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Abstract

The challenge of population aging is currently a pressing global issue, with the health status of elderly individuals playing a
critical role in determining whether governments can meet the challenges of this demographic shift. This study analyzes the
relationship between childhood rural life experiences and health status in old age in the context of China’s underdeveloped rural
areas and lagging public services. Specifically, it examines whether childhood educational resources and socioeconomic status
play a mediating role in this relationship. Employing data from 2823 elderly individuals in CGSS2021, this paper uses OLS
regression to analyze the effect of growing up in a rural area during childhood on health in old age. Additionally, Bootstrap
methodology was used to analyze the sequential mediation of childhood educational resources and socioeconomic status. The
findings revealed a negative association between growing up in a rural area during childhood and health status in old age, with
childhood educational resources and socioeconomic status sequentially mediating this relationship. This study emphasizes the
importance of analyzing the impact of growing up in a rural area during childhood on the health of elderly individuals and

designing targeted interventions to improve their health and quality of life.

I. Introduction

The level of health is a critical indicator of social well-being, an essential measure of individual survival,
and a necessary requirement for pursuing a high quality of life (Vickers, 2017). The United Nations’ 2030
Agenda for Sustainable Development emphasizes that all countries should achieve universal health coverage,
recognizing health as a universal right and an essential resource for daily life for individuals of all ages.
Although health is a life-long process, both subjective and objective factors throughout one’s life course
contribute to a complex impact on an individual’s health status in old age (Stucki et al., 2018).It is crucial
to intervene proactively on health influencing factors early in life to promote universal health and improve
living standards for all (Diener & Suh, 1997).

Population aging poses a significant global challenge that affects social, economic, and cultural development
(Dhakal et al., 2022). According to data released by the United Nations, World Population Aging 2022, the
proportion of individuals aged 65 and over has increased from 6% in 1990 to 10% in 2022 worldwide, with
further projections that it will rise to 16% by 2050. The health status in old age is gradually receiving more
attention from society, given the pressures of declining birth rates and aging (Hu & Sheng, 2023). Health
is an important indicator of the well-being of the elderly and a key element of healthy aging (Zhang & Liu,
2022). The health of the elderly is related to the overall development of society, involving social policies,
family life, and individual life cycles (Foucault, 2012). Therefore, it is crucial to provide new insights into
the health status in old age from multiple mechanisms at the individual, family, and societal levels, and to
tackle the issue of improving their health and quality of life. Given the wave of global aging, addressing this
issue is an urgent priority (Dhakal et al., 2022).



The early formative environment is crucial for an individual’s health, especially during childhood (Hertzman,
1999). Exposure to poor socio-economic conditions during this period leads to persistent and long-term
negative health outcomes, and improvements in socio-economic conditions later in life do not offset these
disadvantages (Almond & Currie, 2010, 2011). A whole life cycle perspective provides new insights into
human health development by exploring the impact of childhood experiences on health in middle and old
age. According to the cumulative disadvantage theory, an individual’s health status in middle and old age
results not only from present-day habits and environment but also from the accumulation of health risk factors
over the life course. Negative experiences during childhood can indirectly affect an individual’s health status
in old age (Lynch, 2003; Mayer, 2009; Shuey & Willson, 2008) ; Latent health risks, via intergenerational
transmission and cascading effects, as well as the influence of the socioeconomic environment, ultimately lead
to an increased likelihood of impaired health during later life (Mckenzie et al., 2011) . Social Learning Theory
suggests that the environment in which individuals live significantly influences their behavior. According
to this theory, negative influences from childhood residences may impact individuals’ health philosophy
and health status, potentially influencing their health outcomes in later life (Bleakley, 2010). Therefore,
individuals’ childhood rural living experience may influence their health outcomes in later life.

In China, the institutional disconnect between rural and urban development has resulted in an underdevel-
oped socioeconomic environment with fewer development resources, and living in rural areas has become an
important determinant of lower socioeconomic status. The economic development gap between urban and
rural areas leads to the relatively backward development of rural China, which in turn leads to inadequate
nutritional intake and psychological depression, thereby adversely affecting the physical health of individuals
(Wilkinson, 2002). Thus, the experience of childhood rural living experience may negatively affect the health
status in old age in terms of nutrition and psychological aspects.Socio-conomic status has a significant impact
on childhood health, with factors such as economic recession and hunger contributing to health disparities
(Neelsen & Stratmann, 2011). Individuals who live in lower socioeconomic areas during early childhood are
more likely to experience physical illness and mental health problems in later life (Zhong et al., 2017), and
this group is also more likely to suffer from chronic diseases (Galobardes et al., 2008).

I1. Theoretical analysis and research hypotheses

Life course theory integrates social and individual levels of analysis, emphasizing the analysis of experiences
and events in the context of historical events and spaces in which individuals live (Elder et al., 2003). Various
factors, including structural, social, and cultural factors, may impact an individual’s life and development
(Elder Jr, 1998). The overall lifespan of an individual provides a richer explanation for health in old age
(Mayer, 2009). Life course theory assumes that individual development is sequential and continuous, rooted
in unique socio-historical periods and geographic spaces, and focuses on the entire life course of individual
development (Mayer, 2009) Childhood is a critical period in an individual’s life course, and its impact
on all aspects of an individual’s life is significant; experiences in childhood affect individual development
in adulthood and old age (Liu et al., 2021). The theory of cumulative disadvantage is a crucial tool in
explaining how early risk factors in an individual’s life course impact their health status in old age. According
to the theory, an individual’s health status in old age is closely associated with their early-life environment
and habits. Shaw (2005) noted that health disadvantage in later life is associated with poor nutritional
supplementation and quality of life during childhood. Meanwhile, the accumulation of disadvantage is the
outcome of the interaction between institutional arrangements and individual actions in a society over time
(Dannefer, 1987; O’'Rand, 1996). Merton (1968)emphasized that the factors behind this process involve both
the microscopic environmental factors that affect individual growth and the macroscopic social selection
processes.

In combination with life course theory and cumulative disadvantage theory, structural disadvantages ac-
cumulate over time and become increasingly superimposed as the life course progresses, leading to poorer
individual or group development outcomes. In the context of the current study’s focus on health levels at
older ages, this accumulation can be described as the accumulation of structural disadvantages over the life
course, resulting in systematic differences in health levels among individuals or groups and indicating that



health outcomes at older ages are the result of cumulative experiences throughout the life course (Dannefer,
2003).

Because of the urban-rural development gap and the less efficient agricultural production compared to indus-
trial production, China’s rural areas are relatively backward in economic, social, cultural and infrastructure
development, resulting in rural development lags and the relatively lower socio-economic status of rural
residents (Fan et al., 2004). According to life course theory and accumulation of disadvantage theory, this
lag in economic development leads to health inequality. The allocation of social public resources, including
information blockage, lack of knowledge, and low levels of medical care, contributes to the accumulation of
health-level disadvantages that can affect individuals in old age (Chan, 2013; Long et al., 2016). We propose
hypothesis 1 based on the above theoretical analysis.

H1: Childhood rural living experience has a significant effect on the health of older adults.

Childhood rural living experiences have a negative impact on access to educational resources. Educational
resources are more scarce in rural areas compared to urban areas, resulting in rural children being at a
disadvantage in terms of educational opportunities and having difficulty accessing high-quality educational
resources. For example, rural schools are usually small in size, have inadequate teachers, poor teaching
facilities, and lack advanced educational technology (Roberts & Hannum, 2018). In addition, the economic
level of rural families is relatively low, and parents often cannot afford the high cost of education and are
unable to provide quality educational resources for their children (Liu et al., 2023). In addition, the high
mobility of the rural population leads to frequent school transfers for rural students, making it difficult to
maintain a stable academic process (Gao et al., 2013). Therefore, the negative impact of childhood rural
living experiences on children’s access to educational resources cannot be ignored.

The negative impact of less access to educational resources on the health of the elderly is complex and involves
multiple mechanisms. Firstly, elderly individuals with less access to educational resources may lack cognitive
stimulation, such as learning new skills or accepting new challenges, which could lead to a decline in cognitive
abilities, such as memory and attention, and thus increase the risk of cognitive disorders, such as dementia
(Christopher Auld & Sidhu, 2005). Individuals with higher educational levels are more likely to develop
healthy eating and lifestyle habits (Mokdad et al., 2004). Secondly, elderly individuals with less access to
educational resources may lack social networks, which could lead to feelings of loneliness and social isolation
in their later years, which could further affect their physical and mental health (Xu et al., 2003). Lastly,
individuals with higher levels of education are more likely to fully utilize social resources such as medical
insurance and public health services, which helps to establish their own health security (Van Kippersluis et
al., 2011). Therefore, individuals with lower educational levels and rural living experiences may have their
health in old age affected by their cognitive abilities, social networks, and use of social resources.

H2: Educational resources have a significant effect on the health of older adults with childhood rural living
experience.

The relatively lower socio-economic status of rural residents resulting from the large income gap between
urban and rural areas has implications for health across individuals in rural and urban areas (Link & Phelan,
1995; Williams, 1990; Winkleby et al., 1992). Socioeconomic status plays an important role in health in
almost all diseases and at all stages of life, and has different mechanisms of influence at different ages
(Winkleby et al., 1992).This effect is cumulative and begins in childhood, becoming more pronounced with
age. Thus, individuals with higher socio-economic status over time have a better health foundation (Lowry
& Xie, 2009). For those who lived in rural areas as children, their socioeconomic status is typically low.
Even if they achieve higher socio-economic status through their later efforts, their health status does not
improve significantly. This is because individuals suffer from lower socio-economic status in childhood and
have fewer related resources, making it more difficult for them to obtain higher socio-economic status in
adulthood, which can lead to physical illness and psychological stress. This, in turn, can have a negative
impact on health in old age (Cardano et al., 2004; Elstad & Krokstad, 2003).

According to the health selection theory, individuals with better health status have an increased likelihood



of achieving higher socio-economic status as it serves as one of the screening mechanisms for social mobility
(West, 1991).Furthermore, a higher socio-economic status is also associated with better health status in old
age (Braveman, 2006). However, individuals from socioeconomically disadvantaged groups during childhood
may experience relatively poorer health status and a higher rate of health deterioration in old age due to
physiologically hidden illnesses caused by life stress, nutritional status and developmental status, lifestyle,
and health resource inequities. Moreover, the health status gap between groups at different socio-economic
status levels increases progressively with age (Cohen et al., 2010; Ferraro et al., 2016; Pearlin et al., 2005).
Thus, socio-economic status inequalities during childhood can lead to health status inequalities that persist
into adulthood and old age (Hayward & Gorman, 2004). Based on the above discussion in the literature,
hypothesis 3 is proposed in this paper:

H3: Ssocio-economic status has a significant effect on the health of older adults with childhood rural living
experience.

Education is known to have a positive impact on people’s health, as more educated individuals tend to feel
more fulfilled and satisfied with their work, have better life and health management skills, and therefore are
less likely to develop chronic illnesses compared to those with lower levels of education (Ross & Mirowsky,
2010). Education serves as a platform for socioeconomic advancement, leading to better-paying jobs and
higher earnings (Moen, 1999). This can provide individuals with sufficient financial resources to meet their
nutritional and material needs (Cutler & Lleras-Muney, 2010), and also raise awareness of the importance of
investing in health, thus improving the overall socio-economic status and well-being of individuals (Ettner,
1996). Childhood experiences in rural areas often lead to educational inequalities and lower socio-economic
status, which can result in cumulative health disadvantages and health inequalities over the course of an
individual’s life (Zhang et al., 2012). Based on the literature discussed above, Hypothesis 4 is proposed in
this paper:

H4:Growing up in a rural environment with limited access to educational resources can result in a reduction
in one’s socio-economic status, resulting in negative health outcomes in later life.
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Fig. 1 Theoretical model
ITI.Data, measurement, and method

The China General Social Survey (CGSS) is a comprehensive and continuous nationwide survey project
managed by the China Survey and Data Center for the Chinese People’s University. Since 2003, it has been
conducted 14 times across all 31 provincial regions in China. The latest CGSS 2021 survey data was released
in 2023, containing 8,148 samples and 700 variables. For this study, we utilized the effective data from a
sample of 2,823 elderly individuals, excluding non-elderly and invalid samples such as missing values and
extreme outliers.

Dependengt Variables:This study utilized the self-rated health measure to assess the health status of individ-
uals. Self-rated health was chosen due to several reasons. Firstly, health status is a comprehensive indicator
that reflects an individual’s overall health, in contrast to single indices such as morbidity and disability rates.
Secondly, existing literature has demonstrated that self-rated health can predict objective health indicators



like mortality, loss of function, and absence from work due to illness. Thirdly, self-rated health was read-
ily available and unambiguous (Liu et al., 2021). The self-rated health question in the CGSS2021 survey
questionnaire is "How would you rate your current health status? (1=very unhealthy, 2=unhealthy, 3=fair,
4=healthy, 5=very healthy)”. A higher score indicates higher self-rated health. The distribution of health
scores for the sample is presented in Table 1, where scores of 10%, 26.89%, 31.82%, 21.92%, and 9.37% were
obtained. Notably, 63.11% of the sample reported self-rated health scores lower than 3, indicating that the
health level of elderly individuals in China is relatively poor.

Table 1 Distribution of self-rated health.

The score of self-rated health 1 2 3 4 5
Percentage 9.37% 21.92% 31.82% 26.89% 10%
Accumulated 9.37% 31.29% 63.11% 90% 100%

Independent variables: This study examines the impact of childhood rural living experience on individuals
using the CGSS2021 survey questionnaire. The independent variable in this study is whether individuals
lived in rural areas during their childhood. To measure the variable, we use the question ”Where did you
usually live when you were 14 years old?” from the survey questionnaire. The answer options for this
question are binary, with 1 representing rural residency and 0 representing urban residency.

Mediating variables: The mediating constructs in this article are education and socio-economic status.
Education is measured by the question ”What is your highest level of education?” and represents the
individual’s years of education. Socio-economic status is measured by the question ” Overall, how would you
rate your own socio-economic status in society?” using a five-point scale ranging from very low to very high.

Control variables: The control variables in this study are categorized into three dimensions, namely indi-
vidual, family, and social levels. The individual level will examine five aspects, including gender (male=1,
female=0), age (difference between survey year and year of birth), marital status (married=1, unmarried or
widowed=0), political affiliation (party member=1, non-party member=0), and religious belief (has religious
belief=1, no religious belief=0). The family level will examine two aspects, namely family income (total
annual family income, logarithmic) and family size (total number of family members). The social level will
mainly focus on determining the individual’s degree of importance to health by examining whether individuals
participate in pension insurance (participate=1, not participate=0) and medical insurance (participate=1,
not participate=0).

IV. Results
(i) Descriptive Statistical Analysis

Table 2 presents the mean and standard deviation of 2823 samples of elderly individuals aged 60 or older in
CGSS2021. Regarding the dependent variable, the average health score for the elderly group is 3.062 and the
standard deviation is 1.122. Regarding the mediator variables, the average number of years of education for
the elderly group is 3.939 and the standard deviation is 2.227, indicating that the cultural level of the elderly
group is relatively low in China. The average socio-economic status is 2.283, with a standard deviation of
0.965, indicating that the socio-economic status of the elderly group is relatively low as well. Regarding
the independent variables, most (79.7%) of the farmers have had childhood rural living experience, with
a standard deviation of 0.402, indicating that the majority of the elderly lived in rural areas during their
childhood.

In terms of individual characteristics, the surveyed group consisted of 48.6% men, with an average age of
69.619. Of the older adults surveyed, 70.6% were married, 16.1% were enrolled in the Communist Party of
China, and 9% had religious beliefs. In terms of family characteristics, the household annual income level
was 9.580 (log), and the average number of family members was 2.32. In terms of social characteristics,



94.2% of the older adults surveyed were enrolled in medical insurance, and 81.2% were enrolled in pension

insurance.

Table 2 Descriptive Statistical Analysis

VARIABLES VARIABLES Indicator Mean Sd
Meaning
Dependent Health status self rated health 3.062 1.122
variable
Mediating variables  Educational years of education 3.639 2.227
resources
Socio-economic very low=1, 2.283 0.965
status low=2,
average=3,
high=4, very
high=>5
Independent Childhood rural rural=1, urban=0 0.797 0.402
variable living experience
Characteristic Gender male=1, female=0 0.486 0.500
Variable of
Individual
Age difference between 69.619 6.708
survey year and
year of birth
Marital status marital status 0.706 0.456
(married=1,
unmarried or
widowed=0)
Political party member=1, 0.161 0.368
affiliation non-party
member=0
Religious belief has religious 0.090 0.286
belief=1, no
religious belief=0
Characteristic Family income total annual family  9.580 2.961
Variable of Family income, logarithmic
Family size total number of 2.320 2.174
family members
Characteristic Medical insurance participate=1, not 0.942 0.233
Variable of Society participate=0
Pension insurance participate=1, 0.812 0.390

not participate=0

(ii) Correlation analysis

We conducted a correlation analysis to test the correlation between variables (see Table 3). Firstly, there was
a negative correlation between childhood rural living experience and the health status in old age. The corre-
lation coeflicient between childhood rural living experience and health status in old age was 0.114, indicating
a significant negative prediction of childhood rural living experience on health status in old age. Secondly,
there was a significant negative correlation between childhood rural living experience and the education
level of the elderly population, with a correlation coefficient of 0.360. Childhood rural living experience
was also significantly negatively correlated with the socio-economic status of the elderly population, with a



correlation coefficient of 0.134. Thirdly, there was a significant positive correlation between the education
level and socio-economic status of the elderly population, with a correlation coefficient of 0.184. Finally, the
education level and socio-economic status of the elderly population were significantly positively correlated
with health status, with correlation coefficients of 0.159 and 0.242, respectively.

Table 3 Correlation Analysis

Health status Childhood rural living experience Educational resources

Health status 1

Childhood Rural living experience -0.114*** 1

Educational resources 0.159*** -0.360*** 1
Socioeconomic status 0.242%** -0.134%** 0.184***
Gender 0.083*** 0.00800 0.212%**
Age -0.083*** 0.0210 -0.106***
Marital status 0.071%** -0.0100 0.126%**
Political affiliation 0.103*** -0.138%** 0.367***
Religious belief 0.00500 -0.033* -0.041%*
Family income 0.135%** -0.258%** 0.274%**
Family size -0.0120 0.127%%* -0.058***
Medical insurance 0.00200 -0.053*** 0.093***
Pension insurance 0.046** -0.118%** 0.139%**

Socio-ecor

1
-0.00200
0.067***
0.049%**
0.169%**
0.0130
0.184%%*
0.00800
0.074%**
0.063***

Note:*** p<0.01, ** p<0.05, * p<0.1
(iii)Basic regression results

Table 4 presents the baseline regression results of the effect of childhood rural living experience on an
individual’s health status in old age. Model (1) does not include any control variables. The results show
that living in a rural area during childhood has a negative impact on an individual’s health status in old
age. Model (2) includes individual characteristic variables, and the results demonstrate that the negative
effect of childhood rural living experience on health in old age remains significant with a coefficient of 0.159
and a statistical level of 1%. Model (3) includes family characteristic variables, and the results show that
an individual’s childhood rural living experience has a significant negative impact on their health in old
age, with a coefficient of 0.127 and a statistical level of 5%. Finally, Model (4) includes social characteristic
variables, and it is found that childhood residence in rural areas has a negative impact on an individual’s
health status in old age, with a coefficient of 0.109 and a statistical level of 10%. In summary, the results
in Table 4 show a significant negative association between an individual’s childhood residence in rural areas
and their health status in old age.

Controlling for other factors, individual characteristics, such as gender, age, education, and socio-economic
status, along with family and social characteristics, all have a significant impact on the health status in
old age . For instance, in Model (4), elderly males tend to have higher health levels than their female
counterparts. Moreover, as age increases, there is a gradual decline in health status in old age. In addition,
those with higher levels of education and socio-economic status tend to have better health outcomes. Family
income also plays a critical role in maintaining good health, with higher levels of income associated with
better health outcomes in old age. Furthermore, participating in medical insurance programs is associated
with higher health status in old age.

Table 4 The impact of childhood rural living experience on health in old age

Health status Health status Health status Health status

(1) (2) (3) (4)
Childhood rural living experience -0.317%** -0.159%** -0.127%* -0.109*

Variables



(-6.07) (0.055) (0.062) (0.063)

Gender 0.163%** 0.192%** 0.191***
(0.043) (0.048) (0.048)
Age -0.015%** -0.014%%* -0.013%**
(0.003) (0.004) (0.004)
Marital status 0.054 0.079 0.087
(0.048) (0.056) (0.056)
Educational resources 0.030%** 0.025%* 0.028**
(0.011) (0.012) (0.012)
Socio-economic status 0.262%*** 0.290%** 0.301%**
(0.022) (0.025) (0.025)
Political affiliation 0.070 0.119* 0.105
(0.062) (0.067) (0.068)
Religious belief 0.080 0.121 0.127
(0.073) (0.082) (0.083)
Family income 0.020** 0.020**
(0.008) (0.008)
Family size -0.011 -0.010
(0.012) (0.012)
Medical insurance -0.247**
(0.105)
Pension insurance 0.050
(0.063)
Constant 3.315%** 3.373%** 3.033*** 3.124***
(71.04) (0.251) (0.296) (0.313)
Observations 2,819 2,718 2,127 2,090
R-squared 0.013 0.088 0.114 0.118

Note:*** p<0.01, ** p<0.05, * p<0.1
(iv) Heterogeneity analysis

Regarding the current development stage of China, the health status of men and women in the elderly
population varies considerably, and their childhood experiences may have varying effects on their health in
old age. Therefore, this article conducts heterogeneity analysis based on gender to explore the differential
impact of childhood rural living experience on health in old age. Table 5 reports the heterogeneous impact of
childhood rural living experience on the health levels of men and women. On the one hand, model (1) omitted
any control variables, and the results showed that childhood rural living experience has an adverse effect
on the health status of men in old age. However, after successively adding personal characteristics, family
characteristics, and social characteristics variables, the adverse effect of childhood rural living experience on
the health of the elderly population was insignificant. On the other hand, model (5) omitted any control
variables, and the results showed that childhood rural living experience has an adverse effect on the health
status of women in old age. Models (6), (7), and (8) successively added personal characteristic variables,
family characteristic variables, and social characteristic variables, and childhood rural living experience has
an adverse effect on health in old age. Taking column (8) as an example, childhood rural living experience
has an adverse effect on health in old age at the 10% statistical significance level, and the coefficient of
influence is 0.159.

Table 5: Heterogeneity Analysis

Panel A: male Variables male male male male

(1) (2) 3) (4)



Childhood -0.250%%* -0.095 -0.081 -0.067

rural living

experience
(-3.35) (0.077) (0.086) (0.088)
Constant 3.359%** 3.475%** 3.122%** 3.365%**
(50.17) (0.354) (0.420) (0.450)
Observations 1,369 1,330 1,078 1,060
R-squared 0.008 0.086 0.100 0.104
Panel B: female Variables female female female female
(5) (6) (7) (8)
Childhood -0.382%** -0.229%%* -0.175* -0.159%*
rural living
experience
(-5.27) (0.080) (0.091) (0.091)
Constant 3.275%** 3.451%%* 3.095%** 3.025%**
(50.66) (0.360) (0.420) (0.440)
Observations 1,450 1,388 1,049 1,030
R-squared 0.019 0.078 0.110 0.115

Note:*** p<0.01, ** p<0.05, * p<0.1
(v) Robustness test and endogeneity treatment

To enhance the credibility of the research findings, this paper utilizes the method of alternative indicators
to conduct robustness tests. Specifically, the indicator ”"the frequency of health problems affecting work
or daily activities in the past four weeks (1=always, 2=often, 3=sometimes, 4=rarely, 5=never)” in the
survey questionnaire of the Chinese General Social Survey 2021 (CGSS2021) is chosen for further analysis.
The results of the robustness test are presented in Table 6, with Model (1) not including any control
variables. The findings reveal that childhood rural living experience has a significant negative impact on
elderly health, with a coefficient of 0.469 at the 1% level. As Models (2), (3), and (4) gradually incorporate
personal characteristics, family characteristics, and social characteristics variables, the negative impact of
childhood rural living experience on elderly health persists. Taking Model (4) as an example, childhood
rural living experience has a significant negative impact on elderly health at the 1% level, with a coefficient
of 0.145. These results are consistent with previous research, providing indirect support for the scientificity
and credibility of the research findings.

Table 6: Robustness Test

Variables Health condition Health condition Health condition Health condition
1) 2) 3) (4)
Childhood rural living experience -0.469*** -0.258%** -0.172%* -0.145*
(-7.41) (0.066) (0.076) (0.076)
Gender 0.201%** 0.195%** 0.195%**
(0.052) (0.059) (0.059)
Age -0.018*** -0.018*** -0.017*%*
(0.004) (0.005) (0.005)
Marital status 0.116** 0.129* 0.128*
(0.057) (0.068) (0.068)
Educational resources 0.060*** 0.060*** 0.062%**
(0.013) (0.015) (0.015)
Socio-economic status 0.279%%* 0.274*** 0.283***
(0.027) (0.030) (0.031)



Political affiliation 0.034 0.089 0.061

(0.075) (0.082) (0.083)
Religious belief -0.017 -0.025 -0.020
(0.088) (0.100) (0.101)
Family income 0.039%** 0.039%**
(0.010) (0.010)
Family size -0.002 0.001
(0.015) (0.015)
Medical insurance -0.177
(0.128)
Pension insurance 0.112
(0.077)
Constant 3.873*** 3.944%** 3.421%** 3.394%**
(68.62) (0.303) (0.360) (0.382)
Observations 2,814 2,714 2,127 2,090
R-squared 0.019 0.095 0.112 0.113

Note:*** p<0.01, ** p<0.05, * p<0.1

During the argumentation presented here, potential endogeneity issues may arise, including omitted variables
and measurement errors. Childhood rural living experiences are influenced by factors such as family income,
family size, as well as parental characteristics, making complete observation challenging. Moreover, self-
reported health status is subjectively evaluated, which can easily result in measurement errors in statistical
analysis.

The binary nature of the ”childhood rural living experience” variable makes it difficult to satisfy the as-
sumption that ”endogenous variables are continuous” in the traditional instrumental variable estimation
model (2SLS). To test whether there is significant endogeneity between ”childhood rural living experience”
and "elderly health status,” this article employs the conditional mixed process (CMP) estimation method.
CMP estimation is a two-stage process that requires interpreting results in two steps. First, the correlation
between the instrumental variable and the endogenous explanatory variable is estimated. If the coefficient of
the instrumental variable is significant, it meets the correlation conditions. Second, the results are applied to
the benchmark model regression to judge the exogeneity of the explanatory variable based on the significance
level of the endogeneity test parameter (i.e., Atanhrho_12). If the parameter significantly does not equal
zero, the explanatory variable is considered endogenous, and the CMP estimation results are deemed more
reliable. Conversely, if the explanatory variable is exogenous, the benchmark regression results are more
reliable.

”

We chose ”the mother’s place of residence at birth (rural or urban)” and ”the mother’s employment status
at the age of 14 (full-time farmer, part-time farmer, or other)” as instrumental variables, using methods
with. First, considering whether individuals lived in rural areas during their childhood is closely related to
their mother’s place of residence at birth and their mother’s occupation during childhood. If an individual’s
mother frequently resided in rural areas at the time of their birth, the individual also had rural living
experience during their childhood. During childhood, individuals need to be taken care of by their parents,
and individuals often live with their mother. If their mother’s occupation during childhood was mainly
farming, then the individual would also mainly reside in rural areas. Second, on the other hand, when
controlling for multiple variables, ”the mother’s place of residence at birth (rural or urban)” and ”the
mother’s employment status at the age of 14 (full-time farmer, part-time farmer, or other)” are relatively
exogenous and have a smaller direct impact on an individual’s health in old age.

We selected ”the mother’s place of residence at birth (rural or urban)” and ”the mother’s employment
status at the age of 14 (full-time farmer, part-time farmer, or other)” as instrumental variables, utilizing
appropriate methodology. Firstly, a close association exists between childhood location and the mother’s
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place of residence at birth, and her occupation during that period. Consequently, if an individual’s mother
primarily resided in rural areas at the time of the individual’s birth, it can be assumed that the individual
has had experience living in rural areas during their childhood. In most cases, children require parental
care during childhood, and they usually live with their mother. If the mother’s occupation was primarily
farming during that time, it follows that the individual would also have resided in rural areas. Secondly,
”the mother’s place of residence at birth (rural or urban)” and ”the mother’s employment status at the age
of 14 (full-time farmer, part-time farmer, or other)” are considered to be relatively exogenous and have a
lesser direct impact on an individual’s health in old age when multiple variables are controlled for.

Table 7: Endogenous treatment

Variables First stage First stage Second stage Second stage
&) ) 3) ()

Childhood -0.214%** -0.423%**

rural living (-3.23) (-3.40)

experience

Mother’s place 3.237x**

of residence at (27.44)

birth (rural or

urban)

Mother’s 1.566%**

employment (19.63)

status at age

of 14

Control YES YES YES YES

variables

Atanhrho-12 0.013 (0.23) 0.165 (1.94)

Wald chi? 993.75 716.61 993.75 716.61

Sample 2,154 2,154 2,154 2,154

number

Note:*** p<0.01, ** p<0.05, * p<0.1
V. Analysis of the Influence mechanism

This study employs hierarchical regression analysis to investigate the chain-mediated effects of childhood
rural living experience and elderly health through education resources and socio-economic status (refer to
Table 8). To better demonstrate the mediating role of Educational Resources and Socio-economic status
in the chain of causation between Childhood rural living experience and Health status in old age, this
study generated a path diagram of the mediating chain, as shown in Fig 2. The analysis demonstrates that
childhood rural living experience significantly and positively impacts elderly health at the 1% statistical
level, as well as significantly and positively predicts socio-economic status and health status in old age.
Education resources also significantly and positively impact socio-economic status at the 1% statistical level.
When childhood rural living experience, education resources, and socio-economic status are all included in
the regression equation, childhood rural living experience, education resources, and socio-economic status all
significantly and positively impact elderly health. Therefore, education resources and socio-economic status
exhibit a chain-mediated effect in the relationship between childhood rural living experience and elderly
health.
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Fig. 2 Intermediary model estimation

The study controlled for individual, family, and social characteristics and used Stata 17.0 to obtain a Boot-
strap sample of 1000 for testing the chain-mediated effect. Table 9 shows that childhood rural living experi-
ence has a direct effect on elderly health, and the Bootstrap 95 percent confidence interval does not include 0.
The Bootstrap 95 percent confidence intervals for the indirect effects of education resources, socio-economic
status, and education resources - socio-economic status do not include 0, indicating significant mediating
effects in the relationship between childhood rural living experience and elderly health. The total mediating
effect is 0.139, accounting for 51.48 percent of the total effect (0.270). Childhood rural living experience
affects elderly health through three paths: childhood rural living experience - education resources - elderly
health (0.054, accounting for 20 percent of the total effect), childhood rural living experience - socio-economic
status - elderly health (0.059, accounting for 21.85 percent of the total effect), and childhood rural living
experience - education resources - socio-economic status - elderly health (0.026, accounting for 9.63 percent
of the total effect). These results support hypotheses 2, 3, and 4.

Table 8 Multiple Mediation Model Analysis of Childhood Rural Living Experience and Elderly Health Level

Educational resources Socio-economic status Health status

Variables (1) (2) (3)
Childhood rural living experience —-1.455%** -0.139** -0.109*
(-13.76) (-2.55) (-1.75)
Educational resources 0.044*** 0.028**
(4.06) (2.26)
Socio-economic status 0.301%**
(11.98)
Control variables YES YES YES
Constant 5.570%*** 0.455* 3.124%%*
(10.52) (1.67) (9.98)
Observations 2,141 2,093 2,090
R-squared 0.297 0.085 0.118

Note:*** p<0.01, ** p<0.05, * p<0.1

Table 9 Analysis of the Mediating Effect of Education Resources on Social-Economic Status

Path b
Direct effect

Childhood rural living experience-Health status in old age

Mediating effect

Childhood rural living experience-Educational resources-Health status in old age
Childhood rural living experience-Socio-economic status-Health status in old age

12

-0.130

-0.054
-0.059

Bootstra;
0.056

0.020
0.016



Childhood rural living experience-Educational resources-Socio-economic status-Health status in old age -0.026 0.006
Total effect -0.270  0.056

Note:*** p<0.01, ** p<0.05, * p<0.1

People who grew up in rural areas often have limited access to educational resources, and this can lead to a
shorter duration of education. However, education is a key factor in shaping an individual’s socio-economic
status. The more years of education one obtains, the higher their socio-economic status is likely to be.
Additionally, individuals with higher socio-economic status are more likely to access high-quality healthcare
resources and services. As a result, access to educational resources and socio-economic status positively
impact individuals’ health in old age. However, rural life may disrupt this positive trend, resulting in a lower
duration of education, lower socio-economic status, and ultimately, worse health in old age.

VI. Conclusion and Discussion

Exploring the factors that influence the health of individuals in mid- and late-life is of great academic and
practical value as it is a prerequisite for achieving healthy aging. Life course theory suggests that events
and personal experiences during this period have a profound and far-reaching impact on individuals’ health.
The health status of individuals in mid- and late-life is the result of the accumulation, superposition, and
interaction of a series of events, experiences, and risks over the life course. Therefore, analyzing these long-
term effects not only contributes to our understanding of life course health factors, but also provides insight
into the social and life course health factors (Elder Jr, 1998).

The analysis reveals that a person’schildhood rural living experience has a significant negative impact on their
health in old age. Educational resources and socio-economic status acquired during childhood play a chain-
mediated role in the relationship between childhood rural living experience and elderly health (Mckenzie et
al., 2011; Zhong et al., 2017). Limited access to educational resources creates difficulties in improving their
socio-economic status, resulting in most individuals remaining in a lower socio-economic status throughout
their lives. This lower social status limits access to high-quality health services and ways to supplement
nutrition, coupled with backward health and lifestyle concepts, which brings disadvantages to elderly health
(Grossman, 1997). This study contributes to the understanding of elderly health status from a life-cycle
perspective and provides suggestions and reflections for promoting lifelong health of rural residents.

First, this paper finds that childhood rural living experience has a significant negative effect on individual
health status in old age, supporting hypothesis 1. In rural China, the lack of access to nutrition and quality
medical resources causes health disadvantages to accumulate from childhood, resulting in malnutrition and
early accumulation of chronic diseases, which are reflected in health status in old age (Hannum & Meiyan,
2006). Therefore, nutrition and health in childhood have an important impact on the lifelong health status
of individuals, and access to health resources and growth environment in childhood need to be emphasized
(Neelsen & Stratmann, 2011).

Second, educational resources, as one of the mediating effects, had a significant impact on the health in
old age of the childhood rural living experience group; overall, the higher the level of education, the better
the health in old age (Yang et al., 2014)At the same time, the higher the level of education, the more
socioeconomic resources and more development opportunities are available, and thus better access to health
services and nutrition. This proves the hypothesis of this paper.2 Education not only benefits people through
the accumulation of intellectual capital, but also adds further value to human capital through its impact on
health, and the improvement of rural educational resources will help to reduce the cumulative disadvantage
of health in the process of personal development (Aizer & Stroud, 2010).

Moreover, the socio-economic status had a mediating effect. The upbringing in rural areas, with a generally
lower socio-economic status compared to urban areas due to the developmental imbalanc (Almond & Currie,
2010), resulted in rural residents being more likely to spend their income on necessary daily expenses, thus
forgoing nutritional and health care products. This disadvantage in health accumulation had a negative
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impact on health in later life, supporting the hypothesis of this study. According to the above conclusions,
the development of the rural economy is of great importance for the health of rural residents, and the
improvement of the socioeconomic level can promote the residents’ attention to their nutritional intake and
health, and give them the ability to provide themselves with more healthful products, thus eliminating the
poor health status brought about by their lower socio-economic status.

Finally, we found that childhood rural living experience have an indirect effect on health in old age, which is
mediated by educational resources and socio-economic status. Individuals with greater access to educational
resources tended to receive more years of education, which in turn had an impact on their future socio-
economic status. This was reflected in their income and social class, and accumulated over the course of
their life to affect their health status in old age. The impact of this chain was amplified in rural areas, where
educational and economic resources are relatively scarce, leading to poor health outcomes in old age (Zhang
et al., 2012) . Therefore, it is important to address the shortcomings of rural areas in terms of educational
and socioeconomic resources, in order to promote health for all.

This study has certain limitations. Firstly, the study utilizes cross-sectional data from 2021, which makes
it difficult to capture temporal changes over time. Secondly, the data selected for this analysis is relatively
homogeneous and limited to mainland China, thus limiting its generalizability to other regions or countries.
Thirdly, the potential mediating effects of education and socio-economic status in the relationship between
childhood rural living experience and old-age health may be influenced by various social structural factors
such as social class, occupation, and workplace, which need further investigation with the inclusion of other
contextual variables.
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