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Abstract 

Background The relationship between depressive symptoms and retirement remains controversial. Thus, we aimed 
to explore the effect of retirement on individuals’ depressive symptoms in Chinese employees.

Methods In this panel data analysis, a data set from China Health and Retirement Longitudinal Study (CHARLS) in 
2011, 2013, 2015 and 2018 was adopted with a total of 1390 employees aged ≥ 45-years-old who had complete 
follow-up for the four waves. Random-effects logistic regression was used to examine the associations between retire-
ment and depressive symptoms.

Results After adjusting several socio-demographic variables, retirement still increases the risk of depressive symp-
toms in the retirees (odds ratio 1.5, 95% CI 1.14–1.97). Through subgroup analysis, we found that people who are 
male, with lower education level, married, living in rural areas, suffering from chronic diseases, and those who do not 
participate in social activities are more likely to experience depression after retirement.

Conclusions Retirement can increase the depression risk of Chinese employees. It is necessary to formulate relevant 
supporting policies to reduce the risk of depression.
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Introduction
According to the latest data from the seventh national 
census, the proportion of people aged 60 and over in 
the total population in China is 18.7 percent, which is 

5.44 percentage points higher than the 2010 level in the 
last census [1]. The increase in life expectancy and the 
decrease in fertility rates have led to a decrease in the 
labor force, which means that the “demographic bonus” 
is disappearing. With the retirement of the "baby boom-
ers" born in the 1950s and 1960s, the problem of getting 
old before getting rich in China has become increasingly 
serious. An effective response is to raise the statutory 
retirement age [2].

Depression is highly prevalent in elderly popula-
tions. Risk factors for depression in the older population 
include age-related and disease-related processes, as well 
as psychosocial adversity. Psychosocial adversity-eco-
nomic impoverishment, disability, isolation, relocation, 
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caregiving, and bereavement-contributes to physiologi-
cal changes, further increasing susceptibility to depres-
sion or triggering depression in already vulnerable elderly 
individuals [3]. Retirement is an important turning point 
in an individual’s life and thereby has potential men-
tal health consequences, as it can disrupt social support 
networks but may also terminate exposure to stressful 
working conditions [4]. In 2017, the Chinese government 
proposed a Healthy China Strategy to promote the trans-
formation of the demographic bonus to a “health bonus”, 
improve labor life, and reduce the negative impact of 
population aging on the labor structure [5]. Given that 
older individuals are more susceptible to physical and 
psychological problems [5], exploring the causal relation-
ship between retirement and health is helpful to the for-
mulation and optimization of retirement policy.

Although many researchers from different coun-
tries have explored the association between retirement 
and depression, the results are not consistent. Michael 
found that retirement may affect health through chang-
ing health-related behaviors,.such as smoking and exer-
cise [6]. Relief from the stresses and strains of work, 
increased sleep time and more frequent physical activity 
appear to be key mechanisms by which retirement affects 
health [7]. Behncke et  al. found retirement significantly 
increases the risk of being diagnosed with a chronic con-
dition, and raises the risk of a severe cardiovascular dis-
ease and cancer [8]. Peristera et al. believe that different 
people have different reactions to retirement, and the tra-
jectory of the impact of retirement on the mental health 
of the population is also heterogeneous [4]. The multi-
level model of retirement suggested that one’s behaviors 
and actions throughout the retirement process are not 
only influenced by the individual-level variables but also 
shaped by the larger context of their retirement (i.e., the 
macro- and mesolevel variables) [9]. In China, there is 
very little evidence of the relationship between retire-
ment and depression. We present the first study from 
China that uses panel survey data for the period 2011–18 
to examine retirement effect on depression.

Methods
Study design and data sources
In this panel data analysis, we used data from the four 
waves of China Health and Retirement Longitudinal 
Study (CHARLS), which collects high-quality data with 
a structured questionnaire from a nationally representa-
tive sample of Chinese residents aged 45 years and older, 
selected using multistage stratified probability-propor-
tionate-to-size sampling. The data included individual 
weighting variables to ensure that the survey sample 
was nationally representative. The baseline survey was 
conducted between June 2011 and March 2012, which 

included 17,708 individual respondents from 450 villages 
within 28 provinces. All participants were assessed by 
one-to-one interviews. Participants were followed up in 
2013, 2015 and 2018. A detailed description of the objec-
tives and methods of CHARLS has been reported else-
where [10]. CHARLS was approved by the Biomedical 
Ethics Review Committee of Peking University, Beijing, 
China (IRB00001052–11,015). All participants provided 
written informed consent.

For this study, we included cases that were not lost 
in the four follow-ups and had no missing values in the 
independent or dependent variables. Participants’ work 
status was determined by a series of questions asked by 
CHARLS, including agricultural employed, agricultural 
self-employed, non-agricultural employed, non-agri-
cultural self-employed, nonagricultural unpaid family 
business, unemployed, retired, and never worked. In the 
end, a total of 1390 participants over the age of 45 who 
were not retired at the time of the baseline survey and 
whose working status were employed (non-agricultural 
employed or agricultural employed) were included in the 
study (Fig.  1). CHARLS asks each respondent at series 
of questions to determine their work status. At wave 2 
to 4, a respondent was labeled as retired if he or she was 
not currently engaged in agricultural or non-agricultural 
work but has worked for at least three months during 
their lifetime and has not searched for a job during the 
past month at the time of interview.

Assessment of depressive symptoms
In this study, a ten-item Center for Epidemiologic Stud-
ies Depression (CES-D) scale, which has been validated 
among Chinese older adults was used to measure depres-
sive symptoms [11]. Participants were asked to rate how 
often they experienced depressive symptoms in the past 
week from 0 (rarely or none of the time [< 1 day]) to three 
(most or all of the time [5–7 days]) [12]. The total score 
ranged from 0 to 30, and a lower score suggests lower 
level of depressive symptoms. Based on previous studies, 
a cut-off point of 12 is valid in identifying clinically sig-
nificant depression [13]. Participants who got more than 
12 points were considered to have depression symptoms.

Assessment of covariates
Some potential confounders were considered in 
the analysis, which included age (1 = 45–49  years; 
2 = 50–54 years; 3 = 55–59 years; 4 = 60–64 years; 5 = 65 
plus), gender (1 = male; 2 = female), marital status 
(1 = married; 2 = unmarried and others), education level 
(1 = primary school and below; 2 = secondary school 
and above), residence (1 = rural; 2 = urban), employment 
type (1 = agricultural employed; 2 = non-agricultural 
employed), chronic disease (1 = yes; 0 = no). In addition, 
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four socioeconomic level groups on the basis of quartiles 
of per-capita household consumption expenditure were 
defined, in which Q1 represents the lowest and Q4 rep-
resents the highest. Participates in social activities was 
assessed by self-reported participation in social activi-
ties a month before the interview, which was assigned 0 
if the respondent did not participate in any of the social 
activities and assigned 1 if the respondent participated 
in at least one of the following social activities: inter-
acted with friends; played Ma-jong, played chess, played 
cards, or went to community club; went to a sport, social, 
or other kind of club; took part in a community-related 
organization; done voluntary or charity work; attended 
an educational or training course. The variable contact 
with children was assigned 1 if the participants weekly 
contact with children in person or by phone, text mes-
sage or email, and 0 otherwise.

Statistical analysis
A panel data approach of random-effects logistic regres-
sion was used to examine the associations between 
retirement and depressive symptoms. The models were 
adjusted for age, gender, education level, marital status, 

residence and socioeconomic status, chronic disease, 
participation in social activities and contact with chil-
dren. Sub group analysis were further performed to 
assess the differential effect in population groups. It was 
stratified by the same covariates above and the same 
regression analyses was used but with the stratification 
variable removed. For the logistic regression analyses, we 
report associations as odds ratios (ORs) with 95% CIs.

All descriptive analyses were weighted to account for 
the complex, multistage design of the study, and non-
response in the CHARLS data. The regression analyses 
in our study were unweighted because previous studies 
using CHARLS data suggested that results from regres-
sion analyses with and without weighting are similar [12, 
14]. The p values of less than 0·05 was considered to be 
significant.

Results
Overall 1390 CHARLS cases (5560 records) over 45 years 
old who were employed in 2011 were include in this 
study. Eligible participants’ socio-demographic and 
socioeconomic characteristics are shown in Table  1. 
The median age of participants in 2011 was 53  years 

Fig. 1 Flow chart of the participants
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(IQR 48 ~ 58). 896 (64.46%) participants were male and 
494 (35.54%) were female. 1251 (90%) participants were 
married, and 701 (50.43%) had secondary education and 
above. 796 (57.27%) were residing in rural areas, and 814 
(58.56) reported have chronic disease. 693 (49.86%) par-
ticipants reported that they participated in social activi-
ties in the past month at interview. Most participants 
(91.94%) had weekly contact with their children in person 
or by phone, text message, mail or email. There were 246 
(17.7%) participants reporting CES-D scores of at least 12 

in 2011, and the rate was increased to 23.81 percent in 
2018 (Table S1).

Table  2 present the results of random-effect logistic 
regression model evaluating the association between 
depressive symptoms risk and retirement. In all three 
models, participants who had retired were more likely 
to report depressive symptoms than those who were 
still working. In Model 1, people over 60  years of age 
have a higher risk of depression than the younger 
group. However, when chronic disease was added to 

Table 1 Scio-demographic characteristics of study participants, in 2011

Characteristics Unweighted results Weighted results

N % of all 95%CI % of all 95%CI

All participants 1390 — — — — — —

Age (years)

 45to49 479 34.46 31.96 37.03 36.91 36.9 36.92

 50to54 320 23.02 20.83 25.33 24.48 24.47 24.49

 55to59 346 24.89 22.64 27.25 22.88 22.87 22.89

 60to64 166 11.94 10.28 13.76 10.63 10.62 10.64

 65plus 79 5.68 4.53 7.03 5.1 5.09 5.1

Gender

 Male 896 64.46 61.88 66.98 60.55 60.54 60.57

 Female 494 35.54 33.02 38.12 39.45 39.43 39.46

Education level

 Primary school and below 689 49.57 46.91 52.23 46.94 46.93 46.96

 Secondary school and above 701 50.43 47.77 53.09 53.06 53.04 53.07

Marital status

 Married 1251 90 88.3 91.53 90.23 90.23 90.24

 Unmarried and others 139 10 8.47 11.7 9.77 9.76 9.77

Residence

 Rural 796 57.27 54.62 59.89 49.41 49.4 49.42

 Urban 594 42.73 40.11 45.38 50.59 50.58 50.6

Socioeconomic status

 Q1 348 25.04 22.78 27.4 21.45 21.44 21.46

 Q2 347 24.96 22.71 27.33 22.79 22.78 22.8

 Q3 349 25.11 22.85 27.47 26.2 26.19 26.22

 Q4 346 24.89 22.64 27.25 29.56 29.55 29.57

Employment type

 Agricultural 285 20.5 18.41 22.72 17.92 17.91 17.93

 Non-agricultural 1105 79.5 77.28 81.59 82.08 82.07 82.09

Chronic disease

 Yes 814 58.56 55.92 61.17 57.26 57.25 57.28

 No 576 41.44 38.83 44.08 42.74 42.72 42.75

Participant in social activities

 Yes 693 49.86 47.19 52.52 51.01 51 51.02

 No 697 50.14 47.48 52.81 48.99 48.98 49

Weekly Contact with Children

 Yes 1278 91.94 90.39 93.32 92.82 92.81 92.83

 No 112 8.06 6.68 9.61 7.18 7.17 7.19
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the control variables (model 2 and 3), the effect of age 
became insignificant. Men and those with higher edu-
cation level reported a lower risk of depression than 
women and people with lower education level. People 
whose marital status is unmarried and others are more 
likely to experience depression. The results above are 
consistent across all three models. The socioeconomic 
level is negatively correlated with the risk of depression. 

Compared with people employed in agricultural jobs, a 
lower risk of depression was found in people employed 
in non-agricultural jobs, and this result was consistent 
across the three models. People with chronic diseases 
were at higher risk of depressive symptoms than those 
without chronic diseases, and the OR values in model 
2 and model 3 were 2.44 (95%CI 1.89–3.15) and 2.45 
(95%CI 1.91–3.18), respectively. The result of model 

Table 2 Longitudinal analysis of determinants of depressive symptoms among employed people aged 45 years and older in China, 
2011–18

Model:1 Adjusted age, gender, education level, marital status, residence and socioeconomic status; Model 2: Model 1 plus adjustment for chronic disease; Model 3: 
Model 2 plus adjustment for participation in social activities and contact with children
* :P < 0.05; **: P < 0.01; ***:P < 0.001

Variables Adjusted odds ratio (95% CI)

Model 1 Model 2 Model 3

Retired No 1.00 (ref ) 1.00 (ref ) 1.00 (ref )

Yes 1.62 (1.23, 2.14)
***

1.52 (1.15, 1.99)
**

1.5 (1.14, 1.97)
**

Age (years) 45to49 1.00 (ref ) 1.00 (ref ) 1.00 (ref )

50to54 1.32 (0.98, 1.77) 1.2 (0.89, 1.61) 1.22 (0.91, 1.64)

55to59 1.35 (0.97, 1.89) 1.16 (0.83, 1.63) 1.18 (0.85, 1.66)

60to64 1.62 (1.11, 2.35)
*

1.32 (0.91, 1.91) 1.32 (0.91, 1.91)

65plus 1.68 (1.09, 2.59)
*

1.32 (0.86, 2.04) 1.33 (0.86, 2.04)

Gender Female 1.00 (ref ) 1.00 (ref ) 1.00 (ref )

Male 0.44 (0.33, 0.59)
***

0.44 (0.33, 0.59)
***

0.45 (0.34, 0.59)
***

Education level Primary school and below 1.00 (ref ) 1.00 (ref ) 1.00 (ref )

Secondary school and above 0.55 (0.41, 0.74)
***

0.57 (0.43, 0.75)
***

0.58 (0.44, 0.77)
***

Marital status Married 1.00 (ref ) 1.00 (ref ) 1.00 (ref )

Unmarried and others 1.73 (1.27, 2.35)
***

1.79 (1.32, 2.43)
***

1.74 (1.28, 2.35)
***

Residence Urban 1.00 (ref ) 1.00 (ref ) 1.00 (ref )

Rural 1.33 (0.99, 1.78) 1.36 (1.02, 1.81)
*

1.27 (0.96, 1.69)

Socioeconomic status Q1 (lowest) 1.00 (ref ) 1.00 (ref ) 1.00 (ref )

Q2 0.79 (0.55, 1.14) 0.81 (0.57, 1.16) 0.79 (0.56, 1.13)

Q3 0.77 (0.53, 1.13) 0.74 (0.51, 1.07) 0.76 (0.52, 1.09)

Q4 (highest) 0.67 (0.46, 0.99)
*

0.64 (0.44, 0.93)
*

0.66 (0.45, 0.96)
*

Employment type Agricultural 1.00 (ref ) 1.00 (ref ) 1.00 (ref )

Non-agricultural 0.51 (0.37, 0.71)
***

0.52 (0.38, 0.72)
***

0.5 (0.37, 0.69)
***

Chronic disease No 1.00 (ref ) 1.00 (ref )

Yes 2.44 (1.89, 3.15)
***

2.46 (1.91, 3.18)
***

Participant in social activities No 1.00 (ref )

Yes 0.76 (0.62, 0.92)
**

Weekly Contact with Children No 1.00 (ref )

Yes 0.78 (0.57, 1.07)
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3 also suggests that there is a negative correlation 
between participation in social activities and depres-
sion (adjusted OR 0.77, 95%CI 10.63–0.94).

Figure 2 shows the trend of the CES-D score of peo-
ple in different retirement age groups in the years 
before and after retirement. The depression score 
during retirement increases to different levels in dif-
ferent groups, that the older at retirement period, the 
greater the increase. Figure  3 shows the relationship 
between retirement and depression in subgroups strati-
fied by different age, gender, marital status, education 
level, place of residence, socioeconomic level, type of 
employment, whether to participate in social activi-
ties, and whether to contact their children weekly. The 
older subgroup had a higher risk of depression after 
retirement than the younger subgroup. The effects of 
retirement on depression was significant for males, 
individuals who married and with lower education level 
and living in rural areas. Compared with people with-
out chronic diseases, people with chronic diseases were 
more susceptible to the impact of retirement. When 
stratified by employment type, increasing depression 
risk was found for non-agricultural employees. Retirees 
who did not participate in social activities were more 
likely suffer from depression. The relationship between 
retirement and depression is not significant among 
people with different socioeconomic levels. Figure S1 
shows the pathway diagram of the influence of retire-
ment and related covariates on depression.

Figure S2 shows the moderating effect of individual 
socioeconomic level, chronic disease status, and contact 
with children on the effect of retirement on depression. 
As can be seen from the figure, the prevalence of depres-
sion is significantly higher among retired people with low 
socioeconomic level, chronic diseases and less contact 
with their children.

Discussion
In this study, we used national representative panel 
data to analyze the relationship between retirement 
and depressive symptoms in employees. We found that 
among employees, the prevalence of depression is about 
20 percent. And the results showed that retirement 
would increase the risk of depression for the employ-
ees, the effect of which still exist after controlling for 
socio-demographic and socio-economic variables. For 
different subgroups stratified by socio-demographic fac-
tors, chronic diseases, and social activities, the effects 
of retirement on depression vary. The risk of depression 
increased among female, unmarried, living in rural areas, 
with lower education level, with lower socioeconomic 
status, not participants in social activities and with at 
least one chronic disease.

The prevalence of depression in this study is lower than 
other studies in China [12, 15, 16]. This may be due to 
the fact that in order to explore the effect of retirement 
on depression, the target person in this study excluded 
self-employed and non-working population. Regarding 

Fig. 2 The CES-D score of employees in the years before and after retirement in different retirement age groups
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the psychological impact of retirement, the results vary 
in different countries and regions. Our research results 
were consistent with the results of Shiba et al., who found 
that both male and female retirements in Japan led to 
an increase in depression [17]. Park’s work showed that 
retirement increased the risk of depression after ana-
lyzing the 6-year follow-up data of 6,706 Koreans [18]. 
The result is similar to that of Noh et al., that retirement 
could worsen depressive symptoms. Bonilla-Tinoco 

suggested that the relationship between retirement and 
depression depends on the role of the social environment 
[19]. Olesen et  al. analyzed the data of Danish workers 
and found that the prevalence of hospital treatment for 
depression showed an upward trend before and during 
retirement [2].

However, some researchers have reached diametrically 
opposite conclusions. Matta et  al. analyzed the employ-
ees of the French national gas and electricity company 

Fig. 3 Adjusted odds ratios and 95% CI of retirement for depression in subgroups stratified by socio-demographic factors, employment type, 
chronic diseases and social activities. Effects are estimated for retirement on depression risk compared with unretired in each subgroup
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and found that there was a main effect of retirement with 
a sharp decrease of depressive symptoms [20]. In the 
analysis of British civil servants, Fleischmann also found 
that retirement is beneficial to mental health: within 
three years after retirement, mental health has improved 
significantly and maintained for a long time [21]. Cour-
solle et  al. conducted a follow-up study on American 
high school graduates and found that retirement may 
come more as a relief than as a stressor for individu-
als previously experiencing high levels of work demands 
interfering with family life. The findings of Belloni, et al. 
showed that retirement has a positive effect on men’s 
mental health, especially in areas severely affected by 
the economic crisis [22]. There are few Chinese studies 
on the relationship between retirement and depression. 
Zang et  al. used CHALS database analysis to find that 
retirement is a protective factor for depression, but their 
research only includes people who are married and live in 
urban areas without chronic diseases [23].

Through subgroup analysis, we found that among 
people with different socio-demographic and socioeco-
nomic levels, the effect of retirement on depression var-
ies from person to person. The older the age, the greater 
the increase in depression caused by retirement. This 
may also be related to the health status of retirees. In our 
regression model, when chronic diseases are controlled, 
the effect of age on depression is no longer statistically 
significant. Among people with chronic diseases, retire-
ment has a stronger effect on depression. Health status 
is not only directly related to depression, but in the tran-
sitional phase of retirement, older people or those with 
chronic diseases are more stressed. Moreover, Wang 
et  al. found that retirees who were younger or had bet-
ter health were more likely to engage in bridge employ-
ment than in full retirement [24]. For gender, we found 
that men seem to be more susceptible to the impact of 
retirement than women, which is similar to the results 
of related studies, that the relationship between retire-
ment status and CES-D10 score gain was significantly in 
males but females [25]. This may be due to the traditional 
concept of “men outside the home, women inside” in the 
Chinese family. After retirement, men no longer work, 
and their social activities at work have been drastically 
reduced, so that they do not adapt to the changes in daily 
household chores and social networks in the family. On 
the contrary, women have always been responsible for 
daily household chores, grocery shopping, shopping, etc., 
and it is easier to adapt to the lifestyle after retirement 
[26].

People with lower education levels have significantly 
increased depression after retirement, which was con-
sistent with the results of Assil et  al. [27] and Wang 
et  al. [9], that lower education levels were more likely 

to be depressed, and highly educated people typically 
have more capacity and options in maintaining their life 
patterns because of their professional knowledge and/
or skills. People who are unmarried or who live in rural 
areas are more likely to experience depression after 
retirement. Mechakra found that people without a part-
ner tended to consult for depression more frequently 
than people with a cohabiting partner [28]. Compared 
with rural areas, urban areas have higher pension cover-
age and more social activities, which are all factors that 
improve mental health [23].

Our results showed that even if a higher socioeconomic 
level was a protective factor for depression, retirement 
still led to a certain increase in the risk of depression 
among people with different socioeconomic levels; Simi-
larly, although non-agricultural work was a protective 
factor for depression, when non-agricultural workers 
retire, there was a statistically significant increase in the 
risk of depression. This may be because non-agricultural 
jobs are relatively more stable than agricultural jobs, with 
regular working hours and higher incomes. After retire-
ment, the protective factors of work will be removed, and 
individuals will face a larger gap [2].

Participation in social activities is a protective factor 
for depression. We found that retirees who did not par-
ticipate in social activities had a higher risk of depression. 
Participating in substitute activities may provide similar 
benefits to work, and is more relevant to psychological 
well-being during the retirement phase of life [29].

Socioeconomic status, chronic disease, and con-
tact with children moderated the effect of retirement 
on depression. The sharp drop in income after retire-
ment reduces the ability of retirees to deal with various 
problems in life, especially health problems. Older peo-
ple often accompanied by chronic diseases and need 
to obtain more medical resources. However, when the 
income level drops, the management of chronic diseases 
will be affected [14]. In addition, the change of roles from 
a relatively busy and regular lifestyle to a relatively inac-
tive one might be a trigger for some retirees to develop 
mental health problems [30]. In recent years, young peo-
ple live under great pressure and often ignore the contact 
with the old. Retirement might lead to social isolation, 
increasing the risk of depression [30].

Although it is imperative to raise retirement age in 
order to cope with the social problem of an aging popu-
lation, appropriate protective measures must be taken to 
reduce the risk of depression in older people [31]. First, 
taking into account the moderating effect of the socio-
economic situation, the policy of raising retirement age 
should be implemented in conjunction with the pension 
insurance system to protect the financial resources of 
retirees [31]. Second, older people need to be encouraged 
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to participate in social activities, not only because these 
activities contain health-promoting components, but are 
congruent with societal expectations about the behav-
iors of retired people [29]. The government or employers 
can integrate information about the activities into their 
retirement plans and strengthen publicity at the same 
time [29, 32]. From an individual point of view, older 
people should be encouraged to participate more in fam-
ily life before retirement, in order to promote adaptation 
to role changes and reduce the negative impact of retire-
ment [26].The whole society should carry forward the 
traditional virtues of the Chinese nation and encourage 
young children to accompany the elderly more often. In 
addition, based on the fact that retirees’ health status is 
closely related to depression, continuing to improve the 
implementation and effect of the combination of medical 
and health care is needed.

Our research had some limitations. First, it was an 
observational study, and causal inference cannot be 
made. Besides, although many confounding factors are 
controlled, there are still many residual confounding that 
cannot be fully controlled. Second, the variables used 
in the study were self-evaluated by participants (such 
as retirement status), which may result in some biases. 
Third, due to the limited sample size, the interaction 
between retirement and other socio-demographic vari-
ables still needs to be further explored in the future.

Conclusions
In summary, this study found that retirement will 
increase the risk of depression among employees. People 
who are male, with lower education level, married, living 
in rural areas, suffering from chronic diseases, and those 
who do not participate in social activities are more likely 
to experience depression after retirement. Under the 
implementation of the delayed retirement policy, there 
should be corresponding auxiliary measures to improve 
the mental health of older people.
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