y Y
N 11436 6282 5154 3854 7544

Note: *p <.l1; **p <.05; ***p <.01.
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Table 2: Effect of widowhood on depressive symptoms

Variables Depressive symptoms
(1) (2) 3)
Widowed between 2013 and 2018 1.628%** 1.406%** 1.399%%*
(0.291) (0.289) (0.291)
CES-D of 2013 * time trend —0.084*** —0.106*** —0.119%**
(0.004) (0.004) (0.004)
Age 0.600%** 0.061 0.056
(0.028) (0.053) (0.054)
Household 0.000 —0.055 0.083
(0.439) (0.434) (0.441)
Children 0.042 —0.032 —0.158
(0.105) (0.104) (0.106)
Consumption 0.081%** 0.051%* 0.062%*
(0.029) (0.029) (0.029)
Individual fixed effects Y Y Y
Time fixed effects Y Y
Counties * time trend Y
Constant —31.685%** 4.305 4713
(1.878) (3.578) (3.604)
N 11981 11981 11981

Note: *p <.l1; **p <.05; ***p <.01.
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Table 5: Robustness check

Variables Depressive symptoms
(1) @) © )
Change the Reduce the  Enlarge the  Add the squared
sample range  sample sample term of age

Widowed between 2013 and 2018 1.381%%* 1.601%%* 1.303%%* 1.436%%*
(0.289) (0.275) (0.292) (0.292)

Control variables Y Y Y Y

Individual fixed effects Y Y Y Y

Time fixed effects Y Y Y Y

N 11981 22309 14007 11981

Note: *p <.l1; **p <.05; ***p <.01.
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