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Workers with agricultural hukou (WAH) in China, due to the prevalence of their group and
their vulnerability in terms of health, have long been the focal point of research. This study
utilizes data from the 2016, 2018, and 2020 China Family Panel Studies (CFPS) to analyze the
self-rated health status and influencing factors of different subgroups of WAH, including
subsistence farmers, agricultural laborers, and non-agricultural workers. This study employed
the two-way fixed-effects model, treatment effects model, double machine learning (DML),
and structural equation modeling (SEM). The results show that, within the WAH population,
subsistence farmers have the lowest self-rated health levels. In contrast, no statistically
significant health differences were found between agricultural laborers and non-agricultural
workers. Drawing upon public service accessibility theory, this study further confirms the
chain mediation effect of income satisfaction and medical service quality on these health
disparities. The findings provide important insights for the government to formulate more

targeted and practical health promotion policies.

1Zhongnan University of Economics and Law, Wuhan, China. 2 The United Research Center of The Chinese Government Development, Nankai University,
Tianjin, China. 3 Central China Normal University, Wuhan, China. 40cean University of China, Qingdao, China. ®email: yzxouc@163.com

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | (2025)12:539 | https://doi.org/10.1057/s41599-025-04859-z 1


http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-025-04859-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-025-04859-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-025-04859-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-025-04859-z&domain=pdf
mailto:yzxouc@163.com

ARTICLE

Introduction

he term “nongmin” is commonly translated into English as

“farmer,” “peasant,” or “peasantry,” but these translations

fail to fully capture its multidimensional meaning in the
Chinese context. In China, “nongmin” not only refers to indivi-
duals engaged in primary industries but, more importantly, to
those who hold an agricultural hukou. The household registration
system plays a critical role in Chinese society, distinguishing
between agricultural and non-agricultural hukou, determining
legal status, and affecting the distribution of social welfare and
resources (Gong et al., 2012). This study focuses on the working-
age population holding an agricultural hukou, particularly those
involved in material or service production activities, aiming to
explore health disparities within this group and their causes.

However, workers with agricultural hukou (WAH) represents a
large social group with significant and non-negligible internal
differences, necessitating their classification into types. Drawing
on other works (Schneider, 2015; Zhang and Donaldson, 2010),
and considering the realities of China, this study categorizes
WAH according to the type of employer and the nature of work
into subsistence farmers, agricultural laborers, and non-
agricultural workers.

Subsistence farmers are a widely prevalent group in China,’
typically referring to laborers who cultivate their own land and
rely primarily on agricultural income for their livelihood. The
lifestyle of subsistence farmers is relatively independent, and their
economic activities depend less on external labor markets.
However, with the development of the socioeconomic environ-
ment, the rigid hukou system in China has also led to a migration
pattern from rural to urban areas that differs from those in other
developing countries (Treiman et al., 2001), forming the unique
Chinese migrant worker group. A defining characteristic of this
group is that they engage in non-agricultural work in cities, but
their hukou remains in rural areas.

Besides these two types, there exists a group known as agri-
cultural laborers. Although they are also engaged in agricultural
production, they do not work on their own land but for agri-
cultural enterprises or cooperatives, with wages as their main
source of livelihood. The characteristics of this group are as fol-
lows: Labor forms are more modernized, and production rela-
tions are increasingly corporate and collectivized. It should be
noted that, in more economically developed countries, agri-
cultural laborers are often referred to as farm workers and are
included in the worker category. However, in China, because they
still retain an agricultural hukou, they are classified as WAH
rather than general workers.

According to the China Statistical Yearbook 2023, the number
of workers engaged in agricultural production (including sub-
sistence farmers and agricultural laborers) reached 177 million in
2022, accounting for 24.1% of the total employed population in
China.’ Additionally, in 2023, the total number of migrant
workers in China reached 298 million.* In comparison, globally,
the agricultural laborer group is also substantial. According to the
International Labor Organization, in 2019, 1.239 billion people
worldwide were engaged in primary industries, such as agri-
culture, forestry, animal husbandry, and fisheries, while the
number of workers living in rural areas reached 1.508 billion.”

At the same time, with the advancement of urbanization, more
rural residents are moving to cities for work. This has further
highlighted the heterogeneity within agricultural laborer and rural
resident groups. Focusing on the health of these groups and their
internal subgroups is not only pertinent to China’s national
context but also has global significance. The WAH subgroups face
unique health risks, and their health status urgently requires
improvement. They are more susceptible to multiple factors, such
as occupational health risks, insufficient access to medical
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services, and social psychological factors. These factors are
intertwined, posing significant challenges to the health of WAH
and potentially exacerbating health inequalities. In-depth research
into health disparities within WAH and their causes is crucial for
developing effective health intervention strategies and promoting
social equity and harmonious development.

Based on the context presented above, this study poses two
core research questions: 1) Are there differences in self-rated
health among the three subgroups within WAH-subsistence
farmers, agricultural laborers, and non-agricultural workers? 2)
What are the pathways that influence the health disparities
among these three groups?

The contributions of this study are reflected in the following
two aspects: 1) On a theoretical level, by integrating the public
service accessibility theory, this study deepens the understanding
of self-rated health differences among various WAH. The appli-
cation of this methodology not only enriches research on WAH’s
health but provides a new perspective on how WAH assess their
health levels based on the relationship between their income
status and the accessibility of medical public services. 2) On a
practical level, by exploring how the accessibility of medical
services influences self-rated health differences among WAH
subgroups, the findings of this research help policymakers better
understand the specific health challenges faced by these groups.
This provides an empirical foundation for formulating more
precise and targeted health promotion and disease prevention
strategies. Furthermore, the research emphasizes the importance
of improving public service accessibility, particularly enhancing
access to medical services, in improving the health of WAH and
other vulnerable groups.

Figure 1 summarizes the structure of this paper’s remaining
sections, Fig. 2 shows the theoretical framework of the study.

Literature review

The concept of self-rated health. Self-rated health, also known as
self-perceived health, self-assessed health, or subjective health,
refers to an individual’s subjective evaluation of their own health
status. Although it is a subjective assessment, it is not only an
important measure of health, reflecting both objective and sub-
jective aspects of health (Jylhd, 2009; Kaplan and Baron-Epel,
2003), but also reflects other relevant factors that influence health
(Meng et al., 2014). Therefore, the concept of self-rated health is
widely applied in public health research and has become an
effective tool for exploring the health status of WAH in this study.

The impact of WAH’s occupational identity on health. There is
some debate in the academic community about WAH’s self-
rated health status. Agriculture is characterized by demanding
and unpredictable occupational requirements. Farmers typically
work 50 to 80 h per week, with work hours varying by season,
month, and day and often experience lower profit margins
(Lilley et al., 2012; Sanne et al., 2004). These challenges expose
agricultural laborers to a broad range of mental health risks
(Younker and Radunovich, 2021), including anxiety, depres-
sion, and most concerning, suicide (Jones-Bitton et al., 2020;
Kim et al., 2019; Klingelschmidt et al., 2018). Numerous studies
have found that due to prolonged engagement in heavy physical
labor and high-risk tasks, WAH reports higher rates of chronic
diseases, functional disabilities, and occupational comorbidities
(Tonelli et al., 2014), resulting in lower self-rated health com-
pared to other socioeconomic groups (van Oostrom et al., 2021;
Rask et al., 2017).

Vandenbosch et al. (2016) further observed that low access to
medical services and lower health literacy exacerbate health
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Fig. 1 Research and analysis framework.

problems among farmers, leading to poorer overall health reluctant to seek help when ill, further increasing their health
compared to other occupational groups. Additionally, Zhang risks. However, there are differing opinions in the research about
et al. (2018) found that the mental constraints shaped by WAH’s self-rated health levels. Some researchers, while acknowl-
traditional family ethics and negative social culture make farmers edging the prevalent poor self-rated health status among
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agricultural workers, argue that such lower levels of self-rated
health are common across all occupations with low-income and
education levels (Mueller, 2021). Others believe that, compared to
other labor groups, WAH have better self-rated health levels
(Haseli-Mashhadi et al., 2009). The reasoning is that WAH
engage in more physical activity in their daily work, making them
less prone to chronic diseases such as diabetes and hypertension.
In other words, compared to other occupational groups, WAH is
more active, which could lead to better overall health status and,
consequently, better reported health levels (Yu et al.,, 2019).

Comparison of WAH subgroups. In addition to the overall
discussion of self-rated health levels among WAH, researchers
have also focused on the health status of different types of WAH.
Existing studies primarily reveal health disparities among various
subgroups based on factors such as gender, age, income level, and
education.

First, gender plays an important role in the health of
agricultural laborers. Specifically, female WAH tend to rate their
health lower than their male counterparts (Tian et al., 2023) and
are more likely to suffer from conditions such as hypertension
and musculoskeletal pain (Lee et al., 2019), and face higher levels
of psychological and emotional distress (Brew et al., 2016). These
disparities are closely related to social gender roles, the division of
labor, and the dual pressures that women face in agricultural
labor (both agricultural work and domestic responsibilities)
(Adejoh et al., 2022). Second, regarding age, studies have found
that older WAH experience poorer physical and mental health
compared to younger WAH (Martins et al., 2023; Okyay et al.,
2018; Zhang et al,, 2011) and face higher risks of anxiety and
depression (Akpinar et al, 2023). Furthermore, Rinsky-Halivni
et al. (2022) observed that the work environment and social
support play significant roles in the mental health of agricultural
laborers across different age groups. A safe working environment
and a strong social network can help mitigate agricultural stress
and promote health. Finally, income level and education are also
key factors influencing the health status of WAH’ s subgroups.
Many studies have found that, compared to low-income and low-
education farming groups, high-income and highly educated
farmers are more likely to understand the health risks associated
with pesticide exposure (OBrien et al., 2012), are more likely to
adopt healthier lifestyles and practices (Wu and Zeng, 2024), and
thus enjoy better overall health (Kongtip et al., 2018; Nguyen
et al., 2020).

Overall, current academic discussions on the relationship
between agricultural occupational identity and self-rated health,
physical health, and mental health are extensive. However,
comparative studies on the health of WAH subgroups are
relatively rare, and few studies categorize subgroups based on
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labor characteristics. Additionally, there is limited research
analyzing the mechanisms influencing health disparities between
subgroups. In fact, the mechanisms contributing to the health
issues of agricultural subgroups vary. Clarifying the roles of
economic factors such as income and public service factors such
as medical service is a critical prerequisite for improving the
health levels of different WAH groups in a targeted manner.

Research hypotheses

Comparison of self-rated health among WAH subgroups. This
study categorizes WAH into three types—subsistence farmers,
non-agricultural workers, and agricultural laborers—based on the
nature of their work and working environment. It aims to explore
the differences in self-rated health levels among these three
groups.

First, for the subsistence farmer group, which primarily
depends on their own land for livelihood, they mostly live in
underdeveloped areas and engage in low-level agricultural
production activities. Not only are they highly vulnerable to the
negative impacts of sudden changes in the work environment (Li
et al., 2018a; Wang et al., 2014), but their income is also difficult
to secure effectively. Therefore, they are likely to have lower self-
rated health levels (Nguyen et al.,, 2019).

Second, for the increasingly large group of non-agricultural
workers, a study by Shao et al. (2016) found that, due to their
lower income levels, they have poorer self-rated health. However,
they can improve their self-rated health through means such as
registering for health insurance (Wang, 2018) and increasing
awareness of the value of their work (Yang et al,, 2021).

Third, for agricultural laborers working in agricultural
enterprises or cooperatives, the corporate production model
provides them with a safer work environment and modern
agricultural equipment, reducing their risk of occupational
diseases and work intensity (Wossen et al., 2017). However,
agricultural laborers’ health still faces negative impacts from
pesticide exposure (Li et al., 2018b) and injuries related to specific
tasks (Perkio-Makela, 2000). Thus, the following hypotheses are
proposed:

Hypothesis 1a: The self-rated health of subsistence farmers is
significantly lower than that of non-agricultural workers and
agricultural laborers.

Hypothesis 1b: There is no significant difference in self-rated
health between non-agricultural workers and agricultural
laborers.

The chain mediation role of income satisfaction and medical
service quality. In response to the self-rated health status
observed in WAH subgroups, this study further analyzed its
potential mechanisms under the framework of public service
accessibility theory. The accessibility of public services means the
ability of individuals or groups to obtain the public services they
need. This ability consists of five dimensions: accessibility,
acceptability, availability, affordability, and geographical accessi-
bility (Li and Wang, 2024; Penchansky and Thomas, 1981).
Among them, accessibility is the extent to which public services
are sufficient and able to meet the needs of the target group,
emphasizing the quantity and variety of services provided.
Acceptability is the extent to which public services are consistent
with the cultural, social, and value preferences of the target group,
meaning services must take the audience’s background and needs
into account. Availability is the extent to which services are
provided when the target group can access them and whether
they meet the specific needs of the group, emphasizing the
timeliness and adaptability of services. Affordability is the extent
to which the target group has the financial ability to pay for the
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services required. Finally, geographical accessibility is the extent
to which individuals can physically reach the locations where
public services are provided. These dimensions interact and col-
lectively determine the actual level and quality of public service
access available to different groups, thereby affecting their quality
of life and health levels.

Income is a key factor in predicting differences in medical
utilization across various income groups (Chen et al, 2020),
reflecting the affordability dimension of public service accessi-
bility theory. Income enhances the likelihood of individuals
accessing necessary medical services and increases the freedom to
choose higher-quality medical resources (Li et al., 2014), thereby
predicting personal health levels to some extent (Onarheim et al,,
2018). This explains why individuals with higher annual incomes
are more likely to report a good self-rated health status (Strauss
et al.,, 2010; Sun et al., 2011).

As an individual’s cognitive attitude toward the state of medical
service, medical service quality reflects the accessibility, accept-
ability, and geographical accessibility dimensions of public service
accessibility theory (Li and Wang, 2024). High satisfaction with
medical services indicates an advantage in the quality and
accessibility of medical services, not only enhancing individuals’
evaluations of health services but positively impacting their self-
rated health status (Arraras et al., 2013; Iskandarsyah et al. 2013;
Wong and Fielding, 2008). Therefore, individuals who are more
satisfied with the quality of medical services tend to have better
self-rated health levels (Gupta et al., 2015; Pita-Fernandez et al.,
2013).

Furthermore, there is a close relationship between income
satisfaction and the evaluation of medical services, reflecting the
interaction between economic resources and service quality in the
theory of accessibility to public services. Generally, individuals
with higher incomes and satisfaction are more likely to opt for
higher standard medical service and healthcare (Wang et al.
2013). Those who receive high-quality medical services often
achieve higher satisfaction with medical and life quality, thereby
obtaining higher self-rated health levels (Perlman and Bobak,
2008). Moreover, previous studies have demonstrated a signifi-
cant positive correlation between income satisfaction and
satisfaction with medical services (Sha et al., 2019; Zheng et al,,
2023).

Finally, income satisfaction is a relative concept, emphasizing
the importance of relative income in the theory of social
comparison (Crosby and Hamilton, 2017; Yu and Chen, 2016).
An individual’s satisfaction with their income depends not only
on their absolute income level but also their socioeconomic
environment (D’Ambrosio and Frick, 2007) and the influence of
their reference group (Prus, 2011). Based on the above analysis,
there are significant differences in the work environment and
income satisfaction among subsistence farmers, non-agricultural
workers, and agricultural laborers within the WAH. These
differences further affect their evaluations of medical service
quality and judgments about self-health status. Hence, the
following hypothesis is proposed:

Hypothesis 2: Income satisfaction and medical service quality
sequentially mediate the relationship between WAH subgroups
and their self-rated health levels.

Methods

Data. The data used in this study were derived from the China
Family Panel Studies (CFPS) and the China City Statistical
Yearbook. The CFPS is a national, large-scale, multidisciplinary
social tracking survey organized by Peking University that reflects
the changes in Chinese society, economy, population, education,
and health. This survey has been conducted every two years since

2010, with the latest data available up to 2020. The CFPS focuses
on the economic and non-economic welfare of Chinese residents,
with surveys from 25 provinces/municipalities/autonomous
regions, and a target sample size of 16,000 households. The survey
included all family members in the sampled households, ensuring
the representation, reliability, and validity of the sample data.
This study selected the CFPS data from 2016, 2018, and 2020 to
construct a panel dataset. The China City Statistical Yearbook,
published by the National Bureau of Statistics of China, is an
important statistical resource that comprehensively reflects the
socioeconomic development of Chinese cities.

The statistical analysis for this study was conducted using Stata
17. Initially, CFPS and the China City Statistical Yearbook data
were merged, and samples with missing variables were excluded.
Then, a balanced panel dataset was constructed, excluding
samples with observations in only one or two periods. The final
effective sample size for the study was 16,439.

Variables

Dependent variable. The dependent variable in this study was self-
rated health. Drawing from the research by Dorélien and Xu
(2020), this variable was obtained from the CFPS2018 question,
“What do you think of your health status?” The respondents’
answers ranged from “unhealthy,” “average,” “relatively healthy,”
to “very healthy,” and “extremely healthy.” Values from 1 to 5
were assigned, with the score positively correlated with the level
of self-rated health.

Independent variable. The independent variable in this study was
the type of WAH. Based on the research and classification of
WAH in China by other researchers (Schneider, 2015; Zhang and
Donaldson, 2010), this study identified the target group—WAH
—based on the “current hukou status” question in the CFPS.
There were significant differences within the WAH, and these
groups could be categorized according to employer type and job
nature, which may lead to differences in self-rated health.
Therefore, it was crucial to explore these health disparities.

Thus, based on the two questions—whether “the main job is
working for oneself/one’s own family or employed by others/
families/organizations/units/companies” and whether “the main
job is agricultural or non-agricultural work”—WAH are divided
into three categories: 1) subsistence farmers (engaged in their
own agricultural production and management), 2) agricultural
laborers (working in agriculture for others), and 3) non-
agricultural workers (engaged in non-agricultural work). This
classification facilitated subsequent pairwise comparative analysis
of self-rated health levels across these groups.

Control variables. Based on the research questions, this study
considered various factors when selecting the control variables.
Specifically, the control variables were in two categories: 1)
individual characteristics and 2) family characteristics.

Individual characteristics included age, gender, marital status,
education level, belief, medical history, medical insurance, life
satisfaction, social status evaluation, exercise, smoking, and
drinking. These variables aim to control for the individual’s
basic social characteristics, psychological state, and health
behaviors.

Family characteristic variables included household size, house-
hold net income, and household total expenditure; they were
primarily used to control for the potential influence of family
structure and economic status on the research framework.

Instrumental variable. The primary analysis in this study focused
on the differences in self-rated health levels among three WAH
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groups: subsistence farmers, agricultural laborers, and non-
agricultural workers. However, endogeneity may be present in
the study, particularly in the process of occupational choice, in
which self-selection bias might exist among WAH. To address
this issue, this study employed a treatment-effect model. The
required instrumental variable for this model is the urbanization
rate, which reflects the degree of urbanization in a region. The
urbanization rate is calculated as: Urban population/(Urban
population + Rural population).

The validity of the instrumental variable requires meeting two
criteria: relevance and exogeneity. In terms of relevance, as
urbanization levels increase, economic conditions in the region
improve, and the industrial structure gradually diversifies,
providing more employment opportunities (including agricul-
tural jobs) (Dorosh and Thurlow, 2021). Therefore, WAH may
transition into agricultural laborers or non-agricultural workers,
leading to the formation of different groups. As a result, there is a
strong correlation between the urbanization rate and the
distinctions among subsistence farmers, agricultural laborers,
and non-agricultural workers.

Regarding exogeneity, although urbanization may indirectly
affect individual health through factors such as economic
conditions and living environment (Wang et al., 2023), its direct
impact on individual health status is relatively limited. Therefore,
the urbanization rate meets the exogeneity requirement and can
serve as a valid instrumental variable in comparing self-rated
health differences among subsistence farmers, agricultural
laborers, and non-agricultural workers.

Mediating variables. Based on the studies by Sha et al. (2019) and
Zheng et al. (2023), both wage satisfaction and satisfaction with
medical services have a certain impact on individuals’ self-rated
health. Therefore, this study analyzed the mediation mechanisms
of income satisfaction and medical service quality as mediators in
the self-rated health differences between subsistence farmers and
agricultural laborers and between subsistence farmers and non-
agricultural workers. In the selection of specific variables, the
income satisfaction variable was directly obtained from the CFPS
question, “How satisfied are you with the income from this job?”
with values assigned from 1 to 5, low to high.

Since medical service quality as a latent variable is difficult to
observe directly, this study selected three observable variables to
measure it: rank of healthcare institutions, satisfaction with
healthcare institutions, and assessment of the level of healthcare
institutions. These observable variables are obtained from the
CFPS responses to “If you need to see a doctor, where do you
usually go?”, “How satisfied are you with the overall medical
conditions at the place you receive treatment?”, and “How do you
rate the medical level at the place you receive treatment?” The
responses to these three observable variables were assigned values
from 1 to 5, low to high.

Model selection

Two-way fixed-effects model. To explore the differences in self-
rated health levels among the three subgroups of WAH (sub-
sistence farmers, agricultural laborers, and non-agricultural
workers), this study employed a two-way fixed-effects model for
preliminary estimates. The model is specified as follows:

SRH,, = a,Peasant,, + Individual,,p 4+ Family,y + +X.+ 8, + ¢, (1)

Where SRH;, represents the self-rated health level of the i-th
respondent at time ¢, and Peasant,, represents the identity of the
i-th respondent at time ¢, indicating whether they are a sub-
sistence farmer, agricultural laborer, or non-agricultural worker.
Individual,  represents a set of variables that measure individual
characteristics, and Family,y represents a set of variables that
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measure family characteristics. A, denotes the regional fixed
effects, §, denotes the year fixed effects, and ¢; represents the
random error term. a, is the coefficient to be estimated in this
study, reflecting the magnitude and direction of the effect of
different WAH identities on self-rated health levels.

Treatment effects model. To address the estimation bias caused by
self-selection bias, this study adopted the treatment effects model
proposed by Maddala (1983). This model aims to mitigate the
impact of unobservable factors on individual decisions and is
particularly suitable for situations with endogeneity issues. The
core idea is to introduce a selection equation to control for self-
selection bias, thereby improving the precision of treatment effect
estimation. The treatment effects model resolves the self-selection
bias problem through two-stage regression.

In the first stage, a probit model is used to estimate the
selection equation, which describes the probability of sample
selection. Specifically, the selection equation is expressed as
follows:

P(D; = 1|1Z;) = D(Z;0) @

Where D; is a binary variable indicating whether individual i
receives the treatment (0 or 1); Z; is the set of explanatory
variables related to the selection, including control variables and
exogenous instrumental variables; § is the parameter vector to be
estimated; and @ denotes the cumulative distribution function of
the standard normal distribution. By estimating this equation, the

estimated value 9 is obtained, and the inverse Mills ratio (IMR),

denoted as );, is calculated.
In the second stage, ordinary least squares regression is
performed with the following model:

Y, :Xiﬁ+Diy+)/\\ip+€i 3)

Where Y, is the dependent variable, X; represents the control
variables, D, is the core explanatory variable (the binary variable

indicating whether the treatment was received), and A, is the IMR
obtained in the first stage, included as an additional control

variable in the regression. The regression provides estimates of 3,

V> p- ~

In this model, the inclusion of \; as a control variable helps
eliminate potential endogeneity problems caused by self-selection
bias. If the estimated coefficient p is significant, it indicates that
self-selection bias has a significant impact on the results; the
treatment effect estimation should be interpreted after controlling
for this bias. Conversely, if p is not significant, it suggests that
self-selection bias has a minimal impact on the regression results
and that the baseline regression results are reliable.

Double machine learning (DML). To further address the endo-
geneity problem, this study employs the DML method. DML
effectively reduces potential endogeneity biases by combining
traditional regression models with machine-learning algorithms,
thus improving the accuracy of causal effect estimation. This
study performs the following steps:

First, supervised machine learning was employed to estimate
conditional expectations. The partial linear model is used to
estimate the conditional expectations of the outcome variable
Y and the treatment variable D under the control variables X,
specifically E[Y|X] and E[D|X]. The partial linear model is
specified as follows, where g,(X) and my(X) represent the
nonparametric parts related to the control variables. This setup
allows the estimation of the true value of 8, under the control
of X.

Y = DO, + g,(X) + {,E({|D,X) =0 4
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Fig. 3 The chain mediation model of self-rated health differences among WAH.

D = my(X) + V,E(V|X) = 0 (5)

Next, cross-validation and fitting were conducted. In this step,
cross-fitting involves repeatedly randomizing the sample data,
ensuring that each sample point is fully utilized for both training
and validation. This enhances the model’s stability and robust-
ness. Cross-fitting not only reduces endogeneity issues but also
mitigates selection bias, strengthening the model’s predictive
capability for causal effects.

Finally, causal effects are estimated. Using the previous steps,
more precise estimations of causal relationships are obtained,
providing more reliable evidence for policy analysis and practical
decision-making.

Structural equation model (SEM). Based on the study by Werneck
et al. (2018), this study employs the SEM to conduct a chain
mediation analysis, exploring the self-rated health differences
between subsistence farmers and agricultural laborers, as well as
between subsistence farmers and non-agricultural workers. Spe-
cifically, this study analyzes the chain mediating effects of income
satisfaction and medical service quality on health disparities. This
research was conducted using Stata 17, with the results of the
SEM represented by standardized regression coefficients (r). To
estimate the overall fit of the model, the study employs the fol-
lowing parameters: chi-square value and its significance, root
mean square error of approximation (RMSEA), comparative fit
index (CFI), and standardized root mean square residual (SRMR).
Acceptable model fit criteria were RMSEA < 0.08, CFI > 0.90, and
SRMR < 0.08; whereas RMSEA < 0.06, CFI>0.95, and SRMR <
0.08 were considered good fit values (Lei and Wu, 2007).
Figure 3 shows the chain mediation model of self-rated health
differences among WAH. Among them, WAH, income satisfac-
tion, and medical service quality as predictors, with the level of
self-rated health as the theoretical outcome of the model. The

Table 1 Sample size and proportion of each group.

Type Sample Size Proportion of WAH
WAH 16,439 —

Subsistence Farmers 8853 53.85%
Agricultural Laborers 497 3.02%
Non-Agricultural Workers 7089 43.12%

model uses a 95% significance level to determine significant
correlations.

Results

Descriptive statistics. This study presents the specific sample sizes
and proportions of the three subgroups of WAH. As shown in
Table 1, subsistence farmers comprise the largest proportion,
accounting for 53.85% (8853 individuals), followed by non-
agricultural workers, who comprise 43.12% (7089 individuals).
Agricultural laborers make up a smaller proportion, only 3.02%
(497 individuals). These data indicate that subsistence farmers and
non-agricultural workers are the primary components of the WAH.
Although the proportion of agricultural laborers is relatively low in
the sample, considering China’s large population base, this group
still represents a significant absolute number nationwide.

Table 2 shows the descriptive statistics for the main variables in
the study. The results show that the average self-rated health level
for the overall sample was 3.011, suggesting that the health status
of the respondents was generally at a moderate level. Regarding
individual objective characteristics, the average age of the sample
was 46.9 years, with males accounting for 52.9%, indicating a
relatively balanced gender ratio. In terms of marital status, 89.4%
of the sample was married, reflecting a stable marital situation
among the respondents. The average education level was 8.2,
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Table 2 Variable definition and descriptive statistics.
Variable Variable definition Sample size Mean Variance Minimum Maximum
Self-rated health This value is proportional to the level of health and is 16,439 3.000 1.219 1 5
assigned from 1to 5
Age The age of the individual 16,439 47.459 13.050 16 87
Gender Male = 1, Female = O 16,439 0.522 0.500 0 1
Marital status Married = 1, unmarried = O 16,439 0.903 0.297 0 1
Education Level No schooling = 0, Primary/Private school = 6, Junior 16,439 7.153 4.086 0 19
High = 9, High School = 12, College = 15, Bachelor's =
16, Master's/PhD = 19
Belief Has religious belief = 1, No religious belief = O 16,439 0.294 0.456 0 1
Medical history Chronic illness in the past 6 months: yes = 1, not = 0 16,439 0.163 0.369 0 1
Medical insurance Medical insurance status: yes = 1, not = 0 16,439 0.942 0.233 0 1
Life satisfaction This value is directly proportional to life satisfaction and is 16,439 3.870 1.021 1 5
assigned from 1to 5
Social status evaluation This value is directly proportional to life satisfaction and is 16,439 3.065 1057 1 5
assigned from 1to 5
Exercise Number of times exercised in the past week 16,439 1.688  2.653 0 7
Drinking Drinking: yes =1, not = 0 16,439 0.162  0.368 0 1
Smoking Smoking: yes =1, not = 0 16,439 0324 0.468 0 1
Household Size Number of people in the household 16,439 4.353 1.887 1 13
Household Net Income Household net income, In-transformed 16,439 10.838 0.977 0 15.613
Household Total Expenditure Household total expenditure, In-transformed 16,439 10.733  0.890 0 15.458
Income satisfaction Satisfied = 1, dissatisfied = O 16,439 3.241 1.065 1 5
Rank of medical and health Ranking of medical institutions in China: Clinics =1; 16,439 2.827 1.491 1 5
institutions Community health service station/village clinic =2;
Community health service center/township health =3;
Specialized hospital =4; General hospital =5
Satisfaction with medical and  This value is proportional to satisfaction and is assigned 16,439 3293 0.960 1 5
health institutions from 1to 5
Assessment of the level of This value is proportional to the level evaluation and is 16,439 3232  0.965 1 5
medical and health assigned from 1to 5
institutions

indicating that most respondents had completed junior high
school. Additionally, 29.4% of the sample practiced religion,
15.9% of respondents reported having a chronic illness in the past
six months, and 92.7% had health insurance.

In terms of individual subjective characteristics, the average life
satisfaction score was 3.863, suggesting that most respondents were
relatively satisfied with their lives. The average self-assessment of
social status was 3.018, indicating that respondents generally
perceived their social status to be at a moderate level. Regarding
health behaviors, the frequency of exercise among respondents was
low, and the proportions of those who drink alcohol and smoke
were 16.2% and 32.1%, respectively, indicating certain health risk
behaviors. In terms of family characteristics, the average family size
was 4.227, indicating a moderate number of family members. The
average household net income (In-transformed) was 11.012, and
the average total household expenditure (In-transformed) was
10.883, reflecting economic diversity.

In the analysis of mediation variables, the average income
satisfaction score was 3.253, indicating that the income satisfac-
tion level of the sample was moderate. In terms of healthcare, the
average rating of healthcare institutions chosen by respondents
was 3.046, suggesting that most respondents selected medium-tier
healthcare institutions. The satisfaction and service evaluation
scores for these institutions were 3.297 and 3.235, respectively,
indicating generally high levels of satisfaction.

Baseline regression. To analyze the health differences among
various subgroups of WAH, this study conducted a regression
analysis comparing subsistence farmers, agricultural laborers, and
non-agricultural workers. Table 3 presents the results of the

comparative analysis. Specifically, columns (1), (3), and (5) show
the regression results with individual characteristics controlled,
while columns (2), (4), and (6) further control for family char-
acteristics. All regression models controlled for regional and year
fixed effects to ensure the accuracy of the analysis.

Columns (1) and (2) focus on the self-rated health difference
between subsistence farmers and agricultural laborers (where
subsistence farmers are coded as 1 and agricultural laborers as 0).
The results show that the self-rated health level of subsistence
farmers is significantly lower than that of agricultural laborers, and
this difference holds at the 5% significance level. Columns (3) and
(4) compare the self-rated health levels between agricultural
laborers and non-agricultural workers (where agricultural laborers
are coded as 1 and non-agricultural workers as 0). The analysis
revealed that there was no significant difference in self-rated health
between the two groups. This suggests that within the current
statistical framework, the health status of agricultural laborers and
non-agricultural workers shows no noticeable statistical difference.
Finally, columns (5) and (6) show the self-rated health differences
between subsistence farmers and non-agricultural workers (with
subsistence farmers coded as 1 and non-agricultural workers as 0).
The results show that the self-rated health level of subsistence
farmers is significantly lower than that of non-agricultural workers,
with this difference holding at the 1% significance level. This further
emphasizes the relative health disadvantage of subsistence farmers.

Overall, the regression results revealed significant differences in
self-rated health across different WAH subgroups. The self-rated
health level of subsistence farmers was the lowest, while no
significant health differences were found between agricultural
laborers and non-agricultural workers. These findings empirically
validate Hypotheses la and 1b.
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Table 3 Comparative analysis of self-rated health among different WAH subgroups.

(C))
SRH

(5)
SRH

(6)
SRH

Subsistence Farmers vs —0.112** (0.055) —0.111** (0.055)
Agricultural Laborers

Agricultural Laborers vs.

Non-Agricultural Workers

Subsistence Farmers vs.

Non-Agricultural Workers

0.034 (0.054)

Individual Characteristics Yes Yes Yes Yes Yes Yes

Control Variables

Family Characteristics Yes Yes Yes

Control Variables

Year Fixed Yes Yes Yes Yes Yes Yes

Regional Fixed Yes Yes Yes Yes Yes Yes

_cons 2.718*** (0.115)  2.697*** (0.217) 2.846*** (0.092) 2.851"** (0.239) 2.725*** (0.069)  2.697*** (0.159)
N 9349 9349 7584 7584 15940 15940

r2 0.236 0.238 0.199 0.200 0.227 0.229

0.034 (0.054)

—0.091"** (0.022) —0.090*** (0.022)

expenditure.

(1 ** and *** denote statistical significance at the 5% and 1% significance levels, respectively. (2) Individual characteristic control variables: age, gender, marital status, education level, belief, medical
history, medical insurance, life satisfaction, social status evaluation, exercise, smoking, and drinking. Family characteristic variables: household size, household net income, and household total

Table 4 Results of robustness checks.

Unbalanced Panel

Control Variables Trimming 1%

Change of Dependent Variable
Assignment Method

SRH SRH SRH SRH SRH SRH SRH SRH SRH
Subsistence Farmers vs. —0.105** —-0.110** —0.036*
Agricultural Laborers (0.042) (0.055) (0.020)
Agricultural Laborers vs. 0.022 0.035 —0.007
Non-Agricultural Workers (0.041) (0.054) (0.019)
Subsistence Farmers vs. —0.094***
Non-Agricultural Workers (0.017)
Individual Characteristics —0.089*** —0.046"**
Control Variables (0.022) (0.008)
Family Characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes
Control Variables
Year Fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes
Regional Fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes
_cons 2.365*** 2.796*** 2.496*** 2.695*** 2.768*** 2.667** 0.494*** 0.454*** 0.487***
(0.161) (0.175) 01N7) (0.222) (0.247) (0.164) (0.086) (0.092) (0.063)
N 16192 12946 27475 9349 7584 15940 9349 7584 15940
r2 0.221 0.198 0.233 0.239 0.200 0.229 0.196 0.168 0.202
() *, **, and *** denote statistical significance at the 10%, 5%, and 1% significance levels, respectively. (2) The control variables are consistent with those used in Table 3.
Robustness checks. To enhance the credibility of the conclusions, ~ difference exists between agricultural laborers and non-

this study conducted robustness checks to further verify the dif-
ferences in self-rated health levels between different WAH. Spe-
cifically, three robustness checks were employed. First, an
unbalanced panel dataset was used, retaining samples with two or
three periods of data. Second, 1% trimming was applied to con-
trol variables to eliminate the impact of potential outliers on the
regression results. Third, the dependent variable assignment
method was changed, where samples with self-rated health levels
greater than or equal to 3 were assigned a value of 1 and those
with values less than 3 were assigned a value of 0. The regression
analysis was conducted on this binary dependent variable.

Table 4 presents the regression results from the robustness
checks. The results show that, whether using unbalanced panel
data, applying 1% trimming to control variables, or changing the
dependent variable assignment method, the regression results are
consistent with the baseline results in most cases. This further
validates the main conclusions of this study: The health status of
subsistence farmers is significantly lower than that of agricultural
laborers and non-agricultural workers, while no significant health

agricultural workers. These results demonstrate consistency
across different data-handling methods, strengthening the
robustness and credibility of the conclusions.

Endogeneity treatment

Treatment effects model. When individuals choose to become
different types of WAH (such as subsistence farmers, agricultural
laborers, or non-agricultural workers), their decisions may be
influenced by unobservable factors, leading to sample self-
selection bias. To address this issue, this study employed the
treatment effects model to analyze the self-rated health differ-
ences between subsistence farmers and agricultural laborers as
well as between subsistence farmers and non-agricultural
workers.

Table 5 shows the regression results of the treatment effects
model. First, in the selection equation, the urbanization rate
serves as a valid instrumental variable with good identification.
Theoretically, regional urbanization levels influence employment
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opportunities and land transfer markets, which significantly
correlate with the career choices of WAH (the estimated
coefficient is significantly negative at the 1% level), but do not
directly affect individual health levels, satisfying the exogeneity
condition for the instrumental variable. Second, in the outcome
equation, the regression coefficient of the hazard function (the
IMR, Lambda) is positive and statistically significant at the 1%
level. This suggests that sample selection bias did exist, and
unobservable heterogeneous factors significantly affected the self-
rated health levels of WAH. Therefore, it was necessary to use the
treatment effects model to correct for selection bias.

After controlling for self-selection bias, the study found that
significant health-level differences exist between different WAH
groups. Specifically, subsistence farmers are at a greater health
disadvantage compared to agricultural laborers, with their self-
rated health score on average being 1.985 units lower (regression
coefficient = —1.985, p <0.01). When the comparison group is
switched to non-agricultural workers, the health disadvantage of
subsistence farmers remains significant, but the effect size is
notably reduced (regression coefficient = —0.370, p < 0.01).

Double machine learning (DML). To address potential endo-
geneity issues, this study employed the DML method to conduct
robustness checks on the self-rated health differences between
subsistence farmers and agricultural laborers as well as between

Table 5 Treatment effects model results.

m 2)
SRH SRH
—1.985"** (0.379)

Subsistence Farmers vs
Agricultural Laborers
Subsistence Farmers vs
Non-Agricultural Workers

—0.370"** (0.079)

Subsistence Farmers
Urbanization Rate

r

—1.806*** (0.160)

0.032

Individual Characteristics Yes Yes

Control Variables

Family Characteristics Control Yes Yes

Variables

_cons 4.718** (0.428)  3.211*** (0.161)

—2.233** (0.075)

_cons 2.597*** (0.092) 1.360*** (0.042)
hazard:

lambda 0.867*** (0.178)  0.177*** (0.049)
N 9350 15942

2

0.042

with those used in Table 3.

(1) *** denotes statistical significance at the 1% level. (2) The control variables are consistent

subsistence farmers and non-agricultural workers. The model
used partial linear regression to estimate conditional expectations
and cross-validation to ensure robustness. The number of folds
for the subsistence farmers and agricultural laborers was 3733,
while the number of folds for the subsistence farmers and non-
agricultural workers group was 5703, ensuring sufficient training
and validation to reduce the risk of overfitting. Additionally, the
resampling frequency was set to 1, meaning that each training
instance was validated using a single sample.

Table 6 presents the main estimation results. Column (1)
shows the self-rated health differences between subsistence
farmers and agricultural laborers. The results indicate that,
compared to agricultural laborers, subsistence farmers have a
lower self-rated health level, and this difference is statistically
significant at the 1% level. Column (2) presents the comparison
between subsistence farmers and non-agricultural workers,
revealing a similar significant self-rated health difference. The
results indicate that compared to subsistence farmers, non-
agricultural workers have significantly higher self-rated health
levels.

Through robustness checks using the DML, the study further
validated the self-rated health differences between subsistence
farmers and agricultural laborers, as well as between subsistence
farmers and non-agricultural workers. The findings not only
demonstrate that subsistence farmers have relatively poorer
health status but also show that the DML method successfully
addresses endogeneity issues, thereby ensuring the reliability of
causal effect estimates.

Mechanism analysis. The empirical results above show that there
are certain differences in self-rated health levels between sub-
sistence farmers, agricultural laborers, and non-agricultural
workers. Specifically, compared to agricultural laborers and
non-agricultural workers, subsistence farmers have lower self-
rated health levels. However, no significant health difference
exists between agricultural laborers and non-agricultural workers;
thus, no further analysis of the influencing mechanism is neces-
sary. A more in-depth study will continue to explore the
mechanisms through which different WAH affect their self-rated
health levels.

This study used the SEM to examine the potential multiple
mediation effects. Multiple mediation models can be divided into
single-step multiple mediation models and multiple-step multiple
mediation models, where the latter refers to the existence of
mutual effects between multiple mediation variables, and these
variables exhibit sequential characteristics, forming a mediation
chain (e.g., X — M1 — M2 — Y pathway) (Hayes, 2009).

Table 6 Double machine learning results.

m ()
SRH SRH

Year Fixed
Regional Fixed
_cons

N

Subsistence Farmers vs Agricultural Laborers
Subsistence Farmers vs Non-Agricultural Workers
Individual Characteristics Control Variables
Family Characteristics Control Variables
Subsistence Farmers vs Agricultural Laborers

—0.113** (0.054)

—0.090*** (0.022)

Yes Yes

Yes Yes

Yes Yes

Yes Yes

—0.003 (0.012) —0.000 (0.009)
9350 15,942

(1) **, *** denotes statistical significance at the 5% and 1% level, respectively. (2) The control variables are consistent with those used in Table 3.
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Fig. 4 The chain mediation of differences in self-rated health levels between subsistence farmers and agricultural laborers. Note: ** and *** are

significant at 5% and 1% levels, respectively.

WAH
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(Subsistence Farmers=1; Non-
Agricultural Workers=0)

-0. 066™*

0.172°*

Self-rated health

0.023*
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Fig. 5 The chain mediation of differences in self-rated health levels between subsistence farmers and non-agricultural workers. Note: ** and *** are

significant at 5% and 1% levels, respectively.

Figures 4 and 5 present the path coefficients of the SEM models
for the subsistence farmers vs. agricultural laborers and subsistence
farmers vs non-agricultural workers groups, respectively. As shown
in the figures, compared to the agricultural laborer and non-
agricultural worker groups, subsistence farmers have lower income
satisfaction, which negatively affects their medical service quality,
subsequently reducing their self-rated health levels. In contrast,
non-agricultural workers exhibit relatively better income satisfac-
tion, which enhances their medical service evaluation and, in turn,
improves their self-rated health levels.

Furthermore, to ensure that the model can effectively explain the
data, model fit tests were conducted, the results are presented in
Table 7. RMSEA, CFI, SRMA, chi-square, and their significance are
indicators of the overall fit of the SEM. The results show that the
model fits well in all aspects. Finally, bootstrap analysis was used to
verify the mediation effects, with 500 repeated samples and a 95%
confidence interval. Table 8 shows that the path results of the model
indicate that bootstrap 95% confidence intervals for all three paths
do not include 0, indicating significant mediation paths. Based on
this analysis, Hypothesis 2 is validated, showing that income
satisfaction and medical service quality play a chain mediation role
in self-rated health differences among different WAH groups.

Discussion
This study aimed to explore the differences in self-rated health
levels among WAH subgroups and the chain mediation effect of

Table 7 Overall fit of the models.

Subsistence Farmers vs Non-
Agticultural Workers

Subsistence Farmers vs
Agricultural Laborers

RMSEA 0.048 0.046
CFI 0.979 0.981
SRMA  0.025 0.022
chi2_bs 6036.864 10415.173
P>chi2  0.000 0.000

income satisfaction and medical service quality on health out-
comes. The findings in Table 9 are consistent with and extend
previous research in several key areas. For example, building on
the other works on WAH in China (Schneider, 2015; Zhang and
Donaldson, 2010), we examined the differences in self-rated
health levels among WAH subgroups, supporting and expanding
upon the research by Mueller (2021) and van Oostrom et al.
(2021) on occupational identity, work environment, and self-
health assessments. Our investigation of income satisfaction and
medical service quality as mediating factors was based on the
work of Sha et al. (2019) and Zheng et al. (2023) on public health
and well-being. Integrating public service accessibility theory
further revealed the chain mediation effect of income satisfaction
and medical service quality. This highlights how access to eco-
nomic resources affects the efficiency of medical resource
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Table 8 Bootstrap analysis of the significance test for mediating effects.

The mediating effect affects the path Standardized Standard 95% Confidence interval
Coefficient error
Lower limit Upper limit

Subsistence Farmers vs Direct effects: subsistence farmers — self-rated —0.343*** 0.055 —0.451 —0.235
Agricultural Laborers health

Subsistence farmers — income satisfaction -  —0.378*** 0.056 —0.487 —0.269

medical service quality — self-rated health
Subsistence Farmers vs Non-  Direct effects: Non-agricultural workers — self- —0.364*** 0.020 —0.403 —-0.325
Agricultural Workers rated health

Non-agricultural workers — income —0.383*** 0.020 —-0.422 —0.343

satisfaction— medical service quality — self-

rated health

*** denotes statistical significance at the 1% level.

Table 9 Comparison of related research findings.

Study Focus Key Findings Relation to Our Study
Schneider (2015) Conceptual changes and type Concept: The meaning and usage of WAH  This study, based on China's reality,
Zhang and differentiation of WAH in China in China have become more complex. classifies WAH into three categories—

Donaldson (2010)

Mueller (2021)
van Oostrom et al.
(2021)

Brennan et al.
(2022)

Younker and
Radunovich (2021)
Penchansky and
Thomas (1981)

Li and Wang
(2024)

Tian et al. (2023)
Adejoh et al.
(2022)

Martins et al.
(2023)

Wu and Zeng
(2024)

OBrien et al. (2012)
Sha et al. (2019)
Zheng et al. (2023)

under the background of agricultural
industrialization

Agricultural occupational identity and
health welfare

Definition and dimensions of public
service accessibility theory

Health disparities among WAH
subgroups under gender, age,
income, and education differences

The mediating role of income
satisfaction and medical service
quality

Classification: The transformation of rural
land in China has altered agricultural
production forms and production relations,
leading to the differentiation of subsistence
peasants into six categories: Commercial
Farmer, Entrepreneurial Farmer, and
Contract Farmer etc.

There is ongoing debate in the academic
community regarding the health status of
WAH.

Public Service Accessibility Theory
emphasizes that the accessibility of public
services refers to the ability of individuals or
groups to obtain the public services they
need. This ability consists of five
dimensions: accessibility, acceptability,
availability, affordability, and geographical
accessibility.

Female, elderly, low-income, and low-
educated WAH tend to exhibit poorer
health outcomes.

Income satisfaction mediates the
relationship between commuting time and
subjective well-being

Perceived attitudes toward medical
services significantly mediate the
relationship between overall public
satisfaction with medical service and self-
rated health.

subsistence farmers, agricultural laborers,
and non-agricultural workers—according
to employer type and work nature.

We investigated the self-rated health
levels of WAH subgroups and explained
the reasons behind these differences.

In combination with Public Service
Accessibility Theory, this study analyzes
the role of economic factors such as
income and public service factors such as
medical service quality in the
manifestation of self-rated health
disparities among WAH subgroups.

This study investigates the self-rated
health disparities among the three WAH
subgroups—subsistence farmers,
agricultural laborers, and non-agricultural
workers—classified according to employer
type and work nature.

This study further reveals the chain
mediation effect of income satisfaction
and medical service quality, providing a
more systematic explanation of the
mechanisms behind health disparities.

utilization, thus providing a more systematic explanation of the
mechanisms behind health disparities.

The research findings indicate that, compared to agricultural
laborers and non-agricultural workers, subsistence farmers have the
lowest self-rated health levels. There was no significant difference in
self-rated health between agricultural laborers and non-agricultural

12

workers. The self-rated health levels of these subgroups are closely
related to their work nature and work environment. Subsistence
farmers typically engage in heavy agricultural labor in rural areas,
with low incomes (Brennan et al., 2022), and face risks associated
with changes in the natural environment (Wang et al., 2014). These
factors often lead to poorer self-rated health (Ryder et al., 2011).
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In contrast, agricultural laborers employed by agricultural
enterprises or cooperatives do not bear the risks associated with
agricultural production (Abate et al., 2014) and generally have
better work and healthcare conditions (e.g., agricultural compa-
nies provide modern farming equipment and healthcare)
(Ayantoyinbo et al., 2024; Wossen et al., 2017), resulting in better
self-rated health. Non-agricultural workers in cities tend to have
better self-rated health due to more job opportunities and higher
wages (Yang et al., 2021). When comparing agricultural laborers
and non-agricultural workers, agricultural laborers are still
affected by the seasonality of agricultural production and face
issues such as job instability and income fluctuations (Wei et al.,
2019). Meanwhile, migrant workers in cities also encounter dif-
ficulties with social integration (Zhou et al., 2023) and high levels
of life stress (James, 2021). As a result, there was no significant
health disparity between the two groups.

Additionally, based on public service accessibility theory, this
study found that the relationship between subsistence farmers
and their self-rated health levels may be mediated by income
satisfaction and medical service quality. Subsistence farmers in
China have a higher prevalence of chronic diseases (Yu et al,
2022), making it common for them to seek medical attention for
minor illnesses or chronic conditions. However, their lower
socioeconomic status and income level often force subsistence
farmers to seek medical care in rural health centers, village clinics,
and other primary medical institutions with scarce medical
resources and poor medical levels (Kim and Kim, 2016; Song
et al,, 2019; Zhang et al., 2015). Yet, primary medical institutions
often fail to fulfill the health system’s functions and might be
perceived to offer low-quality services. These factors affect the
accessibility, availability, and adaptability of individuals to public
services, leading to their distrust (Zhang et al., 2017); hence, they
might report lower satisfaction with medical services, further
lowering their evaluation of their health status.

Conclusions

This study assessed the self-rated health outcomes of WAH
subgroups in China and explored the continuous mediating
effects of income satisfaction and medical service quality on the
self-rated health levels of these subgroups. The results of the study
indicate the following: 1) Within the WAH, the subsistence
farmer subgroup had the lowest self-rated health levels; in con-
trast, no statistically significant health differences were found
between agricultural laborers and non-agricultural workers. 2)
Compared to agricultural laborers and non-agricultural workers,
the subsistence farmer group performed worse in terms of income
satisfaction, which in turn lowered their evaluation of medical
service quality and self-rated health levels.

The limitations of this study and plans for further research are
as follows: First, considering that the data used in this study
primarily comes from the 2016-2020 CFPS, the sample’s geo-
graphic and temporal scope is limited, which may affect the
generalizability of the research findings. Therefore, future
research plans to incorporate additional databases, especially
those with more representative samples from different regions of
the world, to enhance the reliability and external validity of the
results. Second, the next phase could involve a mixed-methods
research design, combining qualitative research (such as in-depth
interviews or case studies) with quantitative analysis for a more
comprehensive perspective. Additionally, the study’s measure-
ment of WAH’s health status mainly relies on self-rated health
indicators. However, self-rated health may be influenced by
personal subjective perceptions and socio-cultural differences,
potentially not fully reflecting actual health status. Hence, future
research could integrate multiple data sources and more precise

measurement tools (such as physiological health data, psycholo-
gical health assessments, etc.) to conduct a more objective and
comprehensive health evaluation that addresses the subjectivity
issues inherent in self-rated health measurements.

Data availability

Due to the restrictions outlined in the CFPS Data Use Agreement
(https://www.isss.pku.edu.cn/cfps/cjwt/fbxg/1379024.htm), the
study is not permitted to share the raw or processed datasets on
external websites. However, the raw CFPS data is publicly available
on the official CFPS website (https://www.isss.pku.edu.cn/cfps/).
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Notes

1 Schneider elaborated on the meaning and complex usage of the term “farmer” in the
context of China’s agricultural industrialization. Zhang, Q., and Donaldson argued
that rural land transformations in China altered agricultural production forms and
relations, leading to the differentiation of subsistence peasants into six categories:
Commercial Farmer, Entrepreneurial Farmer, Contract Farmer, Semiproletarian Farm
Worker with Chinese Characteristics, Semiproletarian Farm Worker, and Proletarian
Farm Worker.

The third national agricultural census in China indicates that subsistence farmers are
the main form of agricultural production and operation in the country. As of 2016,
they still accounted for more than 98% of the total number of contracted agricultural
households. https://www.stats.gov.cn/sj/pcsj/nypc/202302/U020230223531273769774.
pdf. Accessed 22 Feb 2025.

National Bureau of Statistics (2023) China Statistical Yearbook 2023. https://www.
stats.gov.cn/sj/ndsj/2023/indexch.htm. Accessed 20 Feb 2025.

National Bureau of Statistics (2023) Monitoring Survey Report on Migrant Workers.
https://www.stats.gov.cn/sj/zxfb/202404/t20240430_1948783.html. Accessed 20

Feb 2025.

International Labor Organization (2025). https://rshiny.ilo.org/dataexplorer35/?lang=
en&segment=indicator&id=EMP_2IFL_SEX_RT_A. Accessed 20 Feb 2025.
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