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Abstract

Background: With the accelerated ageing of the population in China, the health problems of elderly people have
attracted much attention. Although religious belief has been shown to be a key way to improve the health of
elderly people in various studies, little is known about the causal relationship between these variables in China. This
paper explores the effect of religious belief on the health of elderly people in China, which will provide an
important reference for China to achieve healthy ageing.

Methods: Balanced panel data collected between 2012 and 2016 from the China Family Panel Studies (CFPS) were
used. Health was assessed using self-rated health, and religious belief was measured by whether the respondents
believed in a religion. The DID+PSM method was employed to solve the endogeneity problem caused by self-
selection and omitted variables. In addition, the CESD score (replacing self-rated health) and different matching
methods (the method of PSM after DID method) were used to perform the robustness test.

Results: The results show that religious belief has no significant effect on the health of elderly people. With the
application of different matching methods (one-to-one matching, K-nearest neighbour matching, radius matching
and kernel matching) and replacing the health indicator (the CESD score) with the above matching methods, the
results are still robust.

Conclusion: In China, religious belief plays a limited role in promoting “healthy ageing”, and it is difficult to
improve the health of elderly people only via religious belief. Therefore, except for focusing on the guidance
of religion with regard to healthy lifestyles, multiple measures need to be taken to improve the health of
elderly people.
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Background
The health of elderly people has become a worldwide
issue in the context of ageing. At present, the ageing of
China’s population has become more serious; specific-
ally, the number of people aged 65 and above in China
increased from 90 million in 2001 to 158 million in
2017.1 With increasing age, the physical function of eld-
erly people gradually declines, and their morbidity is

much higher than that of younger people. As a result,
ageing will have a greater impact on the costs of
health care and medical insurance, which will bring a
heavy financial burden to society as a whole. Against
this background, guaranteeing and maintaining the
health of elderly people is essential for China to cope
with ageing. At the same time, there exists evidence
showing that religious belief is related to health, and
it is worth analysing the health of elderly people from
the perspective of religious belief.
In recent years, religious fervour has increased in

China, and the proportion of people with religious be-
liefs has risen rapidly. By 2018, the number of people
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with religious beliefs in China reached approximately
200 million, accounting for nearly 12.8% of the total
population.2 Religion originates from the fear of death,
and death is closely related to people’s health. Therefore,
the relationship between religious belief and health needs
to be further explored, as understanding this relationship
may lead to an effective way to promote healthy ageing.
A large number of studies have focused on the relation-

ship between religious belief and health [8, 16]. Theoretic-
ally, the relationship between these variables is ambiguous.
On the one hand, religious belief can improve health, as
some religious dogmas promote healthy lifestyles and be-
haviours; for example, Mormonism strictly prohibits smok-
ing and drinking [14]. On the other hand, some religious
dogmas may be harmful to health, as they are in conflict
with medicine. For example, patients with religious beliefs
may think that their lifespan is determined by a god and
thus refuse medical treatment. Moreover, many patho-
logical declines are unacceptable to religious believers [32,
33]. Blanchard et al. [2] found that Catholics and main-
stream Protestants have lower death rates because their
faiths encourage investment in public goods. The situation
is different in Conservative Protestants, as the otherworldly
orientation of their faith decreased people’s willingness to
invest in public health. Thus, different religions and
dogmas will have different effects on health.
The results of empirical studies on the relationship be-

tween religious belief and health are also mixed. Some
studies have found that religious belief has a significant
positive effect on health [4, 5, 10, 14, 21, 30]. In contrast,
others have found that the effect of religious belief on
health is significantly negative [2, 3, 12, 33]. Thus, there are
multiple complex mechanisms underlying the influence of
religious belief on health. Existing studies have suggested
several factors. The first is behaviour, in which religious be-
lief influences health by changing people’s health-related
behaviours [12, 15, 18, 26, 28]. Second, social support and
religious belief can improve the health of believers by in-
creasing social participation and broadening social net-
works [4, 15, 17, 25, 30]. The third factor is healthcare
utilization because some religious dogmas can influence
believers’ attitudes towards healthcare utilization [1, 2, 12].
The fourth is the psychological factor. Religious belief can
regulate emotion and relieve stress by cultivating people’s
faith and advocating forgiveness [4, 14, 17, 30, 34]. The
final factor is mysterious power, which means that the ef-
fect of religion on health is a mysterious power rather than
a secular mediating factor [7]; however, this factor is diffi-
cult to measure and analyse.
Previous studies have examined the potential under-

lying mechanism between religious belief and health,

and they have also provided important references for
analysing the effect of religious belief on the health of eld-
erly people in China. However, these studies also have cer-
tain shortcomings. First, most studies focus on Western
countries, while studies on East Asian countries (such as
China) are rare. Second, the data used in most of these pa-
pers are cross-sectional data, which makes it difficult to
identify the causal relationship between religious belief
and health [37]. One challenge in identifying the causal re-
lationship between these variables is that religious belief is
endogenous to health. In other words, health status will
affect people’s decision regarding whether to be a believer
and whether to participate in religious activities [1]. Third,
unobservable missing variables may affect religious belief
and health at the same time, which may lead to the bias of
estimation results.
China is greatly influenced by traditional Buddhism,

Taoism, and Confucianism, and the impact of religion
on health in China may also be different from that in
Western countries. Therefore, the conclusions about
Western countries may not apply to China due to cul-
tural differences. Moreover, most of the previous litera-
ture failed to recognize the causality between these
variables because of endogeneity problems. Although
Jiang et al. [14] tried to explore the effect of religious be-
lief on elderly health in China by using panel data, the
data they used are from 2002 to 2005 [15]. Therefore,
these data are too old to reflect the current reality of
China. Additionally, the proportion of believers in China
is much lower than that in Western countries, which
may also influence the estimation results. Therefore,
against the background of ageing in China, exploring the
causal relationship between religious belief and the
health of elderly people not only fills a gap in the exist-
ing research but also provides practical information for
improving the role of religion in healthy ageing.
The objective of this paper is to estimate the effect of

religious belief on the health of elderly people in China
by using panel data collected between 2012 and 2016
from the China Family Panel Studies (CFPS). To address
endogeneity problems, the combination of difference-in-
difference (DID) and propensity score matching (PSM)
is used to eliminate the effect of time-invariant and un-
observable factors and self-selection3 on the estimation
results. To solve the reverse causality between religious
belief and the health of elderly people, we also control
for the respondents’ baseline health status (the health
status of respondents in 2012) in the model. According
to the experiences of existing studies and the potential
influence mechanism of religious belief on health, we
propose the following research hypothesis:

2The data are from the “White Book on China’s Policy and Practice of
Guaranteeing Freedom of Religion”.

3This ensures that the treatment and control groups are consistent in
factors other than religious belief.
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Religious belief has a significant positive effect on the
health of elderly people, as the dogmas of five major religions
(Buddhism, Taoism, Islam, Protestantism, Catholicism) in
China may promote healthy lifestyles and provide comfort
and a social support network for believers.
This paper proceeds as follows. Section 2 describes the

data and empirical model. Section 3 presents the empir-
ical results. Section 4 includes the discussion, conclu-
sions and policy suggestions.

Method
Data
This paper uses data collected between 2012 and 2016
from the China Family Panel Studies (CFPS). The CFPS
is a nationally representative longitudinal tracking survey
conducted by the Institute of Social Science Survey
(ISSS) of Peking University. The subsample frame of the
CFPS was obtained via a three-stage (districts/counties -
villages/communities - households) probability of ran-
dom sampling, and the samples covered 621 villages/
communities from 25 of China’s 30 provinces. The data
were collected through computer-assisted personal in-
terviews (CAPI). The baseline survey of the CFPS started
in 2010, and the fourth follow-up was completed in
2016. The questionnaire assesses detailed information
on the health, religious belief, socioeconomic character-
istics and other factors of communities, households and
individuals.
Although the CFPS started in 2010, certain indicators

used in 2010 changed in 2012 and in later surveys.
Therefore, we take the data in 2012 as the baseline to
keep the indicators consistent. As the data used in this
paper are balanced panel data collected between 2012
and 2016; the samples that were lost or newly added
during this period were deleted. In this paper, people
with no religious belief in 2012 but with religious belief
in 2016 are treated as the treatment group. People with-
out religious belief throughout the study period are
treated as the control group. Additionally, respondents
under 60 were also excluded because the aim of this
paper is to study the health of elderly people. In this
process, the sample size changed as follows: the number
of respondents in the balanced panel data between 2012
and 2016 was 27,209, and after excluding the respon-
dents under 60 years old, 10,918 were left. Then, after
excluding the respondents with missing variables, the
final analytical sample was 8044.

The definition of the variables
Dependent variable
The dependent variable is the health status of the re-
spondents, and it is mainly measured by self-rated
health. Self-rated health has proven to be an effective
and reliable indicator that measures individuals’

cognitive ability, morbidity and mortality and compre-
hensively reflects their physical and mental health sta-
tus [19, 27]. The CFPS questionnaire asked the
respondents to rate their health status. The score
ranges from 1 to 5, and the higher the score is, the
worse the self-rated health status. The difference in
self-rated health between 2012 and 2016 shows the
change in health, and it was used for the first step of
the difference-in-difference (DID) technique. When the
change in health is negative, it means that health has
improved. In contrast, a positive change indicates that
health has deteriorated.
However, there exists a problem in that the same value

of health change may have different meanings. For ex-
ample, when the value is − 1, it may mean that the
health of an individual changed from very healthy to
relatively healthy or from healthy to fair. Although the
value is the same, the change in health is different.
Against this backdrop, in accordance with the practice
of Sun and Wang [30], we redefined the change in
health to perform a robustness test [31]. Specifically,
when health is improved, the change is recoded as − 1;
when health is deteriorated, the change is recoded as 1;
and 0 means no change in health.
In addition, depression symptoms (the mental health of

elderly people) were also used to perform the robustness
test. Depression symptoms were measured by the Center
for Epidemiologic Studies Depression (CESD) scale. The
CESD scale has proven to be reliable and effective in
measuring mental health, as the design of the scale has in-
ternal consistency and sufficient repeatability [22]. The
total score of the CESD scale ranges from 0 to 60. The
higher the score is, the more severe the depressive symp-
toms. In this paper, a score of 21 points was used as the
cutoff for depressive symptoms [28].4 Individuals are con-
sidered to have depression symptoms if their CESD score
is 21 and above. The difference in depression symptoms
(CESD_d) was defined as follows: if the respondents
scored 21 or above in 2012 and lower than 21 in 2016, it
was considered that the depression symptoms had been
improved (recoded as − 1); if the respondents scored lower
than 21 in 2012 and 21 or above in 2016, it was consid-
ered that the depression symptoms had been worsened
(recoded as 1); if the score was lower than 21 or 21 or
above in both 2012 and 2016, depression symptoms were
considered unchanged (recoded as 0).

Independent variable
Religious belief is the independent variable in this paper.
However, there is currently no consensus on the

4Shean and Baldwin [28] have proven that self-rated depression at a
cutoff score of 21 can identify depressed individuals with sensitivity
and specificity rates of 73 and 96.1%, respectively.
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measurement of religious belief in academia. For ex-
ample, in the previous literature, religious belief was
measured by an individual’s attitude towards religion,
whether an individual belongs to a religion or the fre-
quency of participation in religious activities [14, 26, 34].
Some studies also measure religious belief by assessing
how much individuals volunteer in churches, read reli-
gious books and watch religious television programmes
[6, 20]. Considering the lower proportion of believers in
China and the availability of data, we measure religious
belief based on whether the respondent believes in a reli-
gion. The CFPS used in 2012 asked the respondents
what religion they belonged to. The answers included
seven options: “Buddhism”, “Taoism”, “Islam”, “Protest-
antism”, “Catholicism”, “no religion” and “other”. We
treat the individuals who belong to one of these religions
as believers (coded as 1) and those who answered “no re-
ligion” or “other” as non-believers (coded as 0).

Control variables
The health of elderly people is also influenced by a series
of individual demographics, household characteristics
and socioeconomic factors [11, 14]. In this paper, we
controlled for the following variables: age, sex, marital
status, ethnicity, baseline health, family size, household
registration, educational level, average household in-
come, medical insurance, drinking water, time to the
nearest clinic and region. Additionally, evidence suggests
that religious belief is also affected by individual demo-
graphic characteristics, health status and socioeconomic
factors [13, 35, 36]. Therefore, the above variables are
also covariates that influence decision-making related to
religious belief. The specific definitions of the variables
are shown in Table 1.

Descriptive statistics and model
We first performed a descriptive statistical analysis of
the variables in this paper. For dependent and independ-
ent variables, we reported the proportion of religious be-
lievers and non-believers and their median self-rated
health scores, respectively. With respect to control vari-
ables, we reported the mean for continuous variables
and the percentages for categorical variables. The max-
imum and minimum values of all control variables are
also presented.
The model used in this paper is a combination of the

difference-in-difference (DID) technique and propensity
score matching (PSM). Because believing in religion is a
self-selection behaviour rather than a random distribu-
tion, this may lead to biased estimates. In addition, there
also exist certain unobservable factors that will affect the
results. Against this backdrop, it is difficult to identify
the causal relationship between the health of elderly
people and religious belief. PSM can solve the problem

of self-selection by matching the control to the treat-
ment based on a series of observable variables. However,
the average treatment effect on the treated (ATT) is also
biased because it cannot identify the effect of unobserv-
able factors on health. DID can overcome the limitation
of PSM by eliminating the influence of time-invariant
and time-variant synchronistic unobservable factors on

Table 1 The description of variables

Variables Description

Dependent variables

SRH Self-rated health, very healthy = 1/ relatively
healthy = 2/ healthy = 3/ fair = 4/ unhealthy = 5

CESD It includes 20 kinds of feelings and behaviors,
every kind of feelings and behaviors have been
divided into 0 (barely) to 3 (always) point

Independent variables

Religious belief Buddhism/Taoism/Protestant/Catholicism/
Islam = 1; Otherwise = 0

Control variables

Age The age of the respondent

Gender Female = 0; Male = 1

Marital status Married or cohabitation = 1; Single, divorced or
widowed = 0

Ethnicity Han ethnicity = 1; Ethnic minorities = 0

Baseline health The self-rated health of respondents in 2012

Family size The number of family members

Household
registration

Urban = 1; Rural = 0

Educational level

Illiterate Illiterate = 1, others = 0

Primary school Primary school = 1, others = 0

Junior middle
school

Junior middle school = 1, others = 0

Senior middle
school

Senior middle school = 1, others = 0

College and above College and above = 1, others = 0

The average
household income

The log of per capita net income of the
household

Medical insurance One of free medical insurance, urban employee
basic medical insurance, urban resident basic
medical insurance, supplementary medical
insurance or new cooperative medical
scheme = 1; Otherwise = 0

Water The source of drinking water is from tap
water/mineral water/purified water/filtered
water = 1; otherwise = 0

Time The time of the fastest way to the nearest
medical point (Unit, minute)

Region

Eastern Eastern = 1, others = 0

Central Central = 1, others = 0

Western Western = 1, others = 0
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the results. PSM can also ensure that DID meets the
common trend assumption to a certain extent. There-
fore, DID+PSM can solve the endogeneity problems
caused by self-selection and unobservable factors.
Specifically, 1) we subtract the health score in 2012

from the health score in 2016 in the treatment and con-
trol groups; then, 2) we use the difference between the
health of the two periods as the dependent variable and
estimate the average treatment effect on the treated indi-
viduals based on a series of matched variables in the
base period. The model is as follows:

ATTDID−PSM ¼ E YT
1i−Y

T
0ijP X0ið Þ;Di ¼ 1

� �
−E YC

1i−Y
C
0ijP X0ið Þ;Di ¼ 0

� �

where D represents the dummy variable of religious belief
(believer = 1, non-believer = 0). T indicates the treatment
group. C indicates the control group. Y1i is the health sta-
tus of individual i in 2016, and Y0i is the health status of
individual i in 2012. P is the probability of individuals
entering the treatment group or the control group. One-
to-one matching, K-nearest neighbour matching, radius
matching and kernel matching were used to match the
treatment and control groups. In this model, health is the
amount of health change between 2012 and 2016 rather
than the health status at a certain point in time [9]. The
details about DID and PSM can be found in the appendix.
Additionally, individuals’ health status may affect their

decision-making on religious belief. To solve the endo-
geneity problem caused by reverse causality, we also
controlled for the individuals’ health status at baseline.

Results
Statistical analysis
Table 2 presents the distribution of self-rated health in the
treatment and control groups. From Table 2, we can see
that the believers account for 8.70% of the samples. From
2012 to 2016, the median self-rated health of the treat-
ment and control groups was 4, which indicates that there
is no obvious difference in the health of elderly people be-
tween the two groups. However, this is only a statistical
description, and further empirical tests are needed.
Table 3 reports the statistical results of the control

variables. The average age of the respondents is approxi-
mately 66, indicating that most of the respondents are

younger elderly people. Consistent with the characteris-
tics of younger elderly people, 83.4% of them have
spouses or cohabitate. More than half of the sample are
males, and 94.6% are of Han ethnicity. The mean base-
line health score is 3.708, and the average family size is
3.851. Approximately 44.5% of the respondents live in
urban areas. Their educational level is generally low, and
the proportion of illiterate individuals is approximately
53.3%. The average logarithm value of household per
capita income is 8.738. Approximately 90% of the re-
spondents are covered by medical insurance, and the
average minutes to the nearest medial institution is
12.875. A total of 64.5% of the respondents drink tap
water. With respect to region, nearly half of the respon-
dents live in eastern China (45.5%), followed by central
China (28.9%), with the fewest respondents living in
western China (25.6%).

Propensity score estimation
The first step of PSM is to estimate the propensity score.
The propensity score denotes the conditional probability
of respondents entering the treatment group given
multidimensional feature variables [23]. In this paper,
the decision on religious belief is considered to be af-
fected not only by individual characteristics but also by
family-related and socioeconomic factors. Thus, we con-
struct a logit model to estimate the propensity score of
an individual’s religious belief with as many covariates as
possible. The equation is as follows.

logit treated ¼ 1ð Þ ¼ β0 þ β1X þ ε

In this equation, “treated” is a dummy variable that rep-
resents whether an individual had religious belief in 2016
but not in 2012. Based on this equation, the probability of
religious belief is predicted. X represents covariates that
affect an individual’s religious belief and health, including
age, sex and educational level. The estimation results are
presented in Table 3.

Balance test of matching quality
After estimating the propensity score, we performed a
balanced test for the quality of propensity score match-
ing. In other words, we tested whether the covariates

Table 2 The descriptive statistics of dependent and independent variables

2012 The median of SRH 2016 The median of SRH

Treated 350 4 350 4

(8.70%) (8.70%)

Controlled 3672 4 3672 4

(91.30%) (91.30%)

Total 4022 4022

Notes: SRH is the self-report health. The values in brackets are the percentage of treated or the controlled

Chen et al. BMC Public Health          (2020) 20:627 Page 5 of 10



had significant differences between the treatment and
control groups. Theoretically, under the conditional ex-
ogenous hypothesis, all covariates are balanced between
the two groups and there are no systematic differences
in their distribution. In this paper, the matching quality
is indicated by the standardized bias. The results show
that there are no significant differences in any covariates
between the treatment and control groups after match-
ing. In addition, the p value of the combined test also
shows that the propensity score of the combined distri-
bution is the same between the two groups, which indi-
cates that the quality of PSM is good (the details of the
matching results can be seen in Table 1).

Average treatment effect of one-to-one matching
The one-to-one matching method was used to analyse
the effect of religious belief on the health of elderly
people. As Table 4 shows, there is no significant differ-
ence in health changes between the treatment and con-
trol groups before matching (similar to not controlling

for other variables but only using DID). However, the re-
sults after matching also show that religious belief has
no significant effect on the health of elderly people (the
result of DID+PSM), which is inconsistent with the hy-
pothesis of this paper.

Robust test
Redefining the change in self-rated health and using
different matching methods
As there exists a problem in which the same value may
represent different meanings for SRH_d1, we test the ro-
bustness of the results by redefining the change in self-
rated health (SRH_d2) first. The details of SRH_d2 are
described in the Methods section. Additionally, based on
the variable SRH_d2, we then use different matching
methods (one-to-one matching, K-nearest neighbour
matching, radius matching and kernel matching) to per-
form the robustness test. Table 5 presents the average
treatment effect on the treatment group after redefining
the change in self-rated health and using different

Table 3 Control variables and its influence on religious belief

Variables Mean/Percentage Min Max Coef. 95% CI

Age 66.772 60 90 −0.001 (− 0.021, 0.020)

Gender 53.3% 0 1 −0.475*** (−0.711,-0.239)

Marital Status 83.4% 0 1 −0.108 (−0.409,0.194)

Ethnicity 94.6% 0 1 0.314 (−0.327,0.955)

Baseline Health 3.708 1 5 0.029 (−0.074,0.132)

Family Size 3.851 1 14 0.035 (−0.019,0.089)

Household Registration 44.5% 0 1 0.302** (0.059,0.544)

Educational level

Illiterate (ref) 53.3% 0 1 / /

Primary school 24.4% 0 1 0.051 (−0.224,0.327)

Junior middle school 13.9% 0 1 −0.317 (− 0.698,0.064)

Senior middle school 5.8% 0 1 −0.280 (−0.833,0.272)

College and above 2.6% 0 1 −0.596 (−1.535,0.343)

The average household income 8.738 1.466 12.850 −0.113** (−0.203,-0.024)

Medical Insurance 89.8% 0 1 0.267 (− 0.121,0.656)

Water 61.5% 0 1 0.054 (−0.201,-0.308)

Time 12.875 1 300 0.004 (−0.002,0.011)

Region

East (ref) 45.5% 0 1 / /

Central 28.9% 0 1 −0.156 (−0.415,0.104)

West 25.6% 0 1 −0.667*** (−0.989,-0.346)

_cons / / / −1.701* (−3.567,0.165)

Obs 4022

Pseudo R2 0.026

Notes: * p < 0.1; ** p < 0.05; *** p < 0.01. The covariates used in this part are all from the base period. In the second column, mean corresponds to continuous
variables and percentage corresponds to dummy variables. SD CI is the confidence interval
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matching methods. The results are similar to those in
Table 4. After one-to-one matching, the health of elderly
people in the treatment and control groups was not sig-
nificantly different. The same results were observed for
K-nearest neighbour matching, radius matching and ker-
nel matching methods. These results also indicate that
the effect of religious belief on the health of elderly
people is not significant.

Replacing health indicators and using different matching
methods
In this section, we test the robustness of the results by
replacing the health indicator and using different match-
ing methods. The existing studies found that religious
belief can provide comfort and lift anxiety and fear, and
it may have a significant effect on the mental health of
elderly people [4, 6, 14]. Therefore, self-rated health was
replaced by the Center for Epidemiologic Studies De-
pression (CESD) in this section, and the different match-
ing methods (one-to-one matching, K-nearest neighbour
matching, radius matching and kernel matching) were
used to perform the robustness test. As Table 6 shows,
the ATT of one-to-one matching and K-nearest neigh-
bour matching are not significant. Although the ATT
values of radius matching and kernel matching are sig-
nificant, they are only significant at the 10% level and in
opposite directions. As a result, there is insufficient evi-
dence to show that religious belief has a significant effect
on the mental health of elderly people in China, and the
hypothesis of this paper has not been verified.

Discussion
This paper estimates the effect of religious belief on the
health of elderly people in China. We find that there is
no evidence that religious belief significantly improves
the health of elderly people. The result is still robust
after replacing the health indicators (from self-rated
health to CESD) and using different matching methods.
The reason may be that most elderly believers believe in
Chinese traditional Buddhism and Taoism. Although
Buddhism and Taoism teach followers to achieve healthy
longevity and immortality through self-cultivation, be-
lievers are more likely to pray for good health and luck
rather than change their unhealthy lifestyles. In addition,
there is less communication and fewer collective activ-
ities among believers in traditional Chinese Buddhism
and Taoism, so it is also difficult to form a social sup-
port network based on religion. The results of this paper
also indicate that the role of religion in achieving healthy
ageing is limited.
Our findings contrast with the existing studies using

data from other countries. Those studies tend to find
significant positive or negative correlations between reli-
gious belief and health [5, 20, 24, 29]. The reasons can
be explained as follows: First, the previous studies in
other countries focus on the correlation between religion
and health instead of the causal relationship, which may
lead to different results. Second, the difference in reli-
gious dogmas may lead to different results. In Western
countries, most believers belong to Catholicism, Protest-
antism and Islam, and the binding forces are relatively
stronger. In China, traditional Buddhism and Taoism be-
lievers account for a large proportion, and the binding
forces are relatively weaker. For example, the Catholic
dogma holds that life and death, as well as whether one
is rich or poor, are all determined by God. This fatalism
may affect believers’ enthusiasm for disease treatment.
Meanwhile, in Protestantism, the concept of original sin
may make believers feel guilty and thus affect their
health. However, the ban on premarital sex promoted by
both religions also helps reduce the incidence of AIDS.
Third, there exist differences in social capital among

Table 4 The effect of religious belief on the health of the
elderly (One-to-one matching)

SRH_d1 S.E. Common support

Treated Controls ATT Treated Controls

Unmatched −0.109 − 0.093 −0.015 0.068 350 3672

Matched −0.109 −0.077 − 0.031 0.110 350 349

Notes: SRH_d1 is the difference of self-rated health score between 2012 and
2016. ATT is the average treatment effect on the treated. S.E. is standard error.
The S.E. of matched ATT is estimated by bootstrap (with 500 replications)

Table 5 The effect of religious belief on the health of elderly people (SRH_d2)

Matching method Matching
parameter

Common
support
sample
size

SRH_d2 S.E.

Treated Controls ATT

One-to-one matching k = 1 699 −0.051 −0.066 0.014 0.067

K-nearest neighbour matching k = 10 4016 −0.051 −0.044 − 0.007 0.047

Radius matching δ=0.01 4015 −0.052 −0.064 0.012 0.037

Kernel matching k: epan
bw: 0.06

4016 −0.051 −0.061 0.009 0.038

Notes: ATT is the average treatment effect on the treatment group. S.E. is the standard error estimated by bootstrapping (with 500 replications). K is the number
of neighbourhoods for matching; δ is the matching radius; Epan is the kernel function; Bw is the bandwidth
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believers in different countries. In Western countries, re-
ligious churches can help believers to know each other
and to establish social support networks by organizing
religious activities. In this case, believers can acquire ma-
terial, information and medical support to maintain their
health. In China, except for professional religious staff
(such as monks), people are individual believers, they
have fewer connections with each other, and it is diffi-
cult for them to form a large social support network.
The results are also associated with the development

stage of China. Since the reform and opening up, China
has made great progress in economic development, but
imbalances and inadequacies still exist in different
groups and regions. More people in China pursue ma-
terial wealth than spiritual wealth. Moreover, people
have the freedom to believe in religion in China. Against
this background, religious belief is more based on instru-
mental rationality than value rationality in China [34].
Additionally, with the deepening of China’s reform and
opening up, the uncertainty caused by the market econ-
omy has increased people’s various risks, and formal
risk-sharing mechanisms are lacking due to the relatively
lagging development of the social security system. In this
case, religious belief has become an informal way to
spread risk [13, 35]. The main aim of elderly Chinese
people with religious belief is to reduce financial risk,
which is particularly common in rural China [34].
Therefore, the capacity of religious belief in China to im-
prove the physical and mental health of elderly people is
extremely limited.
This paper also has some limitations. It is difficult to

distinguish the health effects of different religions because
of the availability of data. In addition to the considerable
differences between Chinese traditional religions and
other countries’ religions, there are also differences in the
historical background and dogmas among different reli-
gions in the same country. As a result, their health effects
are also different. However, in this paper, the number of
religious believers is only 350. Among them, those who
believe in Buddhism accounted for approximately 77.86%;
Protestantism accounted for approximately 12.86%; and

Catholicism and Islam only accounted for 4 and 0.57%, re-
spectively. Therefore, this paper could not analyse the spe-
cific health effects of different religious beliefs, which is an
important direction for future studies.

Conclusion
With the acceleration of ageing in China, the health
problems of elderly people have attracted considerable
attention. Elderly people face health problems caused by
increasing diseases, declining physical function and re-
ducing social networks and support. They need to main-
tain their health via a series of measures, such as leisure,
exercise, and medical activities. Religious belief is also an
important way for elderly people to increase their health.
This paper uses data collected between 2012 and 2016
from the CFPS to estimate the effect of religious belief
on the health of elderly people in China. The DID+PSM
method is used to solve the endogeneity problem caused
by self-selection and omitted variables. The results show
that religious belief has no significant effect on the
health of elderly people, and this finding is still robust
after a series of tests. This result indicates that religious
belief plays a limited role in promoting “healthy ageing”,
and it is difficult to improve the health of elderly people
only through religious belief. Therefore, multiple mea-
sures need to be taken to improve the health of elderly
people. As the Chinese government implements policy
on the freedom of religious belief, believers can adhere
to relevant dogmas to form a healthy lifestyle. For non-
believers, on the one hand, individuals should build
health awareness and take responsibility for their own
health. On the other hand, the government should take
measures to comprehensively intervene in health-related
factors, improve the medical security system and guide
elderly people to prevent and treat diseases.

Abbreviations
CFPS: China Family Panel Studies; DID: difference-in-difference;
PSM: propensity score matching; ATT: average treatment effect on the
treated; CESD: Center for Epidemiologic Studies Depression; AIDS: Acquired
Immune Deficiency Syndrome

Table 6 The effect of religious belief on the health of the elderly (CESD_d)

Matching method Matching
parameter

Common
support
sample
size

CESD_d S.E.

Treated Controls ATT

One-to-one matching k = 1 699 −0.054 −0.066 0.011 0.040

K-nearest neighbor matching k = 10 4016 −0.054 −0.059 0.004 0.032

Radius matching δ=0.01 4015 −0.054 −0.057 0.002* 0.030

Kernel matching k: epan
bw: 0.06

4016 −0.054 −0.052 − 0.003* 0.029

Notes: *p < 0.1. CESD_d is the improvement of self-report depression scale between 2012 and 2016. ATT is the average treatment effect on the treated. S.E. is
standard error that estimated by bootstrap (with 500 replications). K is the number of neighborhoods for matching; δ is the matching radius; Epan is the kernel
function; Bw is the bandwidth
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