Pang et al. BMC Health Services Research (2023) 23:722 BMC H ea |th Se I'ViCES Resea rch
https://doi.org/10.1186/512913-023-09746-4

. . ®
The effect of widowhood on depression et

of caregivers

Jiahui Pang'", Dachuan Liang®" and Yuanyang Wu*

Abstract

Background It is known that caregivers are more likely to be depressed compared to those without caregiving
burden. The disappearance of caregiving burden after widowhood may alleviate depression, but at the same time the
diminishment of marital resources caused by widowhood may exacerbate depression. So, what effect does widow-
hood have on depression among caregivers?, which was valuable for promoting the mental health of caregivers in
the context of China’s aging.

Methods China Health and Retirement Longitudinal Study (CHARLS), a longitudinal data, was selected and the
effect of widowhood on depression among middle-aged and elderly caregivers was explored by using Ordinary Least
Squares and Propensity Score Matching methods based on 2018 CHARLS data. The channels and subgroup difference
were also analyzed.

Results Widowhood significantly increased CES-D scores of caregivers, and there were higher CES-D scores among
women, the middle-aged, rural residents, and those with higher levels of education. Widowhood increased depres-
sion of caregivers through reducing personal economic resources, and increasing possibilities to live with children
and participate in social activities.

Conclusions Caregivers who experienced widowhood tend to be depressed and concerted efforts are needed. On
the one hand, more social security measures and economic subsidy policy should focus on the middle-aged adults
and elderly who experienced widowhood. On the other one hand, it is helpful to relieve depression by providing

more social support from society and families to the middle-aged adults and elderly who experienced widowhood.
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Introduction

With the rapid advancement of aging, there were approx-
imately 6.19 million disabled older adults in 2020, and
it was predicted that the scale would reach 8.95 million
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disabled spouses have more depressive symptoms than
those without caregiving burden [3].

Widowhood is another common stressful event faced
by Chinese older adults [4]. Some studies demonstrated
the positive effect of marriage in terms of health, which
was affected by factors, such as family role patterns and
emotional quality of the marriage [5, 6]. Marital resource
theory indicated that spouses provide financial income,
spiritual companionship and social support to the fam-
ily, while the positive effect disappears after widowhood,
showing a “widowhood effect” [7]. It is worth consider-
ing whether the widowhood effect still exists for car-
egivers. From an egoistic perspective, when the disabled
dies, the spouse no longer pays for the disabled person’s
medical expenses, and faces the time constraints, physi-
cal exhaustion, and mental stress [8]. However, based on
a family collectivist perspective, the positive utility from
marriage disappears after widowhood, which means that
family resources, social support, and family resilience to
risk are reduced after widowhood [9].

In China, family relationships deeply affect individual
health. The disappearance of caregiving burden after
widowhood may alleviate depression, but at the same
time the disappearance of marital resources may exac-
erbate depression. So, what effect does widowhood have
on depression among caregivers?, which was valuable for
promoting the mental health of caregivers in the con-
text of China’s aging. Therefore, we aimed to explore the
effect of widowhood on depression of caregivers and fur-
ther analyze group heterogeneity and its channel.

Literature review and theoretical framework
Literature review
Large number of studies have demonstrated that wid-
owhood increased depression of older adults [10-14].
In China, it found that scores on the geriatric depres-
sion scale (GDS) were higher in the widowhood group,
and the detection rate of depression in the widowed
group was 29.8%, about 2.2 times higher than that in
the elderly with spouse [15]. Widowhood significantly
increased depression of older adults [11]. By using the
PSM-DID method, it further found that widowhood sig-
nificantly increased depression among the elderly who
were females, lived in rural areas, and with low education
attainment [16]. Sun and Zhang et al. found that lower
mental health scores for widowed older adults than those
with a spouse by using subjective well-being as a proxy
for mental health [17]. In conclusion, widowhood, as a
common event in later life, leads to a high risk of depres-
sion, poor physical health and high risk of death [18].
Economic status and social network were possible
channels in the association between widowhood and
caregivers’ depression. Loss of social support, and
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poor economic resources after widowhood had a nega-
tive effect on physical and mental health in later life
[7, 9, 16]. It has been found that both individual and
family social capital after widowhood were lower than
those with a spouse, and the mental health became
better when increasing social capital [19]. There is a
correlation between personal social capital and lone-
liness among widowed elderly, and the rural widowed
elderly had higher loneliness than urban because of
lower social capital [20]. At the same time, higher
pension benefits could weaken the adverse effects of
widowhood [21]. In addition, some studies found that
family networks mediated the relationship between
widowhood and depression from the perspective of
family network and social network, while social net-
works masked the relationship [11]. And the men-
tal health could be improved by more daughters and
neighborhood’s interactions, and frequent relative
interactions [17].

Similarly, caregiving also increased depression of car-
egivers [2, 22, 23]. Providing in-home care for the disabled
increased the center for epidemiological studies depres-
sion scale (CES-D) scores by 10% [2], and the probability
of depression among rural caregivers was 49.4%, which
was higher than the 41.7% in urban areas [24]. There was
a poorer mental health for those who provided caregiv-
ing compared to those who did not [25]. Several studies
focusing on older caregivers have found that older car-
egivers are more depressed than the older adults without
caregiving [26], which was associated with changes in
social relationships in response to role transitions [27].

Theoretical framework

Stress process model explained why providing caregiving
impaired caregivers’ health [2, 22, 25, 28]. Family caregiv-
ing was persistent, uncontrollable, unpredictable, and
created physical and psychological stress [29]. It found
that participating in basic pension insurance reduced car-
egivers’ CES-D scores, and pension insurance smoothed
out the negative effects of caregiving on mental health
[2]. And further studies showed that providing support
to caregivers, living with children, participating in social
activities and personal economic resources weakened the
negative effect of caregiving [25]. Additionally, social sup-
port and self-efficacy significantly reduced depression of
caregivers [30]. Based on above studies, in Chinese con-
text, caregivers’ depression may be relieved after widow-
hood due to the disappearance of caregiving burden, but
the depression may also be exacerbated by the disappear-
ance of marital resources. Therefore, dose widowhood
reduce the burden of caregivers or increase the depres-
sion of caregivers? The channel was shown in Fig. 1. The
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Fig. 1 Pathways of widowhood on depression of caregivers

association is few explored in China and needs to be sup-
ported by further empirical evidence.

Methods

Samples

Four hundred sixty-six caregivers who have experienced
widowhood from China Health and Retirement Longitu-
dinal Study (CHARLS) in 2018 cross-sectional data were
selected for this study, which was a large micro-survey
data of people aged 45 and above hosted by Peking Uni-
versity in China. The reason why we selected 2018 cross-
sectional data was representative and timeliness, which
was a nationwide survey and latest available data. 466
caregivers were identified by following steps: CHARLS
team randomly selected a family member aged over
45 years from each household as the main interviewee.
So, first, 2015 CHARLS data was used to identify house-
holds with one disabled person who received spouse care.
Second, the data was matched with 2018 CHARLS data.
Thirdly, we identified whether the disabled person died
in the matched data, indicating whether the caregiver
suffered from widowhood. Finally, 466 caregivers were
retained after excluding outliers and missing values.

Ethics

The CHARLS was approved by the Ethics Commit-
tee of Peking University Health Science Center. Written
informed consent was obtained from each participant.

Variables

Outcome

The Center for Epidemiological Studies Depression
Scale (CES-D) scores was selected to measure the men-
tal health as the outcome. Referring to the existing lit-
erature [31, 32] and the CHARLS questionnaire, the
CES-D, was selected it to measure individual depres-
sion status. 2018 CHARLS questionnaire questions
contain 10 items of the depression, among which 8

items of negative emotions included “bothered by small
things”, “have difficulty concentrating on things”, “Feel-
ing depressed’, “Feeling hard to do everything’, “Feeling
afraid”, “Poor sleep”, “Feeling lonely” and “Feel unable
to continue living”, and two positive emotions “hope-
ful for the future” and “very pleasant” Respondents’
responses to the question on negative emotions were
rated 0~ 3 on a scale of “rarely or not at all’, “not very
much’, “sometimes or half of the time”, and “most of the
time” Respondents with positive emotions were reverse
coded and assigned a score of 3—-0. The CES-D were
summed, and the higher scores indicated more depres-
sions. The total score less than 10 was defined as non-
depression with a value of 0, and the total score more
than and equal to 10 was defined as depression with a
value of 1.

In addition, other outcome variables were selected
for identifying the transmission channel, including
personal assets, living with children, and participat-
ing in social activities, which aimed to further explore
the causal relationship and the transmission mecha-
nism between the widowhood and depression. Personal
assets were the sum of cash, deposits, bonds, stocks and
funds, which were set as a continuous variable in loga-
rithmic form. Living with children was a dummy vari-
able indicating whether the caregiver lived with their
children, with 1:yes, O:no. Participating in social activi-
ties was also a dummy variable indicating whether the
caregiver participated the social activities, with 1:yes,
O:none.

Explanatory variables

Widowhood was the core explanatory variable, indi-
cating the death of individual who received care in the
family. We identified the individual’s death by “death or
not” in CHARLS data, and generated a dummy varia-
ble, indicating whether the individual suffered a widow-
hood, with 1 of suffering widowhood and 0 of not.



Pang et al. BMC Health Services Research (2023) 23:722 Page 4 of 11
Table 1 Basic descriptive statistics
Variables Variable Definition Widowed Non-widowed T-test

N Mean Std N Mean Std MeanDiff
Depression 0=not depressed; 1 =depressed 77 0.55 0.50 389 042 049 -0.124**
Gender O=female; 1 =male 77 0.32 047 389 0.52 0.50 0.200%**
Age 77 70.10 9.50 389 65.77 897 -4.346%%*
living area O=urban; 1=rural 77 0.82 0.39 389 0.78 042 -0.039
Education level O=illiterate; 1 =elementary school and below; 77 0.88 0.74 389 1.06 0.68 0.179**

2=junior high school and above

Number of chronic diseases® Number of diseases, ranged from1~ 14 77 237 1.84 389 2.72 2.16 0.343
Region 0=north; 1=south 77 0.34 0.48 389 0.36 0.48 0.020
Ethnic group 0=Han ethnic group; 1 =other ethnic groups 77 0.12 032 389 0.07 0.26 -0.042
Personal assets Log of personal assets 77 5.25 345 389 6.29 347 1.032**
Living with children 0=no; 1=yes 77 045 0.50 389 0.30 0.46 -0.154***
Participating in social activities 0=none; 1 =yes 77 0.60 0.50 389 049 0.50 -0.104*

2 “Number of chronic diseases” indicated the number of diseases a caregivers had, ranged from 0~ 14. The scope of chronic diseases in this paper was based on

the classification criteria of the adopted questionnaire of the CHARLS database, which classified chronic diseases into 14 categories, as follows: Hypertension;
Dyslipidemia (elevation of low density lipoprotein, triglycerides (TGs), and total cholesterol, or a low high density lipoprotein level); Diabetes or high blood sugar;
Cancer or malignant tumor (excluding minor skin cancers);Chronic lung diseases, such as chronic bronchitis, emphysema (excluding tumors,or cancer); Liver disease
(except fatty liver, tumors, and cancer); Heart attack,coronary heart disease, angina, congestive heart failure, or other heart problems; Stroke; Kidney disease (except
for tumor or cancer); Stomach or other digestive diseases (except for tumor or cancer); Emotional, nervous, or psychiatric problems; Memory-related disease (such
as dementia, brain atrophy, and Parkinson’s disease); Arthritis or rheumatism; Asthma. In this paper, each type of chronic disease was assigned a value of 1 and no
disease was assigned a value of 0. The number of chronic diseases was defined as the sum of the types of chronic diseases, and the range of assignment was 0-14

*p<0.010, **p < 0.050, ***p <0.001

Control variables

Age, gender, living area, education level and number of
chronic diseases were associated with depression [2, 11].
Combined with existing research, age, gender, living area,
education level, number of chronic diseases, region' and
ethnic group were selected as the control variables. Gen-
der, living area, education level, region and ethnic group
were dummy variables, and age and number of chronic
diseases were continuous variables in Table 1.

Statistical strategy

Basic regression model

Ordinary Least Squares regression model was performed
to analyze the effect of widowhood on depression of car-
egivers. On the one hand, widowhood was an exogenous
shock event, and there was little endogeneity in the asso-
ciation. On the other one hand, the OLS result was a
benchmark, providing preliminary identification of the
association. The model was as follows:

! CHARLS database does not contain data from Hainan, Taiwan, Hong
Kong, Macao, Ningxia, and Tibet, and this study defines Guangdong, Yun-
nan, Guangxi, Guizhou, Jiangxi, Fujian, Jiangsu, Anhui, Hunan, Hubei,
Sichuan, Chongging, Shanghai, and Zhejiang regions were defined as the
south and assigned a value of 1, and Heilongjiang, Jilin, Liaoning, Inner
Mongolia, Beijing, Tianjin, Hebei, Henan, Shandong, Xinjiang Hebei,
Henan, Shandong, Xinjiang, Gansu, Qinghai, Shaanxi, and Shanxi regions
were defined as the north and assigned a value of 0.

cesd; = a + B Marital_status; + yx; + ¢&; (1)

where cesd; represented the CES-D scores of individual i,
Marital_status; represented the marital status of individ-
ual i, x; represented the control variables of individual i,
¢; represented the random error term, o represented the
intercept term, and $ and y represented the regression
coefficients of control variables.

Propensity score matching

Propensity score matching was to process the observable
information of multiple individual characteristics into
a propensity score by the Probit or Logit method, and
matched the treatment and control groups in the sample
based on the propensity score, and calculated the average
treatment effect (ATT) of the participants. This was set in
the following equation:

ATT = E[ces — dy;|D; = 1, p(X;)] — Elces — d;| D; = 0, p(X;)]

2)
where ces — d; was CES-D scores; D; was the treatment
variable, mainly referring to widow;, D; = 1 when it indi-
cated widowhood and D; = 0 when it indicated non-wid-
owhood; p(X;) was the propensity score indicating the
probability of widowhood, which was estimated by a logit
model.
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Fig. 2 Depression score chart for caregivers in 2015

Channel analysis

There was many studies carrying channel analysis when
exploring the causal relationship [10, 33, 34]. The detailed
channel analysis was performed as follows: first, the
causality between channel variables and explanatory
variables was analyzed based on theoretical perspective
rather than formal causal inference instruments. Second,
the regression analysis of the explanatory variable on the
channel variable was needed [35].

The outcome in Eq. (1) were replaced with three chan-
nel variables: personal assets, living with children, and
participating in social activities, referring to existing
studies approach [10, 33]. The model was set as follows:

Mechanism; = ay + BiMarital_status; + y1x; + &;
(3)
where Mechanism; were the channel variables, includ-
ing personal assets, living with children and participating
in social activities. If B; significant, we considered it as a
channel variable. The other variables were defined in the
same way as in Eq. (1).

Results

Descriptive results

83.3% of the individuals were not widowed and 16.7%
were widowed. Firstly, in terms of CES-D scores, the
mean scores of the widowed group were higher than that
non-widowed group. Secondly, compared to the non-
widowed group, the widowed group was older, female,
and had lower level of education. There were almost
no differences between the widowed and non-wid-
owed groups in terms of living area, number of chronic

diseases, region and ethnic group, and a high proportion
of rural households, northern and Han ethnic group, and
about 2 or 3 chronic disease co-morbidities. The mean
of personal assets was lower for the widowed group than
for the non-widowed group, and the probability of living
with children and participating in social activities were
higher than for the non-widowed group.

Comparing the depression scores of caregivers in 2015
and 2018, it was clear that there were more high depres-
sion scores in 2018 than in 2015 from the Figs. 2 and 3.

Baseline regression results

Table 2 showed the effect of widowhood on depression
of caregivers in model 1 and 2. It found that the CES-D
scores of caregivers increased significantly after widow-
hood, which was consistent with existing research. For
example, some studies found that the negative effect of
widowhood on the mental health of caregivers did exist
after excluding differences in the sample [8].

In addition, control variables were associated with
depression. Compared to the males, female caregivers
had a higher CES-D scores after widowhood, which was
consistent with the existing research findings [16, 25].
Caregivers in the south were more likely to be depressed
after widowhood. Higher education attainment was ben-
eficial to decrease the CES-D scores among older adults,
which was consistent with the existing research finding
[11]. More chronic diseases also were associated with
higher CES-D scores, which was consistent with existing
studies [36].
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Fig. 3 Depression score chart for caregivers in 2018

Table 2 Effect of widowhood on CES-D scores of caregivers

Model(1) Model(2)
Variables Depression Depression
Widowhood (1=widowed) 0.124** 0.138**
(0.062) (0.059)
Gender (1=male) -0.091%*
(0.046)
Age -0.005*
(0.003)
Living area (1=rural) 0.024
(0.058)
Region (1=south) 0.086*
(0.046)
Ethnic group (1=0Other ethnic groups) -0.165**
(0.079)
Education level -0.127%%%
(0.036)
Number of chronic diseases 0.075%**
(0.009)
_cons 0.422%** 0.662%**
(0.025) (0.204)
N 466 466

D*p<0.010, ** p<0.050, *** p<0.001

(@standard errors were in parentheses

Robustness checks

PSM results

When estimating the effect of widowhood on depres-
sion, there was a selection bias, which means that some
individuals have depression before the widowhood

occurs, resulting a biased estimation. The propensity
score matching method could effectively overcome the
estimation bias from individual observable factors and
thus achieved valid estimates. Matching similar indi-
viduals enables estimation among similar individuals,
thus obtaining the net effect of widowhood on depres-
sion. Therefore, PSM was further used for robustness
tests, and the results were shown in Table 3. The results
showed that widowhood significantly increased CES-D
scores of caregivers, showing a significant negative effect
on mental health, which was consistent with the basic
regression results.

Validity identification test

Common support assumptions and data balance tests
were required to ensure the valid estimation. The results
were shown in Fig. 4 and Table 4. After matching, the
kernel density functions in Fig. 4 had more overlapping
areas and decreased in kurtosis, which achieved better
co-support. The standard deviation of each variable in
Table 4 decreased and P> 0.1, which satisfied the require-
ment of data balance.

Heterogeneity analysis

The effect of widowhood on depression of caregivers
might be influenced by individual characteristics and
social and economic factors, thus showing differences
among different subgroup. Age was selected for hetero-
geneity analysis due to different physical depreciation and
opportunity cost of time for caregivers in different age
group. First, China’s Law on the Protection of the Rights
and Interests of the Elderly stipulates that the starting age
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Table 3 Average treatment effect of widowhood on depression of caregivers
Sample Treatment group Control group ATT SD t
Tvs10 Before 0.545 0422 0.124 0.062 2.000
After 0.553 0.386 0.166" 0.069 2420
Radius Matching Before 0.545 0422 0.124 0.062 2.000
After 0.562 0.380 0.182" 0.069 2620
" p<0.010, **p < 0.050, ***p < 0.001
0 - <
Before matching After matching
<«
o
e e
Q Q
3 b
5 5
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2 o 5
2 2
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pscore pscore
treat control treat control
Fig. 4 Common support test
Table 4 Data balance test before and after matching
Variables Sample Average value SD% t-test
Treatment group Control group t P>|t|
Gender Before Matching 0.325 0.525 99.8 -3.23 0.001
After matching 0329 0330 -0.01 0.996
Age Before Matching 70.117 65.771 94.9 3.85 0.000
After matching 70.026 69.803 0.16 0.874
living area Before Matching 0.818 0.779 927 0.77 0.444
After matching 0816 0819 -0.05 0.964
Region Before Matching 0.338 0.357 -158.8 -0.33 0.742
After matching 0.329 0.380 -0.65 0.515
Ethnic group Before Matching 0.117 0.075 542 1.24 0.216
After matching 0.105 0.086 0.40 0.687
Education level Before Matching 0.883 1.062 769 -2.08 0.038
After matching 0.895 0.936 -0.36 0.719
Number of chronic diseases Before Matching 2377 2.720 70.7 -1.30 0.194
After matching 2408 2374 033 0.745

standard for the elderly is 60 years old, and the elderly
are usually regarded as a group with higher depreciation
and lower health levels, with greater physical depletion
caused by providing care. Second, the legal retirement
age for male workers in China is 60 years old, and the
legal retirement age for female workers is before 60 years

old. The difference between retirement and employ-
ment is reflected in the lower economic income level and
lower opportunity cost of time. There was a question that
whether men or women suffered more from depression
after becoming widowed, and other studies have shown
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Table 5 The effect of widowhood on depression of caregivers among subgroup with different age, gender, living area, and education

attainment
Model Model Model Mode Model Model Model Model
(3) (4) (5) (6) (7) (8) 9) (10)
Variables <60 years >60 years female male urban rural illiterate non-illiterate
Widowhood 0.260* 0.098 0.142% 0.134 0.213 0.115*% 0.095 0.149**
(0.142) (0.063) (0.023) (0.102) (0.139) (0.065) (0.109) (0.071)
Control variable YES YES YES YES YES YES YES YES
_cons 0.037 0.408*** 0.630** 0.515% 0.341 0.744%* 0.221 0.481%*
(0.181) (0.090) (0.293) (0.300) 0.411) (0.210) (0.507) (0.194)
N 115 351 237 229 100 366 104 362

Gender, age, living area, region, ethnic group, education level, and number of chronic diseases were included as control variables

*p<0.010, **p <0.050, ***p <0.001

no gender differences in the mental health consequences
of widowhood [5, 6].

The gender was selected for heterogeneity analysis due
to the different family roles in gender in China, such as
earning money for men and family care for women. The
living area was also selected for heterogeneity analysis
because the long-term urban-rural structure in China
leads to large differences in the economic development,
medical services, and social support, which has a dif-
ferent effect on mental health due to different stress
exposure environment. And education attainment was
associated with economic status, which played an impor-
tant role in mental health. So, the education was selected
also. Table 5 showed that compared to the non-widowed
group, widowhood significantly increased depression
among the female, the middle-aged adults, rural, and
higher-level education groups. From models 3 to 4, the
CES-D scores of the middle-aged adults increased sig-
nificantly after widowhood. The CES-D scores of women
were higher than men in models 5~ 6 after widowhood.
The results from models 7 ~ 8 and model 9 ~ 10 suggested
that the CES-D scores among the rural and the higher

Table 6 Channel analysis of the effect of widowhood on
depression of caregivers

Model(11) Model(12) Model(13)
Variables Personal Living with Participating
assets children in social
activities
Widowhood -0.866** 0.151% 0.156**
(0.430) (0.064) (0.065)
Control variables  Yes Yes Yes
_cons 7.135%** 0.657%** 0.896***
(1.551) (0.194) (0.210)
N 466 466 466

Gender, age, living area, region, ethnic group, education level, and number of
chronic diseases were included as control variables

*p<0.010, **p <0.050, ***p <0.001

education level group were higher than those living in
urban or with low education level.

Channel analysis

The channels between widowhood and depression were
explored through personal assets, living with children,
and social activities. Table 6 showed that widowhood
decreased caregivers’ personal assets, and widowhood
reduced the economic resources available of individuals.
However, widowhood increased the probability of liv-
ing with children and the probability of participating in
social activities.

Discussion

Widowhood significantly increased depression

of caregivers

Widowhood significantly increased the depression of
caregivers based on the above estimation. Widowhood
might lead to lower economic income from marital
resource theory. The survivor pension system was imple-
mented in developed countries to buffer negative effect
of the late-life widowhood, while China did not has the
system. Widowhood led to poverty of older adults [21],
and income could be considered as a resource advan-
tage, which had a significant positive effect on the men-
tal health of older adults [37]. Second, widowhood leads
to a stress exposure environment and a high incidence
of social isolation from the stress process theory. Social
isolation was manifested by narrowing social networks
and increased loneliness [38], social networks, including
family and friend networks, became smaller after wid-
owhood [11, 39].

There were group differences in caregivers’ depression
after widowhood

There were significant group differences of caregiv-
ers. Women were more likely to be depressed after
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widowhood because of the different psychological health
status of different genders. Some studies have shown that
the incidence of depression in older women in China is
higher than in men, with women having a higher propen-
sity to depression [15]. Women suffered more economic
loss after widowhood based on marital resources theory
[40]. The rural group was more likely to be depressed
after widowhood, which was supported by existing stud-
ies. Some studies have shown that the mental health of
older people in urban areas in China was usually better
than that of older people in rural areas [41]. Community
environment influenced the individual stress, and the dif-
ference of living in urban and rural community environ-
ments directly or indirectly affected the psychological
health of older adults based on stress process theory. In
China, social support, such as social security, health care,
and mental recreation for older adults, was relatively
weak in most rural areas [42]. The higher education level
group was more likely to be depressed after widowhood,
which might be explained by the fact that the relation-
ship between education level and depression was not
linear, showing a “U” shape distribution [43]. The group
with higher education level had higher depression scores
before widowhood, which may be explained by the more
emotional needs of higher-education group.

Widowhood decreased personal assets, but increased

the probability of living with children and participating

in social activities

Widowhood has a negative effect on family economic
resources. In Chinese older adults, their income in later
life was mainly from medical insurance” and pension.’If
widowhood happened, family economic resources
decreased and the total income from pension decreased.
Living with children not only alleviated the financial
stress but also compensated for the lack of spiritual com-
panionship, which had a positive effect on older adults’
health [44]. Additionally, the behavior of participating in
social activities increased after widowhood. Shrinking
family networks and the absence of spiritual companion-
ship caused by widowhood could be made up with par-
ticipating in social activities.

2 By the end of 2017, the number of insured people in the national basic
medical insurance exceeded 1.3 billion, and the coverage rate of the insured
was above 95%. Data source: Zang WB, Chen C and Zhao SY. 2020. Social
Health insurance, Heterogeneity of Disease and Medical Expenditures. Eco-
nomic Research. 55(12):64-79.

3 By the end of 2021, the number of insured persons in the national
basic pension insurance had reached 1.029 billion. Data source: Minis-
try of Human Resources and Social Security of the People’s Republic of
China:Statistical Bulletin on the Development of Human Resources and
Social Security for the Year 2021,http://www.mohrss.gov.cn/SYrlzyhshbzb/
zwgk/szrs/tjgh/202206/t20220607_452104.html.
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Limitations

Despite the notable findings, this study, like most oth-
ers, had limitations. First, widowhood has long-term
and short-term effect [45], but this study could not
identify changes affected by duration of widowhood.
Some studies have shown that depression was most
severe during the early stages of widowhood [10], and
that post-bereaved depressive levels peaked during the
first six months of widowhood and gradually dimin-
ished over 25 months [46]. It is not possible to deter-
mine the exact time limited by the widowhood events
in the interval of 2015 and 2018. Secondly, due to data-
base limitations, there were omitted variables, but no
instrumental variables were found to address this prob-
lem. Based on the findings of existing studies, the omit-
ted variables may include marital quality [5], degree
of marital dependence [47], etc. Third, the data in this
study is nationwide, which ignores the insufficient
development between regions, and the impact of dif-
ferent economic status, medical resources, and social
services.

Conclusion

The effect of widowhood on depression of caregiv-
ers was investigated by using OLS and propensity score
matching methods based on the 2018 cross-sectional
data from China Health and Retirement Longitudinal
Study (CHARLS). It found that widowhood significantly
increased CES-D scores of caregivers, and this posi-
tive effect was particularly pronounced among women,
middle-aged, rural residents, and those with higher lev-
els of education. Widowhood affects depression through
decreasing personal economic resources, increasing pos-
sibilities to live with children and participating in social
activities.

The policy implications were, first of all, it is urgent to
raise social security benefits and economic subsidy for
caregivers who experience widowhood. The caregivers
were faced with a poor economic status after widowhood
due to the poor individual economic resources. Providing
financial security for the low-income group after widow-
hood is beneficial to maintain caregivers’ subsequent life.
Secondly, more social support is helpful for mental health
of caregivers who experience widowhood, with particular
attention to caregivers who are female, the middle-aged
adults, rural, and with higher levels of education.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512913-023-09746-4.

[ Additional file 1. }



https://doi.org/10.1186/s12913-023-09746-4
https://doi.org/10.1186/s12913-023-09746-4
http://www.mohrss.gov.cn/SYrlzyhshbzb/zwgk/szrs/tjgb/202206/t20220607_452104.html
http://www.mohrss.gov.cn/SYrlzyhshbzb/zwgk/szrs/tjgb/202206/t20220607_452104.html

Pang et al. BMC Health Services Research (2023) 23:722

Acknowledgements
Not applicable.

Authors’ contributions

WYY and PJH has made a substantial contribution to the concept and design
of the article. PJH and WYY collected data, analyzed data and drafted the
article. WYY, PJH and LDC collected relevant literature and data, adjusted
article format and carefully revised and polished the language. PJH and LDC
contributed equally to this work.

Funding

The study was supported by “Technology Projects (SoftScience) of LinfenCity
(Grant N0.2223)"and “Scientific research item the of Linfen people’s hospital
(Grant No.T20220609026)"

Availability of data and materials
Data can be requested from the correspondent. The valid direct link for data
accession: http://charls.pku.edu.cn/.

Declarations

Ethics approval and consent to participate

The CHARLS study was approved by the research ethics committee of Peking
University 448 (permission: IRB00001052—13074), and all participants or their
proxy respondents provided 449 written informed consent after thoroughly
explaining the research contents and results involved.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 2 February 2023 Accepted: 24 June 2023
Published online: 03 July 2023

References

1. Wang B. Health status and health changes of older adults in china and
the relevant socioeconomic impacts: an analysis based on the data of
the seventh national census. J Yunnan Minzu Univ (Philosophy and Social
Sciences Edition). 2022,39(05):68-75.

2. ZhaoR, Zhang L, Li Q. Home care for disabled elderly and the quality of
life of the spouse—based on the perspective of mental health. J Macro-
quality Res. 2022;10(03):92-103.

3. Adams BK. Specific effects of caring for a spouse with dementia: differ-
ences in depressive symptoms between caregiver and non-caregiver
spouses. Int Psychogeriatr. 2008;20(03):508-20.

4. HolmesTH, Rahe RH. The social readjustment rating scale. J Psychosom
Res. 1967;11(2):213-8.

5. Barbara S. Widowhood and depression among older Europeans-the role
of gender, caregiving, marital quality, and regional context. J Gerontol.
2013;3:431-42.

6.  Schmitz A. Gendered experiences of widowhood and depression across
Europe: the role of loneliness and financial resources from a longitudinal
perspective. J Affect Disord. 2021;280:114-20.

7. LiuH, Umberson DJ. The times they are a changin: marital status
and health differentials from 1972 to 2003. J Health Soc Behav.
2008;49(3):239-53.

8. Mc Garry K, Schoeni RF. Widow(er)poverty and out-of-pocket medi-
cal expenditures near the end of life. J Gerontol B Psychol Sci Soc Sci.
2005;60(3):5160-8.

9. Zhao XH, Li JX. Health impacts of widowhood among chinese older
adults: the moderating role of social ties. Population J. 2022;44(01):58-75.

10. LiQ Zhao R, Zhang TL. How does becoming widowed affect the rural
elderly’s health? Based on the data of CHARLS. Nankai Economic Studies.
2022;02:157-76.

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Page 10 of 11

. Tang D, Qiao X, Deng YM. Gendered effect of widowhood on depressive

symptoms among Chinese older adults: the moderating role of social
networks. Psychol Dev Educ. 2021;37(06):889-96.

. Mi C.The effect of widowhood on older adults. Chin J Gerontol.

2011;31(10):1849-51.

. Rackoff GN, Newman MG. Distinct psychological characteristics predict

resilience and recovery throughout widowhood. Behavior of Therapy.
2022;53(3):428-39.

. Einio E, Mets-Simola N, Saarioja S, et al. Is impending or actual death

of a spouse with dementia bad for mental health? Antidepressant use
surrounding widowhood. Eur J Pub Health. 2020;30(5):953-7.

. Wu XL, Lei LX, Zhou FH, et al. Investigation of rural widowed old man

depression status and It's influence factors. Nursing Journal of Chinese
People’s Liberation Army. 2014;31(16):32-5.

. Tan CL, Luo XL, Li Q. Analysis of the influence of widowhood on

depression of Chinese elderly: evidence from CHARLS. South China
Population. 2021;36(03):56-66.

. Sun XD, Zhang J. The effect of social support on mental health of the

aged widows and widowers in urban and rural areas. Social Sciences in
Ningxia. 2021;01:163-71.

. Domingue BW, Duncan L, Harrati A, et al. Short-term mental health

sequelae of widowhood predict long-term physical health decline in
older adults: US health and retirement study analysis. J Gerontol Series
B-Psycholo Sci Soc Sci. 2021;76(6):1231-40.

. Zhu H, Gao B, Peng JY, et al. Status quos of social capital among

widowed elderly and its effecton their quality of life in Chengdu. Chin J
Health Educ. 2022;38(07):583-8.

Bai Z, Wang Z, Shao T, et al. Association between social capital and
loneliness among older adults: a cross-sectional study in Anhui Prov-
ince, China. BMC Geriatrics. 2021;21(1):26.

Li Q, Zhao R, Zhang TL. Does the old-age insurance system mitigate
the adverse effectof widowhood on health of the elderly. J World Econ.
2021;44(09):180-206.

Dunkle RE, Feld S, Lehning AJ, et al. Does becoming an ADL spousal
caregiver increase the caregiver’s depressive symptoms? Res Aging.
2014;36(6):655-82.

Pinquart M, Sorensen S. Differences between caregivers and noncar-
egivers in psychological health and physical health: a meta-analysis.
Psychol Aging. 2003;18(2):250-67.

Li QY. Influence of family care on health of disabled elderly and
caregivers in urban and rural areas. Social Sciences of Beijing.
2021;12:110-21.

Zhou YM, Zhang QL. The mental health of spouse caregivers for

the disabled elderly and its influencing factors. Soc Sci Beijing.
2021;01:107-16.

Hernandez AM, Bigatti SM. Depression among older Mexican American
caregivers. Cultur Divers Ethnic Minor Psychol. 2010;16(1):50-8.

Jun, Hey-Jung, Cho, et al. 2011. Transitions to Caregiving, Social Ties, and
Depression among Korean Middle Aged and Elderly. Journal of Com-
munity Welfare, 37:387-411.

Pearlin LI, et al. The Stress process. J Health Soc Behav. 1981,22(4):337-56.
Schulz R. My life in research: from theory to policy in 40 years. Am J
Geriatr Psychiatry. 2017;24(4):440-4.

Dai XW, Zhu XY, Yi SF, et al. Mental health in caregiver of depend-

ent older adults: the two-factor depression model. Chin J Gerontol.
2017,37(15):3858-61.

Lei XY, Sun XT, Strauss J, et al. Depressive symptoms and SES among the
mid-aged and elderly in China: evidence from the china health and retire-
ment longitudinal study national baseline. Soc Sci Med. 2014;120:224-32.
Du BF, Cao G, Sheng J. Contribution and spatial heterogeneity of early
family circumstances factors on health in old age. Population Research.
2022;46(03):60-73.

Cutler DM, Lleras-Muney A. Understanding differences in health behav-
jors by education. J Health Econ. 2010;29(1):1-28.

Dell M. The Persistent effects of Peru’s mining Mita. Econometrica.
2010;78(6):1863-903.

Jiang T. Mediating Effects and Moderating Effects in Causal Inference.
China Industrial Economics. 2022:No.410(05):100-20.

Yan H, Liu SW. Current mental health status and factors influenc-

ing mental health of chronically ill older adults. Chin J Gerontol.
2019;39(21):5366-9.


http://charls.pku.edu.cn/

Pang et al. BMC Health Services Research

37.

38.

39.

40.

41.

42.

43.

44,
45,

46.

47.

(2023) 23:722

Li D, Bai G. Analysis on mental health inequality among older adults

with different income level and its influence channel. Social Sciences of
Beijing. 2022,07:108-17.

Wang N, Ji H, Song FF, et al. Research progress on social isolation and
loneliness of widowed elderly. Chin Nurs Res. 2022;36(02):260-5.

Lubben J, Blozik E, Gillmann G, et al. Performance of an abbreviated ver-
sion of the Lubben Social Network Scale among three European commu-
nity-dwelling older adult populations. Gerontologist. 2006;46(4):503-13.
Streeter J L. 2021. Gender Differences in Widowhood in the Short-Run
and Long-Run: Financial, Emotional, and Mental Wellbeing Journal of the
Economics of Ageing. 17:100258.

Li JX, Li CH. Health difference of the elderly between the rural and urban
districts. Population Journal. 2014,36(05):37-47.

Lu S, Wang LJ. Research on the effect of urban and rural communities
environment on the mental health of the elderly. Population and Devel-
opment. 2021;27(05):36-45.

Shi ZL, Yang YZ. Are people with higher education more likely to get
depression? The effect of education on adultsdepressive symptoms. J
Beijing Normal Univ (Social Sciences). 2020;02:148-60.

Ji'Y, Sun JJ. Effects of residential style and intergenerational support on
depression among Chinese older adults. Soc Sci Ningxia. 2018;06:152-60.
Iwashyna TJ, Christakis NA. Marriage, widowhood, and health-care use.
Soc Sci Med. 2004;57(11):2137-47.

Xu, JieWu, ZhengSchimmele, Christoph M.Li, Shuzhuo. 2020. Widowhood
and depression: a longitudinal study of older persons in rural China.
Aging & mental health. 24(4a6).

Carr, Deborah. 2004. Gender, preloss marital dependence, and older
adult’s adjustment to widowhood. https://doi.org/10.1111/].0022-2445.
2004.00016.x.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1111/j.0022-2445.2004.00016.x
https://doi.org/10.1111/j.0022-2445.2004.00016.x

	The effect of widowhood on depression of caregivers
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Literature review and theoretical framework
	Literature review
	Theoretical framework

	Methods
	Samples
	Ethics
	Variables
	Outcome
	Explanatory variables
	Control variables

	Statistical strategy
	Basic regression model
	Propensity score matching
	Channel analysis


	Results
	Descriptive results
	Baseline regression results
	Robustness checks
	PSM results
	Validity identification test

	Heterogeneity analysis
	Channel analysis

	Discussion
	Widowhood significantly increased depression of caregivers
	There were group differences in caregivers’ depression after widowhood
	Widowhood decreased personal assets, but increased the probability of living with children and participating in social activities

	Limitations
	Conclusion
	Anchor 36
	Acknowledgements
	References


