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Objectively In objective terms, the return of rural labor force shortens the
spatial distance with parents, leading to changes in caregiving support,
emotional support, and financial support for parents, thereby affecting the
health status of parents. This article, using data from the Chinese Family Panel
Studies, analyzes the characteristics of the health status of parents with and
without returning migrant children. By employing multiple linear regression
models, PSM models, and IV-2SLS methods to address endogeneity bias, the
study preliminarily explores the impact of rural labor force return on parental
health. The results show that: (1) among the 5,760 older adult individuals, 1866
of them have returning migrant chil-dren, while the remaining 3,894 do not
have returning migrant children. (2) Parents’ health status generally follows a
normal distribution, with a small proportion of parents having very poor or very
good health. The proportions of parents with relatively poor, fair, and relatively
good health status range between 20 and 40%. Among parents with returning
chil-dren, 40.12% have relatively poor health status, 45.01% have fair health
status, and a small proportion have very poor or very good health status. In
contrast, among parents without returning children, the proportions of parents
with relatively poor, fair, and rela-tively good health status are 21.69, 33.21,
and 38.45%, respectively. When parents tran-sition from not having returning
children to having returning children, their health status decreases by 0.541
levels, indicating a negative impact of rural labor force return on par-ents’ health.
Based on the analysis results, this article provides policy recommendations from
three aspects: how to increase the income of returning labor force, improve
the rural pension system, and enhance the concept of children supporting their
parents.
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rural labor return, parental health, multiple linear regression, PSM, IV-2SLS

1 Introduction

The overall change in the mobility of rural labor can be divided into three stages. From
the late 1950s to the late 1970s, due to strict restrictions imposed by government policies, there
was almost no mobility of labor between urban and rural areas in China. In 1978, rural
economic reforms began, and in 1984, the Central Document Number One explicitly granted
farmers a certain degree of autonomy in choosing employment. Since the 1990s, there has been
a large influx of rural labor force into cities, leading to the formation of the “migrant worker
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phenomenon.” By the mid to late 1990s, with the reform of state-
owned enterprises and the adjustment of economic structure, the
number of employment opportunities in cities decreased, resulting in
increased employment pressure. As a result, rural labor force was
forced to return to their hometowns, leading to an increase in the scale
of return migration (1, 2). In 2008, the outbreak of the financial crisis
led to an expansion in the scale of rural labor force returning to their
hometowns. In recent years, with the shift of industries from the
eastern coastal areas to the central and western regions of China, the
rapid development of the economy in these regions has made the
phenomenon of migrant workers returning or returning to their
hometowns even more evident.

According to the “2011-2016 Migrant Worker Monitoring and
Survey Report” released by the National Bureau of Statistics (1), it can
be seen that from 2011 to 2016, the growth rate of the total number of
migrant workers slowed down, gradually decreasing from 3.4% in
2011 to 0.3% in 2016. Based on the reading of the “2015-2018 Migrant
Worker Monitoring and Survey Report” (2), it is evident that the
growth rate of migrant workers was consistently lower than that of
local workers during this period.

By 2017, the aging process of the rural population in China had
reached 15%. This means that in rural areas, the population aged 65
and above accounted for 15% of the total rural population, surpassing
the threshold of 7% for an aging society. The issue of older adult care
in rural areas deserves attention. The traditional older adult care
model in rural areas mainly relies on family caregiving, specifically
referring to adult children living with their older adult parents and
providing them with financial support, care, and emotional comfort
(3). However, with a large number of young and middle-aged rural
labor force migrating to cities, there has been a significant increase in
left-behind older adult individuals in rural areas. As a result, the
model of relying on family caregiving for the older adult in rural areas
has become increasingly fragile. After the children migrate for work,
there is a significant decrease in the emotional support received by the
older adult, leading to a notable decline in their quality of life (4-7).
Moreover, the financial support provided by their working children
does not significantly improve the parents’ quality of life (8, 9).
Additionally, rural older adult individuals often have lower incomes,
and the cost of relying on others for care is too high. As a result, the
health of rural older adult people is difficult to guarantee. Part of the
literature suggests that children working outside the home improve
their parents’ health (10-12).

With the slowdown in the growth rate of migrant rural workers
and the gradual return of rural labor force, will the health of rural
older adult people improve? Studying the impact of rural labor force
returning on the health of parents is beneficial for providing reference
basis in formulating rural older adult care policies for the country and
promoting the improvement of the rural older adult care system.

2 Literature review

2.1 Study on the impact of children’s
migration for work on parental health

A large number of young and capable rural laborers are flowing

into cities, leading to the serious issue of “hollowing out” in rural
areas. Many older adult people are unable to receive basic care and
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often have to take on more agricultural labor and provide
intergenerational support, such as raising grandchildren. In China, the
older adult care system is primarily based on the family, and the
support provided to older adults mainly includes financial assistance,
daily care, and emotional comfort (13, 14). All three factors, namely
financial support, daily care, and emotional comfort, have a crucial
impact on the quality of life for older adults. The health condition of
the older adult is considered a key determinant of their quality of life.
Currently, there is no consensus in the academic community regarding
the impact of children’s migration for work on the health of older
adults, based on the existing research.

Some studies argue that children’s migration for work can promote
the health of older adults. For example, the research conducted by
Tang et al. (15) found that migrant children can provide increased
financial support to their parents, offsetting the negative impact of
reduced caregiving on the health of parents. Lin et al. (16), Thapa et al.
(17) conducted a survey research in Thailand and found that left-
behind older adult individuals have more opportunities to access
healthcare services compared to non-left-behind older adult
individuals. The increased financial support provided by children’s
migration for work is beneficial for the physical health of older adults.
Bridges et al. (18) utilized the data from CHARLS in 2011 and
empirically demonstrated through Probit model and two-stage least
squares that children’s migration for work improves the health status
of older adults in rural areas.

Some studies argue that children’s migration for work has negative
impacts on the health of older adults. Firstly, the migration of adult
children disrupts traditional filial culture and undermines the older
adult’s reliance on family support for their older adult care, which may
be detrimental to their health. As Willis et al. (19) suggested in his
study on left-behind older adult individuals in Indonesia, migrant
children are influenced by Western individualistic values and
gradually abandon traditional caregiving concepts. This leads to a
decrease, rather than an increase, in the support received by older
adults from their children. Jingzhong et al. (20) found that the
increased financial support provided by children’s migration for work
is relatively low, and there is a situation where parents have to take care
of their grandchildren, indirectly increasing the financial burden on
parents. He et al. (21),Lam et al. (22) found that in Albania, young
people who migrate for work do not necessarily provide financial
support to their left-behind partners or older adult parents. Secondly,
children’s migration for work leads to a reduction in caregiving
support and emotional support to parents, which negatively impacts
their health. Bhandari et al. (23), Knodel et al. (24), Zhou et al. (25)
utilized an instrumental variable Oprobit model and found that
children’s migration for work resulted in a decline in the health status
of parents. Geist et al. (26), Mosca et al. (27), Donato et al. (28),
Adhikari et al. (29) used an Iv-probit model and confirmed that
parents health status declines after their children migrate for work.
Jingzhong et al. (20), Lahaie et al. (30), Hoang et al. (31) conducted a
multiple linear regression analysis and employed PSM analysis for
robustness testing. They found that after children migrate for work,
there is a reduction in the caregiving and emotional support provided
by children to their parents, leading to a decline in the health status of
older adults. However, some scholars argue that the advancement of
modern communication technology and the internet can significantly
alleviate the negative effects on the emotional comfort experienced by
older adults as a result of their children migrating for work (32-36).
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2.2 Research on the return of rural labor
force

The issue of rural labor force return has received significant
attention from the academic community. Existing research mainly
focuses on two aspects: On one hand, some literature analyzes the
reasons for the return or non-return of rural labor force from
individual factors, family factors, and macroeconomic factors. Jensen
etal. (37) argue that the choice of rural labor force return is influenced
by factors such as family factors, human capital, and local job
opportunities. Zhao et al. (38), Razavi et al. (39), Macaista Malheiros
et al. (40) conducted empirical research on the impact of long-term
social security on the decision of rural labor force return and
concluded that the lack of long-term social security in urban areas is
the main reason for rural labor force to return in the long term. Zhang
et al. (41), Hao et al. (42) conducted research on rural labor force
return intention, taking the background of rural revitalization into
consideration. The study combined individual factors, family factors,
and agricultural factors to examine the factors influencing the
intention of rural labor force to return.

On the other hand, some literature focuses on the issues of
reemployment and entrepreneurship after rural labor force return.
Liao et al. (43) explored the impact of reemployment after rural labor
force return, as well as gender differences, using data from seven
provinces. Van Der Sluis et al. (44) argues that family factors have a
more prominent influence on rural labor force returning for
entrepreneurship compared to economic gains and status attainment.
Van Praag et al. (45) studied the factors affecting the performance of
rural labor force returning for entrepreneurship. There is limited
literature that specifically investigates the impact of rural labor force
return on the health of parents.

2.3 Research on the impact of rural labor
force return on parental older adult care

The impact mechanism of rural labor force return on parental
older adult care is similar to the mechanism of children’s migration for
work affecting parental older adult care. It primarily affects the
parents’ older adult care situation in terms of economic support, daily
care, and emotional comfort. For example, Maher et al. (46), Kobeissi
et al. (47) utilized field survey data from three provinces and
demonstrated that the economic support, daily care, and emotional
comfort provided by returning children to their parents improved the
parents’ quality of life to varying degrees. Harrison et al. (48), Constant
et al. (49) from the perspective of human capital, conducted an
analysis and found that the accumulation of human capital among
returning rural migrant workers is beneficial for them to provide
better emotional comfort and economic support to their parents.

2.4 Comments

Based on the literature analysis mentioned above, two
shortcomings can be identified: Firstly, there is limited research on the
impact of rural labor force return on rural older adult care in the
existing literature. Secondly, with the popularization of the new
agricultural insurance policy, the health status of older adult people
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will be affected to a certain extent. However, in the literature studying
the impact of children’s migration for work on the health of older adult
people, there is limited inclusion of the amount of rural older adult
pension in the research indicator system. Studying the relevant issues
is beneficial for the government to formulate rural pension policies
based on practical reference, and it promotes the health of middle-
aged and older adult people in rural areas. Therefore, based on the
actual survey data from the “China Rural Survey” in 2018, this study
includes the monthly pension amount in the indicator system
measuring the socio-economic characteristics of the older adult, and
investigates the impact of migrant workers returning to the rural areas
on the health of their parents. The aim is to make a contribution in
this area.

3 Theoretical analysis and research
hypotheses

In traditional agricultural societies, the entire family serves as the
production and consumption unit, and social welfare systems are not
widespread. Therefore, older adult individuals mainly rely on family
care for their old age. According to traditional beliefs, adult children
live with their parents, providing emotional and caregiving support,
sharing in household chores to ensure the welfare and health of the
older adult. When adult children leave home, parents may take on
more agricultural activities and help raise grandchildren, negatively
impacting their own health (1). Therefore, when the workforce returns
home, it may reduce the spatial distance between parents and provide
them with more emotional comfort and labor support.

However, some researchers argue that with the advancement of
various communication methods, even when adult children work
outside the home, they can still interact with their parents through
various means of communication, providing emotional comfort.
Therefore, when adult children return home, it may not necessarily
bring additional benefits to the health of their parents in this aspect.
Additionally, according to the new economics of migration theory, the
migration of adult children for work can help diversify the economic
risks of the family, ultimately having a positive impact on the family.
According to this theory, adult children working outside the home can
increase the family’s income, access more health information, and
provide more economic support and scientifically sound health advice
to ensure the physical health of their parents. Parents can use these
resources to improve their standard of living and access better medical
resources such as regular check-ups and treatment for chronic illnesses.

When rural labor returns home, it may to some extent weaken the
economic support for parents, reduce the opportunity for parents to
access resources beneficial to their health, thus negatively affecting the
health of parents. Furthermore, when adult children return home,
their own income decreases, leading to a lower standard of living. In
situations where parents allow it, they may even encroach on the
parents’ financial resources. Additionally, with more frequent contact
with parents, there is a higher likelihood of friction due to generation
gaps and lifestyle differences, which can have a negative impact on the
parents’ health, the above relationships can be simplified and seen in
Figure 1. In conclusion, this paper proposes the research hypothesis:

Hypothesis H1: The impact of the return of rural labor force on
the health status of parents is negative.
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FIGURE 1
Conceptual model diagram.

4 Research design
4.1 Data source

The data source of this article is the “China Family Panel Studies”
(CFPS) conducted by the China Family Tracking Survey Center at
Peking University. This database conducted a nationwide baseline
survey starting from 2010, with follow-up surveys conducted every
2years. The survey covers 25 provinces making it a national survey in
China. The project collects data at the individual, family, and
community levels, including information on basic family
demographics, health status, and population mobility. This article uses
the CFPS data from the years 2012, 2014, 2016, and 2018 as the

sample data.

4.2 Variable settings

4.2.1 Dependent variable

This article is based on the self-rated health status of parents in the
CFPS questionnaire. Up to now, numerous studies have demonstrated
the effectiveness of using self-rated health as a variable to measure
health and predict mortality (50-52). This allows “How would you rate
your own health?” to serve as a measure for assessing the health status

»

of older adults. According to the answers, “Very poor;” “Poor,
“General,” “Good,” “Very good” were assigned to“1-5,” the higher the

score, indicating better health.

4.2.2 Independent variable

Whether there is a backflow child variable. The current academic
consensus on the definition of rural labor force inflow remains
ambiguous. Xu et al. (53), Djafar et al. (54), Kousis et al. (55) defines
“returning migrant workers” as rural residents who have worked
outside their household registration area (county-level city) for more
than 6 months since 2007 (including 2007), and have returned to their
registered residence at the county, township, or village for more than
1 year without going out again. Yu et al. (56), Jia et al. (57) defines
“returning labor force” as rural residents who have worked outside
their hometown (including county towns and rural areas) for at least
1 year and have returned to their hometown for at least 1 year. Nelson
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etal. (58), Parutis et al. (59) define migrant workers as “rural laborers
who have been working outside their hometown for more than 1 year
and have returned to their hometown for more than 6 months”
According to previous studies and considering the context of this
study, in this research, we define returnee workforce as “rural residents
who have had continuous experience of working outside their county
for more than a year, starting from the year after 2007 (excluding
2007), and have returned to their county for a year or longer”

In terms of specific data processing, firstly, individuals aged 45
and above were selected from the family member questionnaire to
form the middle-aged and older adult group. Information such as the
age, education level, and living situation of their children was obtained
based on the family member relationship table. Secondly, the
residential addresses of the children from two survey years were
consolidated, and by comparing the distance from home, it was
determined whether any children had returned. When there was a
return of labor force, it was assigned a value of 1, and a value of 0 was
assigned when there was no return. Referring to the study by Chan
et al. (60) the core explanatory variable in this article is defined as
“whether there is at least one adult child from the same household
who has returned, “assigning a value of “1” if “yes” and a value of “0”
if “no”

4.2.3 Control variables

Through reviewing many similar empirical studies, it has been
found that the individual characteristics of respondents and household
characteristics also affect the health status of the older adult. In order
to avoid the impact of omitted variable bias on the estimation results
of the model. This study refers to the research of Logan et al. (61),
Lassar et al. (62), Miethe et al. (63), and Caliendo et al. (64) also
includes some variables that represent individual characteristics and
household characteristics as control variables in the model. The
individual characteristics include the gender, age, educational
background, cohabitation with a suitable spouse, presence of chronic
illness, participation in medical insurance, engagement in agricultural
or non-agricultural labor, and self-care ability of the household head.
Additionally, at the family level, we selected variables such as
household size, average education level of children, average age of
children, and household income. Furthermore, we controlled for
provincial regions and survey years. Table 1 the meanings and
assignments of variables.
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TABLE 1 Variable description table.

Variable name and
description

Variable type

Self-rated health (1=poor, 2 =fair,
The interpreted variable
3 =average, 4=good, 5= excellent)

Whether there is at least one returning

Explanatory variable
child (1=yes, 0=no)

Individual characteristic variable Gender (1=male, 0="female)

Age (year)

Years of education (1 represents illiteracy,
2 represents primary school, 3 represents
junior high school, 4 represents high

school, and 5 represents university)

Is it suitable for spouses to live together

(1=yes, 0=no)

Whether suffering from chronic diseases

(I=yes, 0=no)

Whether to participate in medical

insurance(1 =yes, 0=no)

Whether participating in agricultural or

non-agricultural work(1 =yes, 0=no)

Self care ability in daily life (The number
of projects that cannot be completed by

oneself in daily activities of 7 projects)

Family characteristic variables Number of children in the family

Average age of children

Average education level of children

Per capita household income(Thousand

yuan)

Provincial location Provincial level dummy variables

4.3 Quantitative model

4.3.1 Multiple linear regression model

In order to examine the impact of rural labor force return on
parental health, we first construct a set of multiple linear regression
models. The model is formulated as follows Equation (1):

health = By + Pichildren + Picontrols + p (1)

In this case, “health” is the dependent variable, representing the
self-rated health status of parents. “children” is the independent
variable, indicating whether or not there is at least one returning
child.
mentioned earlier.

“control” represents a series of control variables

Whether children return is a self-selecting behavior and not
randomly generated. If effective measures are not taken to handle
this behavior, it could lead to an incorrect assessment of the
impact of children returning on the parents’ health. In this
regard, this study adopts the propensity score matching (PSM)
method to mitigate the potential endogeneity issues that may
exist in the model, with the aim of obtaining unbiased

estimation results.
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PSM includes three types of average treatment effects during the
calculation process, namely the average treatment effect on the treated
(ATT), the average treatment effect (ATE), and the average treatment
effect on the untreated (ATU). In general, scholars are interested in AT'T,
which in this study refers to the health changes experienced by individuals
in the group with returning children due to their children’s return. PSM
typically calculates the average treatment effect through the following
steps: First, following the counterfactual analysis framework proposed by
(65), the sample is divided into a treatment group (with returning
children) and a control group (without returning children). Therefore, the
average treatment effect on the treated (ATT) in the group with returning
children can be defined as Equation (2):

ATT = E{E¥Y; | D =1, p(X;) = EYoi | D=0, p( X))} (5

In the formula, represents the result of the treatment group, which
is the physical health status of the older adult with returning children,
and represents the result of the control group, which is the health
status of the older adult without returning children; D, =1 indicates
the presence of returning children, and D, =0 indicates the absence of
returning children. p (X)) is the propensity score, indicating the
probability of the older adult having returning children, estimated by
the Logit model. There are two main methods for propensity score
matching. One method is nearest neighbor matching, where samples
from the reference group that are closest to the individuals in the
treatment group are matched, and a simple arithmetic average is
computed to obtain the matching result. Within this, there are
k-nearest neighbor matching, which involves finding the k nearest
individuals in terms of propensity scores from different groups, and
caliper matching (also known as radius matching), which limits the
absolute distance of propensity scores. Another approach is the global
matching method, where the matching results for each individual
consider all individuals from different groups. Generally, individuals
outside the common support region are excluded. Then, different
weights are assigned based on the distance between individuals.
Individuals with closer distances have higher weights, while those
with larger distances have smaller weights. When the distance exceeds
a certain range, the weight can be reduced to zero. If a kernel function
is used to calculate the weights, it is referred to as kernel matching.

Next, the samples are matched based on the magnitude of their
propensity scores, and the average treatment effect on the treated
(ATT) is calculated using the matched samples to assess the impact of
returning children on parental health. To ensure the robustness of the
results, this study initially employs the nearest neighbor method for
matching, followed by matching using both the caliper and
kernel methods.

5 Analysis of empirical results
5.1 Descriptive statistical analysis

Using Stata to conduct descriptive statistical analysis on 10,153
samples, the results are shown in the table below. Table 2 presents the
descriptive statistics for all variables, mainly reporting the means of
each variable. The first column shows the statistics for all samples, the
middle two columns display the statistics for families with returning
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TABLE 2 Descriptive statistics of variables.

10.3389/fpubh.2024.1393419

Variable name All samples-mean Returned children- No returned children- Meandiff
mean mean
1) (2) (3) (2)-(3)

Whether there is at least one

0.324 - - -
returning child
Gender 0.490 0.478 0.496 —0.018%*
Age 57.978 57.230 58.340 —1.110%%%*
Years of education 2.108 2.078 2.123 —0.045*
Is it suitable for spouses to

0.941 0.948 0.937 0.011*
live together
Whether suffering from

0.247 0.239 0.251 —0.012
chronic diseases
Whether to participate in

0.922 0.923 0.922 0.001
medical insurance
Whether participating in
agricultural or non- 0.779 0.787 0.775 0.012
agricultural work
Self care ability in daily life 0.236 0.257 0.225 0.032%
Number of children in the

1.761 1.874 1.707 0.167%*
family
Average age of children 30.594 29.806 30.970 —1.164%**
Average education level of

3.464 3.352 3.517 —0.165*
children
Per capita household income 9.202 9.121 9.240 —0.119

Note: *, **, and *** respectively indicate significant at the 10%, 5%, and 1% levels.

children and families without returning children, and the last column
shows the mean differences between families with and without
returning children. Overall, it is observed that there are a total of 3,289
families with returning children. The average age of parents is around
57.978 years, with an average education level equivalent to primary
school. The majority of parents cohabit with their spouses, have a high
participation rate in insurance, and are primarily engaged in labor
activities. In terms of self-care ability, most parents can independently
complete daily activities. Regarding family characteristics, families
typically have 1 to 2 children. The average age of children is around
30years, and their educational level ranges from high school to
college. The average household income is 9,000 yuan per capita. By
examining the mean differences, it can be observed that compared to
families without returning children, parents in families with returning
children are younger, their children are also younger, and the family
size is larger.

In order to better study the impact of children returning on the
health status of parents, Figure 2 depicts the differences in parental
health status between two groups of samples with and without
returning children, as well as the overall distribution of parental
health status. From Figure 2, it can be seen that the overall
distribution of parental health status is relatively uniform, with a
small proportion of parents having very poor or very good health.
The proportions of parents with relatively poor, fair, and relatively
good health status range between 25 and 40%. The distribution of
parental health status for parents with returning children falls
between 2 and 4, indicating a range from relatively poor to relatively
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good health, without instances of very poor or very good health
status. For families with returning children, the proportion of parents
with relatively poor health status is 40.12%, while those with fair
health status make up 45.01%, and the combined proportion of
parents with very poor or very good health status is 3.19%. On the
other hand, for parents without returning children, the distribution
of health status ranges from 1 and 5, with a corresponding number
of individuals in each category. The proportions of parents with
relatively poor, fair, and relatively good health status range between
20 and 40% in each category. Notably, the proportion of parents with
relatively good health status at 38.45% is higher than the 11.67% in
families with returning children, while the proportion of parents with
relatively poor health status at 21.69% is lower than the 40.12% in
families with returning children.

Based on the comprehensive descriptive statistical analysis results
mentioned earlier, the return of children may reduce the economic
support provided to parents, potentially requiring parents to provide
some economic support in return. This situation may also increase
possible family friction. Overall, these factors may lead to negative
impacts on the health status of parents.

5.2 Analysis of the results of the multiple
linear regression model

We first constructed a multiple linear regression model to test
whether having at least one returning child has an impact on
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The differences in health status between parents with and without returning migrant child.

parents’ self-rated health status. The regression was conducted
using Stata software, and the results are presented in the table
below. From the Table 3, it can be observed that when parents have
returning children, their self-rated health status decreases by 0.541,
a statistically significant result at the 1% level. Among the control
variables, gender, employment status, number of children, average
age of children, and household income are all statistically
significant at the 1% level, with positive coefficients. This indicates
that gender and marital status have a positive impact on the older
adult’s self-rated health status, while age, presence of chronic
diseases, self-care ability, and self-rated physical health have
negative effects.

5.3 Analysis of the matching results of
propensity score matching (PSM)

After taking the logarithm of the monthly pension amount and
the present value of the family’s real estate, PSM analysis was
conducted using Stata software. The analysis used the k-nearest
neighbor matching method, with k values set to one, two, three, and
four for experimentation. Ultimately, k=4 was chosen, representing
one-to-four matching. The results are presented in Table 4. From
Table 4, it can be observed that AT T represents the average treatment
effect for the treated group. The value of AT T is —0. 446, with a t-value
of —4.092,this indicates significance at the 1% level, suggesting that
the impact of returning migrant children on parents’ health status is
negative. In other words, the increase in caregiving support and
emotional comfort cannot fully compensate for the reduction in
economic support. Considering the results of descriptive statistical
analysis, existing theoretical research, the following reasons can
be identified:

(1) Older adult parents have low income, are more susceptible to
illness, and have significantly higher expenses. Strengthening
economic support plays a crucial role.

(2) Mutual support and caregiving among parents weaken the role
of caregiving support and emotional comfort provided by
their children.

Frontiers in Public Health

Among the selected sample in this study, a higher proportion of
older adult individuals have spouses. The mutual support and comfort
provided by the spouses weaken the role of caregiving support and
emotional comfort provided by their children.

(3) The advanced means of communication weaken the impact of
increased emotional comfort provided by children after
their return.

With the advancement of various communication methods, even
when children are working away from home, they can still interact
with their parents through various means of communication,
providing emotional comfort. Therefore, when children return, they
may not necessarily bring additional benefits to their parents’ health
status in terms of emotional support, as it can be achieved to some
extent through communication regardless of physical proximity.

(4) The decrease in income for children after their return may
encroach upon the financial resources of their parents.

After children return, their own income may decrease, leading to
a lower standard of living. In situations where their parents allow it,
this decrease in income may potentially encroach upon their parents’
financial resources. Additionally, with more frequent and closer
interactions with their parents, issues related to generational gaps and
lifestyle differences can arise, leading to conflicts that negatively
impact their parents’ health status. In conclusion, the return of
children has a negative impact on the health of parents, with
hypothesis HO being supported.

5.4 Robustness test

5.4.1 Radius matching

PSM analysis using Stata software was performed with radius
matching, defining a radius of 0.01. The results, shown in the graph
below, are similar to those of the 4 nearest neighbor matching. The
value of ATT is —0. 386, with a t-value of —3.299, indicating
significance at the 1% level (Table 5).

5.4.2 Kernel matching

PSM analysis using the default kernel matching method in Stata
software was performed. The results, shown in the graph below, are
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TABLE 3 Regression results of the multiple linear model.

10.3389/fpubh.2024.1393419

Variable name Coef Robust Std.Err. 3
Whether there is at least one returning child —0.541%%% 0.048 —11.271
Gender 0.121%%* 0.031 3.903
Age —0.014%%* 0.001 —14.000
Years of education —0.051 0.045 —-1.133
Is it suitable for spouses to live together 0.015 0.041 0.366
Whether suffering from chronic diseases —0.8547%#* 0.074 —11.541
Whether to participate in medical insurance 0.016 0.024 0.667
Whether participating in agricultural or non-

agricultural work 0.201%%* 0.032 6.281
Self care ability in daily life —0.145%# 0.054 —2.685
Number of children in the family 0.056%** 0.013 4.308
Average age of children 0.019* 0.011 1.727
Average education level of children —0.007 0.011 —0.636
Per capita household income 0.054#%* 0.013 4.154
_cons 7.451%%* 0.914 8.152
Province Yes

Year Yes

Obs 5,760

RA2 0.184

Note: *, **, and *** respectively indicate significant at the 10%, 5%, and 1% levels.

TABLE 4 Average treatment effect of children’s return on parents’ health status.

Variable Treated Controls
Unmatched 2.784 3.005 —0.221 0.145 —1.524
Health
ATT 2,675 3.121 —0.446%%% 0.109 —4.092

Note: *** respectively indicate significant at the 1% levels.

similar to those of the two previous matching methods. The value of
ATT is —0.445, with a t-value of —0.099, indicating significance at the
1% level (Table 6).

In conclusion, the results of the PSM analysis are robust,
indicating that the return of children has a negative impact on the
health of parents. Therefore, hypothesis H1 is supported (Table 7).

5.4.3 Endogeneity discussion

Through the theoretical framework discussed earlier, we have
found that whether migrant children return home needs to consider
the maximization of family utility, which is determined by various
factors such as family characteristics and individual traits, including
parents’ health status. This indicates a clear bidirectional causal
relationship between parents’ health status and the return of migrant
children. Specifically, the return of migrant children can alter their
older adult support for parents and impact the health status of parents,
which is the focus of our study. At the same time, parents’ health status
can also influence the decision of migrant children to return. When
parents are in poor health, migrant children may choose to continue
working outside to cover medical expenses. Alternatively, when
parents’ health is deteriorating, migrant children may opt to live closer
to provide more daily care or emotional support. Therefore, the
endogeneity issue is a crucial consideration when studying the impact
of migrant children’s return on parents’ health status. This study will
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introduce instrumental variables into the ordinary least squares (OLS)
regression model to mitigate estimation biases caused by endogeneity.
The instrumental variable chosen in this study is the “urban
unemployment rate” at the provincial level. The reason for selecting
this variable is that in areas with high urban unemployment rates, there
are fewer non-agricultural job opportunities, and returning migrant
workers face more severe employment challenges, making them more
likely to return. The urban unemployment rate can affect the decision
of migrant children to return, but it is essentially unrelated to the health
status of parents within individual families, thus meeting the exogeneity
requirement and serving as an instrumental variable in this study.
The first stage involves regressing the endogenous explanatory
variable of migrant children’s return with the instrumental variable of
urban unemployment rate and other exogenous explanatory variables
to analyze the relevant characteristics of families with returning
migrant children. The results show that the first-stage instrumental
variable has an F-value of 25.121, significantly exceeding the critical
value of 10, indicating the effectiveness of the instrumental variable.
Additionally, the coefficient of the urban unemployment rate is
significantly positive at the 1% level, suggesting that as hypothesized
earlier, a higher urban unemployment rate increases the likelihood of
migrant children returning. This could be due to facing greater
economic challenges in areas with high urban unemployment rates,
leading migrant children to choose to return for their own benefit.
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TABLE 5 Robustness test results of radius matching.

10.3389/fpubh.2024.1393419

Variable Treated Controls
Unmatched 2.784 3.005 —0.221 0.145 —1.524
Health
ATT 2.625 3.011 —0.386%%* 0.117 -3.299 ‘
Note: *#* respectively indicate significant at the 1% levels.
TABLE 6 Robustness test results of default kernel matching.
Variable Sample Treated Controls ATT S.E. T-stat
Unmatched 2.784 3.005 —0.221 0.145 —1.524
Health
ATT 2.709 3.154 —0.445%%* 0.099 —4.495

Note: *#* respectively indicate significant at the 1% levels.

TABLE 7 IV-2SLS result.

The first stage

The second stage

Variable name Coef Robust Std.Err. Coef Robust Std.Err.
IV-Unemployment 0.843%%% 0.218
Whether there is at least one returning
—0.3947%#%* 0.012
child
Gender 0.154 0.214 —0.171%%% 0.021
Age 0.014%* 0.007 0.017%%% 0.004
Years of education —0.078 0.945 —0.042 0.039
Is it suitable for spouses to live together 0.015 0.041 0.011 0.009
Whether suffering from chronic
0.054%%* 0.014 0.541%%% 0.090
diseases
Whether to participate in medical
0.016%* 0.008 0.045 0.781
insurance
Whether participating in agricultural or
—0.4717%%% 0.007 —0.341%%% 0.074
non-agricultural work
Self care ability in daily life 0.194%%* 0.049 0.241%%* 0.041
Number of children in the family 0.056 0.041 —0.043%%* 0.016
Average age of children —0.471 0.671 —0.016* 0.009
Average education level of children 0.004** 0.002 —0.009 0.011
Per capita household income 0.641%%* 0.115 —0.078%** 0.026
_cons 3.451%%% 0.784 9.121%%% 0.845
Province Yes
Year Yes
Obs 5,760
F-value 25.121

Note: *, ¥, and *** respectively indicate significant at the 10%, 5%, and 1% levels.

The second stage involves regressing the fitted values of various
health assessment indicators on migrant childrens return with all other
exogenous explanatory variables. The coeflicient for the change in
parents’ self-rated health in relation to migrant children’s return is
—0.394 and is significant at the 1% level. The regression results indicate
that, in terms of subjective health, when migrant children return,
parents’ self-rated health significantly decreases, and parents perceive
their health to have worsened compared to the past. Overall, the return
of migrant children has a negative impact on the health status of parents.

Frontiers in Public Health

6 Main findings and recommendations
6.1 Conclusion

This study, using data from the Chinese Family Panel Studies
(CFPS), examines the impact of rural labor force return on the
health status of parents through descriptive statistics, multiple
linear regression models, and PSM models. The findings are
as follows:
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(1) Among the 5,760 older adult individuals, 1866 of them have
returning migrant children, while the remaining 3,894 do not have
returning migrant children. (2) Parents’ health status generally follows
anormal distribution, with a small proportion of parents having very
poor or very good health. The proportions of parents with relatively
poor, fair, and relatively good health status range between 20 and 40%.
Among parents with returning children, 40.12% have relatively poor
health status, 45.01% have fair health status, and a small proportion
have very poor or very good health status. In contrast, among parents
without returning children, the proportions of parents with relatively
poor, fair, and relatively good health status are 21.69, 33.21, and
38.45%, respectively. When parents transition from not having
returning children to having returning children, their health status
decreases by 0.541 levels, indicating a negative impact of rural labor
force return on parents’ health.

6.2 Recommendations and insights

Based on the findings of this study, the following recommendations
can be provided for policy-making:

(1) Starting from policies and skill training, it is recommended to
assist returning rural laborers in finding better employment
and entrepreneurial opportunities.

Considering the local circumstances, it is recommended to actively
develop certain industries that can drive local economic growth and
provide more employment opportunities for returning laborers.
Furthermore, it is suggested to establish a database of information on
returning rural laborers, which can provide them with more employment
information and relevant technical training. This will help enhance the
human capital of returning laborers and enable them to secure better
employment opportunities. It is also recommended to provide relevant
information and policy support for rural laborers who choose to start
businesses upon returning to their hometowns. Implementing the
outcomes of these entrepreneurial endeavors and creating a
demonstration effect can attract more talented and capable rural laborers
to engage in entrepreneurship. This approach will not only generate more
employment opportunities but also foster better entrepreneurial prospects
for returning rural laborers. After discussing endogeneity, the results of
this article remain robust.

(2) Promoting and improving the new rural social pension
insurance system should be encouraged, along with gradually
supplementing and refining the supporting social
security system.

Efforts should be intensified to promote the new rural social pension
insurance system, gradually increase the level of pension benefits, and
ensure a basic income for older adult individuals in rural areas. This will
reduce their dependence on financial support from their children.
Additionally, it is important to improve the rural medical security system,
lowering healthcare expenses for older adult individuals in rural areas. By
doing so, they will have the confidence and ability to seek medical
treatment and maintain their overall health.

(3) Efforts should be made to promote filial piety culture through
public education. It is important to encourage children to
utilize existing resources and actively fulfill their obligations to
support their parents.

It is crucial to promote a positive and proactive culture of filial
piety. This includes strengthening publicity and education efforts
targeted at rural laborers, emphasizing the importance of maintaining
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strong connections with their parents regardless of whether they are
working away or have returned home. Encouraging regular
communication, expressing greetings and care, and fulfilling one’s
obligations of support are vital. It is essential to avoid conflicts and
rivalry with older adult parents, striving to enhance their quality of life
for better happiness and improved health.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

Written informed consent from the patients/ participants OR
patients/participants legal guardian/next of kin was not required to
participate in this study in accordance with the national legislation
and the institutional requirements.

Author contributions

HG: Conceptualization, Investigation, Methodology, Project
administration, Software, Writing - original draft. SB: Funding
acquisition, Investigation, Methodology, Project administration,
Resources, Software, Supervision, Writing — review & editing. ZhW:
Conceptualization, Methodology,
administration, Writing - original draft. ZiW: Formal analysis,

Investigation, Project

Methodology, Project administration, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. The National
Social Science Foundation project “Research on Dynamic Standard
Formulation and Multi dimensional Collaborative Governance of
Relative Poverty in Urban and Rural Areas of China” (20BSH101).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1393419
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Geetal

References

1. Gmelch G. Return migration. Annu Rev Anthropol. (1980) 9:135-59. doi: 10.1146/
annurev.an.09.100180.001031

2. Tong W, Lo K. Back to the countryside: rural development and the spatial patterns
of population migration in Zhejiang, China. Agriculture. (2021) 11:788. doi: 10.3390/
agriculture11080788

3. Merz E-M, Consedine NS, Schulze H-], Schuengel C. Wellbeing of adult children
and ageing parents: associations with intergenerational support and relationship quality.
Ageing Soc. (2009) 29:783-802. doi: 10.1017/S0144686X09008514

4. Horowitz A, Reinhardt JP, Boerner K, Travis LA. The influence of health, social
support quality and rehabilitation on depression among disabled elders. Aging Ment
Health. (2003) 7:342-50. doi: 10.1080/1360786031000150739

5. Rejeski WJ, Mihalko SL. Physical activity and quality of life in older adults. J
Gerontol Ser A Biol Med Sci. (2001) 56:23-35. doi: 10.1093/gerona/56.suppl_2.23

6. Sivertsen H, Bjorklof GH, Engedal K, Selbaek G, Helvik A-S. Depression and quality
of life in older persons: a Review. Dement Geriatr Cogn Disord. (2015) 40:311-39. doi:
10.1159/000437299

7. Noto S. Perspectives on aging and quality of life. Healthcare. (2023) 11:2131. doi:
10.3390/healthcare11152131

8. Cook K, Davis E, Davies B. Discrepancy between expected and actual child support
payments: predicting the health and health-related quality of life of children living in
low-income,  single-parent  families. ~ Child. ~ (2008)  34:267-75.  doi:
10.1111/j.1365-2214.2007.00802.x

9. Vonneilich N, Lidecke D, Kofahl C. The impact of care on family and health-related
quality of life of parents with chronically ill and disabled children. Disabil Rehabil.
(2016) 38:761-7. doi: 10.3109/09638288.2015.1060267

10. Brown TJ, Clark C. Employed parents of children with disabilities and work family
life balance: a literature Review. Child Youth Care Forum. (2017) 46:857-76. doi:
10.1007/s10566-017-9407-0

11. Giallo R, Treyvaud K, Cooklin A, Wade C. Mothers’ and fathers’ involvement in
home activities with their children: psychosocial factors and the role of parental self-
efficacy. Early Child Dev Care. (2013) 183:343-59. doi: 10.1080/03004430.2012.711587

12. Campbell M, Thomson H, Fenton C, Gibson M. Lone parents, health, wellbeing
and welfare to work: a systematic Review of qualitative studies. BMC Public Health.
(2016) 16:188. doi: 10.1186/s12889-016-2880-9

13. Cheng Y, Xi ], Rosenberg MW, Gao S. Intergenerational differences in social
support for the community-living elderly in Beijing, China. Health Sci Rep. (2018) 1:e96.
doi: 10.1002/hsr2.96

14. Dai J, Liu Y, Zhang X, Wang Z, Yang Y. A study on the influence of community
spiritual comfort service on the mental health of older people. Front Public Health.
(2023) 11:1137623. doi: 10.3389/fpubh.2023.1137623

15. Tang Z. What makes a difference to Children’s health in rural China? Parental
migration, remittances, and social support. Chinese Soc Rev. (2017) 49:89-109. doi:
10.1080/21620555.2016.1230469

16. Lin K, Yin P, Loubere N. Social support and the ‘left behind’ elderly in rural China:
a case study from Jiangxi Province. ] Community Health. (2014) 39:674-81. doi: 10.1007/
s10900-014-9864-4

17. Thapa DK, Visentin D, Kornhaber R, Cleary M. Migration of adult children and
mental health of older parents ‘left behind’: an integrative Review. PLoS One. (2018)
13:¢0205665. doi: 10.1371/journal.pone.0205665

18. Bridges S, Liu L. The impact of child migration on the health and well-being of
parents left behind. J Intl Dev. (2022) 34:1145-64. doi: 10.1002/jid.3621

19. Willis R. Individualism, collectivism and ethnic identity: cultural assumptions in
accounting for caregiving behaviour in Britain. J Cross Cult Gerontol. (2012) 27:201-16.
doi: 10.1007/s10823-012-9175-0

20. Jingzhong Y, Lu P. Differentiated childhoods: impacts of rural labor migration on
left-behind children in China. ] Peasant Stud. (2011) 38:355-77. doi:
10.1080/03066150.2011.559012

21. He C, Ye J. Lonely sunsets: impacts of rural-urban migration on the left-behind
elderly in rural China. Popul Space Place. (2014) 20:352-69. doi: 10.1002/psp.1829

22.Lam T, Yeoh BSA. Parental migration and disruptions in everyday life: reactions
of left-behind children in Southeast Asia. J Ethn Migr Stud. (2019) 45:3085-104. doi:
10.1080/1369183X.2018.1547022

23. Bhandari P, Ray S, Nagarajan R. Implication of adult out-migration on the health
and healthcare seeking of the older parents in Indian households: an exploration. Ageing
Int. (2022) 47:180-205. doi: 10.1007/s12126-021-09413-1

24. Knodel J, Kespichayawattana J, Saengtienchai C, Wiwatwanich S. How left behind
are rural parents of migrant children? Evidence from Thailand. Age Soc. (2010)
30:811-41. doi: 10.1017/50144686X09990699

25.Zhou M, Murphy R, Tao R. Effects of parents’ migration on the education of
children left behind in rural China. Popul Dev Rev. (2014) 40:273-92. doi:
10.1111/j.1728-4457.2014.00673.x

Frontiers in Public Health

10.3389/fpubh.2024.1393419

26. Geist C, McManus PA. Different reasons, different results: implications of
migration by gender and family status. Demography. (2012) 49:197-217. doi: 10.1007/
513524-011-0074-8

27. Mosca I, Barrett A. The impact of adult child emigration on the mental health of
older parents. J Popul Econ. (2016) 29:687-719. doi: 10.1007/s00148-015-0582-8

28. Donato KM, Duncan EM. Migration, social networks, and child health in Mexican
families. ] Marriage Fam. (2011) 73:713-28. doi: 10.1111/j.1741-3737.2011.00841.x

29. Adhikari R, Jampaklay A, Chamratrithirong A. Impact of Children’s migration on
health and health care-seeking behavior of elderly left behind. BMC Public Health.
(2011) 11:143. doi: 10.1186/1471-2458-11-143

30. Lahaie C, Hayes JA, Piper TM, Heymann J. Work and family divided across
Borders: the impact of parental migration on Mexican children in transnational families.
Community Work Fam. (2009) 12:299-312. doi: 10.1080/13668800902966315

31. Hoang LA, Lam T, Yeoh BSA, Graham E. Transnational migration, changing care
arrangements and left-behind Children’s responses in South-East Asia. Child Geogr.
(2015) 13:263-77. doi: 10.1080/14733285.2015.972653

32. Livingstone S, Smith PK. Annual research Review: harms experienced by child
users of online and Mobile technologies: the nature, prevalence and Management of
Sexual and Aggressive Risks in the digital age. Child Psychol Psychiatry. (2014)
55:635-54. doi: 10.1111/jcpp.12197

33. Fisher KE, Durrance JC, Hinton MB. Information grounds and the use of need-
based services by immigrants in Queens, New York: a context-based, outcome evaluation
approach. J Am Soc Inf Sci. (2004) 55:754-66. doi: 10.1002/asi.20019

34. Nesteruk O. Immigrants coping with transnational deaths and bereavement: the
influence of migratory loss and anticipatory grief. Fam Process. (2018) 57:1012-28. doi:
10.1111/famp.12336

35. Madianou M, Miller D. Polymedia: towards a new theory of digital Media in
Interpersonal Communication. Int ] Cult Stud. (2013) 16:169-87. doi:
10.1177/1367877912452486

36. Winstead V, Anderson WA, Yost EA, Cotten SR, Warr A, Berkowsky RW. You can
teach an old dog new tricks: a qualitative analysis of how residents of senior living
communities may use the web to overcome spatial and social barriers. ] Appl Gerontol.
(2013) 32:540-60. doi: 10.1177/0733464811431824

37.Jensen R. Do labor market opportunities affect young Women’s work and family
decisions? Experimental evidence from India *. Q J Econ. (2012) 127:753-92. doi:
10.1093/gje/qjs002

38. Zhao Y. Labor migration and earnings differences: the case of rural China. Econ
Dev Cult Chang. (1999) 47:767-82. doi: 10.1086/452431

39. Beneria L, Floro MS. Labour market Informalization, gender and social protection:
reflections on poor urban households in Bolivia and Ecuador In: S Razavi and S Hassim,
editors. Gender and social policy in a global context. London: Palgrave Macmillan UK
(2006). 193-216.

40. Macaista Malheiros J. Immigration, clandestine work and labour market strategies:
the construction sector in the metropolitan region of Lisbon. South Eur Soc Politics.
(1998) 3:169-85. doi: 10.1080/13608740308539552

41. Zhang Z, Wang L. Influence of perceived value of rural labour in China on the
Labourers” willingness to return to their hometown: the moderating effect of social
support. Int ] Agric Sustain. (2024) 22:2303892. doi: 10.1080/14735903.2024.2303892

42.Zhang Y, Hao Y, Guo Y, Liu L. Sweet or profitable home? Migrants’ intention to
return for tourism employment. Tour Geogr. (2023) 25:1580-601. doi:
10.1080/14616688.2023.2251442

43. Wang Y, Liao D, Yan B, Lu X. Employment of land-expropriated farmers: the
effects of land expropriation and gender difference. Land. (1955) 12:12. doi: 10.3390/
land12101955

44. Van Der Sluis ], Van Praag M, Vijverberg W. Education and entrepreneurship
selection and performance: a review of the empirical literature. J Econ Surv. (2008)
22:795-841. doi: 10.1111/§.1467-6419.2008.00550.x

45. Van Praag CM, Versloot PH. What is the value of entrepreneurship? A Review of
recent research. Small Bus Econ. (2007) 29:351-82. doi: 10.1007/s11187-007-9074-x

46. Waters E, Maher E, Salmon L, Reddihough D, Boyd R. Development of a
condition-specific measure of quality of life for children with cerebral palsy: empirical
thematic data reported by parents and children. Child. (2005) 31:127-35. doi: 10.1111/j.
1365-2214.2004.00476.x

47. Kobeissi N. Gender factors and female entrepreneurship: international evidence
and policy implications. J Int Entrep. (2010) 8:1-35. doi: 10.1007/s10843-010-0045-y

48. Harrison DA, Shaffer MA, Bhaskar-Shrinivas P. Going places: roads more and less
traveled in research on expatriate experiences In: ] Marticchio, editor. Research in
personnel and human resources management, vol. 23. Emerald (MCB UP): Bingley
(2004). 199-247.

49. Constant A, Massey DS. Return migration by German Guestworkers: neoclassical
versus new economic theories. Int Migr. (2002) 40:5-38. doi: 10.1111/1468-2435.00204

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1393419
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1146/annurev.an.09.100180.001031
https://doi.org/10.1146/annurev.an.09.100180.001031
https://doi.org/10.3390/agriculture11080788
https://doi.org/10.3390/agriculture11080788
https://doi.org/10.1017/S0144686X09008514
https://doi.org/10.1080/1360786031000150739
https://doi.org/10.1093/gerona/56.suppl_2.23
https://doi.org/10.1159/000437299
https://doi.org/10.3390/healthcare11152131
https://doi.org/10.1111/j.1365-2214.2007.00802.x
https://doi.org/10.3109/09638288.2015.1060267
https://doi.org/10.1007/s10566-017-9407-0
https://doi.org/10.1080/03004430.2012.711587
https://doi.org/10.1186/s12889-016-2880-9
https://doi.org/10.1002/hsr2.96
https://doi.org/10.3389/fpubh.2023.1137623
https://doi.org/10.1080/21620555.2016.1230469
https://doi.org/10.1007/s10900-014-9864-4
https://doi.org/10.1007/s10900-014-9864-4
https://doi.org/10.1371/journal.pone.0205665
https://doi.org/10.1002/jid.3621
https://doi.org/10.1007/s10823-012-9175-0
https://doi.org/10.1080/03066150.2011.559012
https://doi.org/10.1002/psp.1829
https://doi.org/10.1080/1369183X.2018.1547022
https://doi.org/10.1007/s12126-021-09413-1
https://doi.org/10.1017/S0144686X09990699
https://doi.org/10.1111/j.1728-4457.2014.00673.x
https://doi.org/10.1007/s13524-011-0074-8
https://doi.org/10.1007/s13524-011-0074-8
https://doi.org/10.1007/s00148-015-0582-8
https://doi.org/10.1111/j.1741-3737.2011.00841.x
https://doi.org/10.1186/1471-2458-11-143
https://doi.org/10.1080/13668800902966315
https://doi.org/10.1080/14733285.2015.972653
https://doi.org/10.1111/jcpp.12197
https://doi.org/10.1002/asi.20019
https://doi.org/10.1111/famp.12336
https://doi.org/10.1177/1367877912452486
https://doi.org/10.1177/0733464811431824
https://doi.org/10.1093/qje/qjs002
https://doi.org/10.1086/452431
https://doi.org/10.1080/13608740308539552
https://doi.org/10.1080/14735903.2024.2303892
https://doi.org/10.1080/14616688.2023.2251442
https://doi.org/10.3390/land12101955
https://doi.org/10.3390/land12101955
https://doi.org/10.1111/j.1467-6419.2008.00550.x
https://doi.org/10.1007/s11187-007-9074-x
https://doi.org/10.1111/j.1365-2214.2004.00476.x
https://doi.org/10.1111/j.1365-2214.2004.00476.x
https://doi.org/10.1007/s10843-010-0045-y
https://doi.org/10.1111/1468-2435.00204

Geetal

50. Cesari M, Onder G, Zamboni V, Manini T, Shorr RI, Russo A, et al. Physical function
and self-rated health status as predictors of mortality: results from longitudinal analysis in
the iISIRENTE study. BMC Geriatr. (2008) 8:34. doi: 10.1186/1471-2318-8-34

51. DeSalvo KB, Bloser N, Reynolds K, He ], Muntner P. Mortality prediction with a
single general self-rated health question: a Meta-analysis. ] Gen Intern Med. (2006)
21:267-75. doi: 10.1111/j.1525-1497.2005.00291 .x

52. Lima-Costa ME, Cesar CC, Chor D, Proietti FA. Self-rated health compared with
objectively measured health status as a tool for mortality risk screening in older adults: 10-year
follow-up of the Bambui cohort study of aging. Am ] Epidemiol. (2012) 175:228-35. doi:
10.1093/aje/kwr290

53. Xu H, Wu W, Zhang C, Xie Y, Lv ], Ahmad S, et al. The impact of social exclusion
and identity on migrant workers’ willingness to return to their hometown: Micro-
empirical evidence from rural China. Humanit Soc Sci Commun. (2023) 10:919. doi:
10.1057/541599-023-02345-y

54. Djafar F. The COVID-19 pandemic and the return of Indonesian migrant workers.
] Health Manag. (2023) 09720634231167240. doi: 10.1177/09720634231167240

55. Petras EM, Kousis M. Returning migrant characteristics and labor market demand in
Greece. Int Migr Rev. (1988) 22:586-608. doi: 10.1177/019791838802200403

56. Yu Z, Li Y, Bai L. Correlation analysis of surplus labor transfer and economic growth
based on STR model. ] Math. (2022) 2022:1-9. doi: 10.1155/2022/8606244

57. Jia C, Zhang J. How the popularity of short videos promotes regional endogeneity in
Northwest China: a qualitative study. Sustain For. (2022) 14:3664. doi: 10.3390/su14063664

Frontiers in Public Health

12

10.3389/fpubh.2024.1393419

58.Nelson JM. Sojourners versus new urbanites: causes and consequences of
temporary versus permanent Cityward migration in developing countries. Econ Dev
Cult Chang. (1976) 24:721-57. doi: 10.1086/450916

59. Parutis V. “Economic migrants” or “middling transnationals”? East European
migrants’ Experiences of work in the UK. Int Migr. (2014) 52:36-55. doi:
10.1111/j.1468-2435.2010.00677.x

60.Chan A, Davanzo J. Ethnic differences in parents’ Coresidence with adult
children in peninsular Malaysia. J Cross-Cultural Gerontol. (1996) 11:29-59. doi:
10.1007/BF00116264

61.Richard D, Logan JR. Minority proximity to whites in suburbs: an
individual-level analysis of segregation. Am J Sociol. (1993) 98:1388-427. doi:
10.1086/230193

62.Lassar WM, Manolis C, Lassar SS. The relationship between consumer
innovativeness, personal characteristics, and online banking adoption. Int ] Bank Mark.
(2005) 23:176-99. doi: 10.1108/02652320510584403

63. Miethe TD, McDowall D. Contextual effects in models of criminal victimization.
Soc Forces. (1993) 71:741. doi: 10.2307/2579893

64. Caliendo M, Fossen F, Kritikos AS. Personality characteristics and the decisions
to become and stay self-employed. Small Bus Econ. (2014) 42:787-814. doi: 10.1007/
s11187-013-9514-8

65. Rosenbaum PR, Rubin DB. The central role of the propensity score in observational
studies for causal effects. Biometrika. (1983) 70:41-55.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1393419
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1186/1471-2318-8-34
https://doi.org/10.1111/j.1525-1497.2005.00291.x
https://doi.org/10.1093/aje/kwr290
https://doi.org/10.1057/s41599-023-02345-y
https://doi.org/10.1177/09720634231167240
https://doi.org/10.1177/019791838802200403
https://doi.org/10.1155/2022/8606244
https://doi.org/10.3390/su14063664
https://doi.org/10.1086/450916
https://doi.org/10.1111/j.1468-2435.2010.00677.x
https://doi.org/10.1007/BF00116264
https://doi.org/10.1086/230193
https://doi.org/10.1108/02652320510584403
https://doi.org/10.2307/2579893
https://doi.org/10.1007/s11187-013-9514-8
https://doi.org/10.1007/s11187-013-9514-8

	Can the return of rural labor improve the physical health of left-behind parents—evidence from rural China
	1 Introduction
	2 Literature review
	2.1 Study on the impact of children’s migration for work on parental health
	2.2 Research on the return of rural labor force
	2.3 Research on the impact of rural labor force return on parental older adult care
	2.4 Comments

	3 Theoretical analysis and research hypotheses
	4 Research design
	4.1 Data source
	4.2 Variable settings
	4.2.1 Dependent variable
	4.2.2 Independent variable
	4.2.3 Control variables
	4.3 Quantitative model
	4.3.1 Multiple linear regression model

	5 Analysis of empirical results
	5.1 Descriptive statistical analysis
	5.2 Analysis of the results of the multiple linear regression model
	5.3 Analysis of the matching results of propensity score matching (PSM)
	5.4 Robustness test
	5.4.1 Radius matching
	5.4.2 Kernel matching
	5.4.3 Endogeneity discussion

	6 Main findings and recommendations
	6.1 Conclusion
	6.2 Recommendations and insights

	Data availability statement
	Ethics statement
	Author contributions

	References

