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Background: The effects of public service accessibility on migrant health can provide insights for local governments to optimize 
public service resource allocation. This study aimed to investigate the relationship between public service accessibility and the health 
of heterogeneous migrant populations in China, as well as the underlying mechanisms of this relationship.
Materials and Methods: Data from the 2017 China Migrants Dynamic Survey were utilized, employing ordinary least squares, 
instrumental variable estimation, and mediating and moderating effect analyses.
Results: Findings of the regression analysis suggest a positive association between public service accessibility and better health 
outcomes for migrants, particularly for less educated migrants. Mediating effect analysis revealed that both public service equalization 
and efficiency significantly mediate the relationship between public service accessibility and migrant health. Enhanced equalization of 
public services was strongly linked to improved health outcomes among less educated migrants. In contrast, improved public service 
efficiency significantly benefit highly educated migrants. Moderating effect analysis showed that administrative hierarchy and public 
service expenditure preference negatively influence the effects of public service accessibility on migrant health. This diminishing 
effect is more pronounced among less educated migrants in cities with higher administrative hierarchies and among highly educated 
migrants in cities with a higher proportion of public service expenditure.
Conclusion: This study highlights the relationship between public service accessibility and improved migrant health. Its findings 
suggest that optimized allocation of public service resources could enhance health equity in China’s migrant population.
Keywords: migrant population, public service accessibility, health vulnerability, health equity, urban governance

Introduction
Differences in regional economic growth and development in China have resulted in significant internal migration in 
recent years. According to the Seventh National Census, the number of internal migrants in China has reached 
376 million, accounting for 26% of the total population.1 Moreover, the transition from a labor-intensive to a technology- 
intensive industrial structure has contributed to an increasing number of highly educated migrants.2 The features of 
internal migration in China pose a considerable challenge to health equity for migrants. On the one hand, the restrictive 
household registration system limits their access to social welfare, making them more vulnerable to physical and mental 
health risks.3 On the other hand, varying thresholds for household registration create unequal access to public services 
between highly educated and less educated migrants, thus exacerbating health disparities.4 In this context, improving 
health equity among migrants with different educational backgrounds is crucial.

Previous studies have shown that direct public services, such as healthcare and health education, and indirect public service 
policies, such as legal status changes that grant migrants access to public services, affect migrant health.5–7 While the impact of 
public services on migrant health has been widely examined, little attention has been given to how local government variations 
in public service provision affect migrant health. In China, local governments could set the policy adjustments based on local 
conditions in implementing the national policies and adopt flexible coping strategies.8 For example, while the Chinese 
government has encouraged easing restrictions on migrant access to public services, city-level practices differ. Some cities 
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have broadened the scope of public services that migrants can access, while others have imposed varying restrictions based on 
the human capital level of migrants.9 Therefore, it is necessary to examine the differences in public service accessibility at the 
city level and to analyze their impact on the health of highly educated and less educated migrants.

This study investigated the relationship between public service accessibility and the health of diverse migrant 
groups. First, an ordinary least squares (OLS) model was used to assess the impact of public service accessibility 
on the health of highly educated and less educated migrants. Second, mediating analysis was used to examine the 
mediating effect of public service quality for migrants. Third, moderating analysis was also used to assess the 
moderating effects of urban administrative hierarchy and public service expenditure priorities. The findings 
contribute to a deeper understanding of the relationship and underlying mechanism between public service 
accessibility and the health of different migrant groups, offering valuable insights for policymakers and stake
holders aiming to address migrant health inequities through effective resource allocation for public services.

Literature Review
Migrant Health
Extensive research has been conducted on migrant health. Measurement of the health status of migrants mainly includes self- 
reported health, physical health indicators, and mental health status.10–12 Some studies report that migrants often experience 
worse physical and mental health outcomes, as well as the prevalence of occupational diseases and injuries.13–15 Infectious 
diseases, maternal healthcare, and occupational illness are considered the three primary health concerns among China’s 
migrant population.16 Health risks encountered during migration can significantly heighten migrants’ lifelong vulnerability to 
disease.17 Compared to non-migrant populations, migrants tend to experience poorer health in later life.

Additionally, migrants often endure stressful experiences that may increase their susceptibility to health problems.18 

They may have overcrowded, substandard housing conditions or be employed in labor-intensive industries, which further 
expose them to health risks.19 Several studies have shown that poor working and living conditions, coupled with 
inadequate access to public services, are associated with poor health outcomes among migrants.20

Public Service Accessibility and Migrant Health
Most literature on public service accessibility for internal migrants focuses on the difficulties they experience in 
obtaining these services. Previous studies have found that the overall level of public service provision for migrants 
in China is currently low, especially among less educated migrants with limited human capital.21–23 Low access to 
public services has been identified as a key contributor to poor health outcomes among migrants.24 The limitations 
in public service accessibility lead to low utilization of preventive and treatment services by migrants, often 
resulting in delayed medical care or health neglect due to economic pressures.25 Furthermore, inadequate social 
security, such as insufficient basic health insurance coverage and workers’ compensation, worsens migrants’ 
vulnerability to unforeseen risks.26 Collectively, these factors contribute to the adverse health conditions prevalent 
among migrants. Enhancing the accessibility of public services has been shown to improve migrant health by 
facilitating the provision of healthcare resources, social security, and better living conditions.27–30

Overall, previous studies on public service accessibility and migrant health outcomes offer essential insights for the 
present study. However, most prior studies have focused on the barriers migrants face in accessing public services and the 
adverse health effects of these barriers. Limited attention has been paid to how improved access to public services 
provided by local governments could promote migrant health, especially with the household registration reforms 
occurring in China. Therefore, this study aimed to address this gap in the existing research by investigating the 
relationship between public service accessibility and migrant health improvement.

Theoretical Analysis and Research Hypotheses
Public Service Accessibility and Migrant Health
The health equity theory posits that equitable access to healthcare is fundamental for achieving equitable health 
outcomes, emphasizing equal access to healthcare services across diverse demographic groups.31 According to the 
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residence permit system (RPS), local governments provide varying levels of public services to residence permit 
holders based on their city’s level of development and urbanization, and they may impose different restrictions. 
Although residence permit implementation varies across cities, the primary objective is the same: the residence 
permit does not change the household registration status of migrants, but it grants them some registration benefits, 
ensuring that they can access a relatively comprehensive range of public services.

Improved public service accessibility offers migrants broader access to healthcare resources, thus supporting their health. 
In particular, less educated migrants generally have fewer means and opportunities to access healthcare compared to highly 
educated migrants. Consequently, the impact of public service accessibility on the health of less educated migrants may be 
more substantial than that of highly educated migrants. Thus, this paper proposes the following hypothesis:

H1: Public service accessibility is positively associated with migrant health, with a stronger effect observed among less 
educated migrants compared to highly educated migrants.

Mediating Effects of Public Service Quality for Migrants
The essence of local governments providing public services to migrants is in public service resource allocation. The 
public choice theory suggests that, to drive regional economic growth and maximize fiscal revenue, local governments 
tend to selectively allocate resources to certain migrant groups. This selective provision is intended to mitigate the fiscal 
externalities of local public service supply stemming from migration.32 However, under the RPS, improving public 
service accessibility requires local governments to redistribute public resources, which contributes to enhanced quality of 
provided public services.33

On the one hand, increased public service accessibility allows migrants to access a wider range of public services. It 
narrows the disparities in service provision between migrants and registered residents. This represents an essential 
pathway toward equal provision of public services for migrants. On the other hand, enhanced public service accessibility 
allows local governments to focus on optimized allocation and efficient use of resources. Consequently, they are more 
proactive in adjusting resource allocations to meet service needs at the lowest possible costs. This optimized resource 
allocation further enhances the efficiency of providing public services.

The quality of public services provided for migrants directly affects their health. According to the health service 
utilization model, accessible and efficient public service delivery is crucial for improving health outcomes.34,35 First, 
equal access to public services allows migrants to access the same services as registered residents, thus reducing disparities 
due to household registration restrictions. Second, improving the efficiency of public service delivery optimizes resource 
allocation, enabling migrants to access better healthcare. Therefore, enhancing the quality of public services provided for 
migrants supports health capital accumulation, strengthens health capacities, and mitigates health risks among migrants.

Education levels also influence the extent to which migrants utilize public services. Highly educated migrants are 
more likely to access and use public services, so improvements in the efficiency of public service provision can make it 
easier for them to obtain and benefit from these services for better health outcomes. In contrast, less educated migrants, 
who may face greater socioeconomic pressures, often rely more on public services to meet their health needs. Improved 
equalization of public services broadens access for less educated migrants, allowing them to access more health services 
and improving their overall health.

Thus, this paper proposes the following hypotheses:

H2a: Equalizing public service provision for migrants will positively mediate the relationship between public service 
accessibility and migrant health, with a stronger effect observed among less educated migrants.

H2b: Improving the efficiency of public service provision for migrants will positively mediate the relationship between 
public service accessibility and migrant health, with a stronger effect observed among highly educated migrants.
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Moderating Effects of Administrative Hierarchy and Public Service Expenditure 
Preference
Census data and special surveys indicate that cities with lower administrative hierarchies are less attractive to migrants 
due to limited job opportunities and less-developed infrastructure. Consequently, most migrants concentrate in cities with 
higher administrative hierarchies.36 To manage the influx of migrants, cities with higher administrative hierarchies may 
set varying entry thresholds for residence permit holders. These thresholds often help to filter out less educated 
individuals who are perceived as contributing less to local economic development. Such selective approaches may 
significantly restrict the access of less educated migrants to urban public welfare resources.

Previous studies have shown that the level of public services in a city is pivotal factor in attracting migrants.37 

Therefore, stricter household registration thresholds may be set in cities with higher proportions of public service 
expenditure to mitigate the potential externalities of public services and prevent migrants from over utilizing the welfare 
intended for registered residents. In addition, education levels influence migrants’ preference for public services in 
destination cities.38 Highly educated migrants are likely to be more responsive to changes in household registration 
thresholds and public service accessibility in these cities.

Thus, this paper proposes the following hypotheses:

H3a: Administrative hierarchy negatively moderates the relationship between public service accessibility and migrant 
health, especially for less educated migrants in cities with higher administrative hierarchies.

H3b: Public service expenditure preference negatively moderates the relationship between public service accessibility 
and migrant health, especially for highly educated migrants in cities with higher proportions of expenditure on public 
services.

In summary, our theoretical framework is shown in Figure 1.

Methods
Model Specifications
Baseline Regression Model
This study established a baseline regression model to evaluate the impact of public service accessibility on migrant 
health. The model is as follows:

Figure 1 Theoretical framework.
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Where i represents the migrants, j represents the cities, HVMij represents the dependent variable, HRPij represents the 
independent variable, Wij represents the control variables, εij represents the error term, ηj represents the city-level fixed 

effects, and γj � δi

� �
represents the interaction term of city-level fixed effects with individual fixed effects.

Mediating Effect Model
Given the limitations of the traditional three-step method for testing mediation effects, this study used the mediation 
model proposed by Aguinis et al39 which involves adding a regression of the mediator variable on the dependent 
variable. Medvarit represents the mediator variable. First, Medvarit are used as the dependent variables to examine the 
impact of public service accessibility on it. Second, the relationship between HRPij and Medvarit were examined. Finally, 
HRPij and Medvarit were simultaneously included in the model with HVMij as the dependent variable.

Moderating Effect Model
The moderating effect model was constructed by incorporating interaction terms for the moderating variables into the 
baseline regression model. The moderating effect analysis was conducted as follows:

Modvarit represents the moderating variables. The interaction term between HRPij and Modvarit was included in the 
regression between HRPij and HVMij. If the regression coefficient of the interaction term is significant, it indicates that 
the moderating variable moderates the relationship between the independent variable and dependent variable.

Variables Selection
Dependent Variables
Since migrants in China are facing the threat of increasing health risks and insufficient health services, this study 
attempted to employ health vulnerability as a comprehensive measure of migrant health status. The concept of 
vulnerability originated in the field of ecology and refers to the extent to which a system is susceptible to being affected 
or unable to withstand harm, disruption, or threats.40 Health vulnerability is defined as the level of sensitivity and 
adaptive capacity exhibited by a specific population group within a defined geographic area towards external 
influences.29,41 Based on the definition of health vulnerability and considering the characteristics of migrants, this 
study posited that the health vulnerability of migrants (HVM) refers to migrant sensitivity and adaptive capacity when 
exposed to the working and living environments in their destination cities. The higher the HVM, the worse the health 
status of migrants.

Vulnerability assessments commonly employ indicator systems that highlight multiple dimensions, including risk 
exposure, sensitivity to stressors, and adaptive capacity.42,43 These three dimensions are widely recognized and utilized 
as a fundamental analytical framework in vulnerability research. Considering the characteristics of China’s migrant 
population and integrating the definition of vulnerability, this study measured health vulnerability among migrants 
through three aspects: health exposure, health sensitivity, and health adaptive capacity. An evaluation index system 
comprising 16 indicators was devised to evaluate the HVM, following scientific, operable, and goal-oriented principles. 
Table 1 provides a detailed presentation of the indicators used to measure HVM, along with the corresponding 
questionnaire items and scoring criteria.

The health exposure of migrants refers to their proximity to external health disturbances resulting from spatial 
migration.44 Migrants experience changes in their working and living environments when they move from their 
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Table 1 Index System for Evaluating the Health Vulnerability of Migrants and the Index Weights

Dimension First-Grade 
Index

Second- 
Grade Index

Measurement Item Weight

Health 

exposure

Working 

environment

Occupational 

safety

“What industry are you currently working in?” 1 = low risk, 2 = medium risk, 3 = high risk. 0.036

Employment 
status

“Do you sign a legitimate labor contract with your current company?” 1 = yes (including self-employed), and 2 = no. 0.040

Work intensity “What is your current job position?” 1 = low intensity, 2 = medium intensity, and 3 = high intensity. 0.013

Working hours “How many hours did you work per week on average last month (or last employment)?” 1 = less than or equal to 40 hours, 2 = 41 ~ 
45 hours, 3 = 46 ~ 55 hours, 4 = more than 55 hours.

0.028

Living 
environment

Housing 
situations

“What type of housing do you currently live in?” 1 = owned housing, including owned commodity housing, owned public housing, and 
owned self-built housing, 2 = rental housing, and 3 = informal housing.

0.024

Healthcare 

condition

“How long does it take you to reach the nearest medical institution?” 1 = within 15 minutes, 2 = 15 ~ 30 minutes, 3 = 31 ~ 60 minutes, 

4 = more than 60 minutes.

0.139

Social 

interaction

“Who do you interact with most in social interaction?” 1 = local residents, 2 = migrants, 3 = fellow-townsman, 4 = seldom interact with 

others.

0.034

Health 

sensitivity

Self-reported 

health

Self-reported 

health

“How is your health condition?” 1 = healthy, 2 = basically healthy, 3 = unhealthy but can take care of themselves, 4 = unhealthy and 

cannot take care of themselves.

0.138

Diseases 

condition

Chronic 

diseases

“Do you suffer from hypertension or diabetes?” 1 = no, 2 = suffering from one of these two diseases, 3 = suffering from both these two 

diseases.

0.201

Acute diseases “Did you have any acute diseases in the last year?” 1 = no, 2 = suffering from less than 3 acute diseases, 3 = suffering from over 3 acute 
diseases.

0.033

Other diseases “Have you had any other illnesses or injuries in the last year?” 1 = no, 2 = have an illness or injury within the last year, and 3 = have been 

ill or injured within the last two weeks.

0.055

Health adaptive 
capacity

Health 
protection

Medical 
insurance

“Do you participate in the medical insurance?” 1 = yes, and 2 = no. 0.011

Social security “Have you benefited from social security?” 1 = yes, and 2 = no. 0.055

Health 
management

Health 
education

“Have you received health education?” 1 = yes, and 2 = no. 0.097

Health records “Do you have established health records?” 1 = yes, and 2 = no. 0.028

Health 
services

“Do you know the basic public health services program?” 1 = yes, and 2 = no. 0.068
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hometowns to destination cities, potentially affecting their health. Various aspects of migrants’ experience in their 
destination cities were measured in the indicator system, including occupational safety, employment status, work 
intensity, working hours, housing situations, healthcare conditions, and social interactions, based on items from the 
2017 China Migrants Dynamic Survey (CMDS) survey. Respondent options for measurement items on occupational 
safety, work intensity, and working hours were assigned values based on relevant literature,45–47 while options for other 
measurement items were based on the questionnaire’s design.

The health sensitivity of migrants refers to their ability to withstand pressures and adapt to external disturbances or 
self-induced changes within their health system.48 This is measured through self-reported health, the prevalence of 
chronic diseases, acute illnesses, and other health issues, with response options assigned values according to the 
questionnaire. The health adaptive capacity of migrants refers to their ability to respond to environmental changes and 
make adjustments to mitigate or offset the harm to their health.49 Measurements in the indicator system were based on 
medical insurance, social security, health education, health records, and health services, with values assigned based on 
the questionnaire design.

Finally, the entropy weight method was employed to calculate the weight of each indicator, and the set pair analysis 
method was used to evaluate HVM. Compared with other evaluation methods, the set pair analysis combined with the 
entropy weight method proved effective, addressing issues of fuzziness and randomness inherent in the evaluation 
process and consequently enhancing the precision of evaluation outcomes.50

Initially, adhering to the principles of set pair analysis, HVM assessment transformed into a comparative examination 
of two sets, where Set A was the evaluation index system, and Set B was the corresponding evaluation standard. 
Subsequently, through the comparison of each evaluation scheme, the best and the worst schemes were determined 
respectively. HVM was also measured by calculating proximity to the optimal scheme. The greater the proximity, the 
greater the vulnerability of migrants. Detailed calculation processes are shown in Appendix A. The sample population 
was further divided into highly educated and less educated migrants. Following a previous study,51 highly educated 
migrants were defined as those whose highest education level is tertiary education or above. In contrast, less educated 
migrants were defined as those whose highest level of education is senior secondary education or below.

Independent Variable
The main disadvantage of migrants in China lies in the household registration system, which has marginalized migrants 
from accessing household registration welfare benefits as the registered permanent residents, thus hindering their 
equitable access to public services.52 The Chinese government has promised to accelerate reforms of the household 
registration system to ease migrant restrictions and improve migrant access to public services.53 The RPS is one of such 
initiatives to reform the household registration system. According to the RPS, migrants who have lived in their 
destination city for more than half a year and either have a legal and stable job or have a legal and stable residence 
may apply for a residence permit.54

Migrants with residence permits are assured of access to some public services.55 However, the range of services 
offered to residence permit holders varies between cities, typically depending on the city’s level of development and 
policy priorities.56 Therefore, this study examined the public service accessibility for migrants across different cities 
under the RPS. Specifically, public service accessibility refers to the extent to which a local government guarantees 
access to public services for residence permit holders.57 This study quantitatively assessed the level of public service 
accessibility through manual coding and analysis of policy texts from different cities. The main steps involved in this 
process are as follows:

First, the National Basic Public Service Standards stipulates fourteen representative public service areas 
(psk; k ¼ 1; 2; . . . ; 14) related to migrants, including (i) kindergarten education, (ii) primary education, (iii) junior or 
middle school education, (iv) senior or high school education, (v) secondary vocational education, (vi) occupational 
guidance, (vii) innovation service, (viii) vocational training, (ix) occupational skill testing, (x) child care and care 
services for older persons, (xi) minimum subsistence allowances, (xii) living relief, (xiii) public rental housing, and (xiv) 
medical and health services.58 These public service areas formed the observation system for urban public services.
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Second, the policy texts of the RPS in various cities were examined to determine whether each representative public 
service area had been guaranteed. If a public service area had been promised to residence permit holders, then pskj ¼1; 
otherwise, pskj ¼0.

Third, public service areas that received a larger share of per capita fiscal expenditure indicated relative preferences of 
local governments.59 This study used the share of fiscal expenditures allocated to the 14 representative public service 
areas as weights fkj. These weights reflected the variations in preferences among different city governments for the 14 
representative public services.

Finally, the accessibility of public services promised by the RPS in city j was calculated as follows: pl ¼
∑14

k¼1 pskj � fkj

∑14
k¼1 fkj

.

Mediating Variables
(1) Evaluation of the Efficiency of Public Service Provision for Migrants 
The efficiency of public service provision for migrants refers to the optimal allocation and utilization of various types 
of public service resources by local governments, ensuring effective distribution across different groups and service 
areas to meet people’s basic needs.60 An indicator system encompassing compulsory education, healthcare, and social 
security for migrants was devised to gauge the efficiency of public services. To address the limitations of the 
traditional data envelopment analysis (DEA) model in measuring the efficiency of individual decision-making units 
(DMUs), the super-efficiency of the DEA model using directional distance functions was employed.61 This advanced 
approach provided a more nuanced measurement by allowing efficiency scores greater than one, which helped in 
distinguishing the performance of highly efficient units. By incorporating directional distance functions, the model 
could better account for the direction in which improvements are sought, whether in reducing inputs or increasing 
outputs.

The input indicators included per capita expenditure on education, healthcare, and social security for the resident 
population.62,63 In comparison, the output indicators included the number of students and teachers in primary and 
secondary schools, the number of doctors and hospital beds, and the number of participants in both pension and medical 
insurance (Appendix B).64,65

The main steps of the efficiency evaluation were as follows: The efficiency evaluation system was assumed to have 
had n decision-making units (DMUs), where each DMU had input and output vectors, x 2 Rm and y 2 Rs, respectively, 
with X ¼ xij

� �
2 Rm�n and Y ¼ yij

� �
2 Rs�n. Based on the input and output data, assuming X > 0 and Y > 0, the 

production possibility set represented all combinations of outputs generated by N factor inputs X . If DMU0 was 
evaluated as slack-based measure efficient, meaning ρ� ¼ 1, its super-efficiency was defined as:

Where S�i and Sþi respectively represented the input- and output-slacks of the i0 DMU, while λ represented the weighted 
vector, and the optimal solution of the objective function ρ� defined the efficiency value of the evaluated DMU0.
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(2) Evaluation of the Equalization of Public Service Provision for Migrants 
This study defined the equalization of public services for migrants as ensuring that migrants have equitable access to 
public services compared to the registered household population.66 An indicator system including compulsory education, 
social security, and health care was developed to measure this equalization (Appendix C). The A-F multidimensional 
analysis method was employed for evaluation.67 First, a matrix of public service access was constructed based on various 
indicators to ascertain migrants’ access status across different domains. Subsequently, the proportion of public service 
access for migrants was calculated, and entropy weighting was applied to assign weights to each indicator. Next, 
migrants’ access status to public services was determined based on the critical value of access share. Following that, 
the proportion of migrants in the city who have obtained multidimensional public services was calculated to denote the 
breadth of public service coverage, and the weighted sum of the average share of public service acquisition for each 
migrant with multidimensional public services was calculated to denote the depth of public service acquisition. Finally, 
the public service equalization index was calculated as the product of the breadth and depth of public service coverage 
(Appendix D).

Moderating Variables
This study adopted city administrative hierarchies and the proportion of public service expenditure as moderating 
variables. First, city samples were classified into three hierarchical levels—prefecture-level cities, provincial capital 
cities, and direct-controlled municipalities—assigned values from 1 to 3 in ascending order. Second, the proportion of 
public service expenditure was calculated as the combined spending on education, healthcare, and social security as 
a percentage of total fiscal expenditure.

Control Variables
Additional control variables were incorporated, drawing from existing research on factors affecting migrant health, to 
determine the net impact of public service accessibility on migrant health.68 The first aspect involved personal character
istics. Gender was identified as a dummy variable, with “male” coded as 1. Age was the actual age of the respondents. 
Household registration type was a dummy variable, with “agricultural household registration” coded as 0 and “non- 
agricultural household registration” as 1. Marital status was also a dummy variable, with “unmarried” coded as 0. Migration 
time indicated the number of years the respondents had spent in their current destination city. Migration scope was 
categorized into “Trans-county”, “Trans-city”, and “Trans-province”. The number of migrations referred to the total number 
of times the respondents had migrated.

The second aspect involved family characteristics. Family income was the respondents’ annual family income from the 
previous year. The family consumption-to-income ratio measured family consumption relative to income for the last year. 
The number of family members referred to the size of the respondents’ household. The third aspect focused on city 
characteristics. The number of resident populations was the log of the number of permanent residents in the destination 
city. The average wage was the log of the average salary of workers in the destination city, and the unemployment rate was 
the unemployment level in the destination city. The descriptive statistics of the variables are displayed in Table 2.

Data Resources
This study used data from the 2017 CMDS, a nationally representative survey conducted by the National Health and 
Family Planning Commission Department of China. The CMDS includes 32 provincial units in China and surveys 
migrants over 15 years of age who have resided in migrant-receiving cities for more than one month. Based on the 
Probability Proportional to Size sampling method, the survey includes approximately 170,000 samples selected based on 
the following criteria: (i) lack of local household registration; (ii) current employment status; (iii) possession of a local 
residence permit; and (iv) no missing values. Macro-level data at city levels were obtained from the China Statistical 
Yearbook, the China City Statistical Yearbook, and the National Economic and Social Development Statistical Bulletin. 
The macro-level variables were lagged by one year to reduce endogeneity bias.
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Empirical Studies
Baseline Results
Tests were conducted for multicollinearity, heteroscedasticity, and autocorrelation of the variables before baseline 
regression. The results for all tests met statistical quality control standards. Table 3 illustrates the estimation results of 

Table 2 Descriptive Statistics of Variables (N = 72, 696)

Variables Mean Std. Err. Min Max

Dependent variable HVM of highly educated migrants 0.339 0.045 0.246 0.586
HVM of less educated migrants 0.374 0.051 0.249 0.650

Independent Variables Public service accessibility 0.605 0.112 0.366 0.876

Mediating variables Efficiency of public service 0.589 0.337 0.101 1.440
Equalization of public service 0.376 0.145 0.014 0.914

Moderating variables Administrative hierarchy 1.902 0.852 1.000 3.000

Proportion of public service expenditure 0.343 0.057 0.171 0.578
Control variables Gender 0.566 0.496 0.000 1.000

Age 35.530 9.035 15.000 60.000
Household registration type 0.227 0.419 0.000 1.000

Marital status 0.822 0.383 0.000 1.000

Migration time 11.271 7.426 1.000 45.000
Migration scope 1.623 0.706 1.000 3.000

Number of migrations 1.913 1.585 1.000 30.000

Family income 8.773 0.567 3.401 12.206
Family consumption-to-income ratio 0.921 0.054 0.500 2.708

Number of families 3.093 1.148 1.000 10.000

Number of resident populations 0.843 0.505 0.075 2.171
Average wage 11.110 0.205 10.485 11.636

Unemployment rate 2.173 1.608 0.000 6.853

Table 3 The Estimates of Public Service Accessibility and Migrants’ Health

Variables HVM

All Migrants Highly Educated  
Migrants

Less Educated  
Migrants

Public service accessibility −0.694*** −0.465*** −0.755***

(0.004) (0.014) (0.005)
Gender 0.001*** 0.006*** 0.000

(0.001) (0.001) (0.000)

Age 0.003*** 0.001*** 0.003***
(0.000) (0.000) (0.000)

Type of household registration −0.016*** −0.008*** −0.012***

(0.001) (0.001) (0.001)
Marital status −0.000 −0.006*** −0.001

(0.001) (0.001) (0.001)

Migration time 0.031*** −0.003 0.033***
(0.006) (0.010) (0.005)

Migration scope 0.008*** 0.006*** 0.007***
(0.001) (0.001) (0.001)

Number of migrations 0.001*** 0.002*** 0.001***

(0.000) (0.000) (0.000)

(Continued)
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the OLS model, which assesses the impact of public service accessibility on HVM. To control the influence of both urban 
and individual factors, both city and city-birth fixed effects were applied.

Table 3 indicate that, after controlling for multiple variables, public service accessibility is significantly and 
negatively associated with HVM. Specifically, the impact of public service accessibility on less educated migrants was 
more significant compared to highly educated migrants. This discrepancy may be due to disparities in educational 
backgrounds, leading to variations in health awareness. Highly educated migrants are more likely to prioritize their health 
and may be less dependent on public services; instead, they are more likely to promptly address health concerns through 
regular check-ups, timely medical care, and online consultations. Conversely, less educated migrants tend to have limited 
health awareness and limited economic and social support, making them more affected by limited access to public 
services in receiving cities. These findings support Hypothesis 1.

Endogeneity Analysis
The two-stage least squares (2SLS) instrumental variable (IV) method was employed to address potential endogeneity 
issues. The selected instrumental variable was the 1990 per capita grain output of the migrant cities, selected based on the 
key criteria of relevance and exogeneity.

First, the 1990 per capita grain output is relevant to the public services accessibility of migrants. In China, during 
the planned economy era, the Grain and Oil Migration Permit System tied the household registration system to grain 
supply, making total grain production a crucial factor in determining a city’s population-carrying capacity and 
migration policies.69 Existing studies confirm that planned migration to Chinese cities between 1952 and 1998 was 
correlated significantly and positively with prior year’s per capita grain output.70 Although the impact of historical 
grain output diminishes over time, it still partially shapes current policies on public service accessibility for 
migrants.

Second, the exogeneity of the 1990 per capita grain output is justified, as it is unlikely to directly affect current 
migrants. The health status of recent migrants is not significantly correlated with historical grain production in their 

Table 3 (Continued). 

Variables HVM

All Migrants Highly Educated  
Migrants

Less Educated  
Migrants

Family income −0.008*** −0.002** −0.005***
(0.001) (0.001) (0.001)

Ratio of family consumption to income 0.019*** 0.032*** 0.031***

(0.006) (0.009) (0.006)
Number of family members 0.003*** 0.001*** 0.002***

(0.000) (0.000) (0.000)

Number of resident populations −0.023*** −0.023*** −0.025***
(0.001) (0.001) (0.001)

Average wage −0.428*** −0.329*** −0.468***

(0.002) (0.009) (0.002)
Unemployment rate 0.002*** −0.002*** 0.002***

(0.000) (0.000) (0.000)

City FEs Yes Yes Yes
Birth-city FEs Yes Yes Yes

Constant value 4.310*** 3.289*** 4.643***

(0.035) (0.093) (0.034)
N 72696 14,507 58189

Adjusted R square 0.160 0.090 0.131

Notes: **p < 0.05, ***p < 0.01; Robust standard errors in city-level are in brackets.
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destination cities. Additionally, the 1990 grain output reflects exogenous factors, such as geography and climate, which 
do not directly impact the recent health outcomes of migrants, thereby supporting the strong exogeneity of this 
variable.

Table 4 shows the regression results of the estimation of the 2SLS estimation. In the first-stage regression, the 
coefficient of the 1990 per capita grain output was significantly negative, suggesting that cities with higher grain output 
in 1990 currently have lower public service accessibility to public services, which is in line with theoretical expectations. 
The F-statistic also exceeded 10, ruling out weak instrument concerns.71 In the second stage, results showed that higher 
public service accessibility was associated with reduced HVM, consistent with the baseline regression findings. Based on 
the Durbin-Wu-Hausman test results, the null hypothesis is rejected at the 1% significance level, suggesting endogeneity 
in the explanatory variables and supporting the necessity and appropriateness of employing instrumental variable 
estimation in this study.

Robustness Check
Construction of an Alternative Dependent Variable
An alternative measure of migrant health was constructed to further validate the findings. Specifically, respondents in the 
2017 CMDS were asked to rate their current health status on a four-point Likert scale, ranging from 1 (very healthy) to 4 
(very unhealthy). This self-reported health status served as a comprehensive measure, encompassing aspects of physical 
health, mental health, illness prevalence, and respondents’ overall satisfaction with their health status.72 Table 5 shows 
significant negative effects of public service accessibility on migrant health identical to those reported in Table 3, 
confirming the robustness of the baseline results.

Table 4 Endogeneity Analysis

Variables First Stage Second Stage

Public Service Accessibility HVM

Public service accessibility −0.091***

(0.007)
The 1990 per capita grain output −0.174***

(0.004)

F-value 1916.44
DWH p-value 0.000

Control variables Yes Yes

FEs Yes Yes
Adjusted R square 0.302 0.101

N 72696 72,696

Notes: ***p < 0.01; Robust standard errors in city-level are in brackets.

Table 5 Robustness Checks: Construction of an Alternative Dependent Variable

Variables Migrants’ Self-Reported Health

All Migrants Highly Educated  
Migrants

Less Educated  
Migrants

Public service accessibility −0.080*** −0.125*** −0.413***
(0.003) (0.003) (0.011)

Control variables Yes Yes Yes

FEs Yes Yes Yes
Constant value 0.312*** 0.477*** 2.700***

(0.019) (0.020) (0.064)

N 72696 14,507 58189
Adjusted R square 0.087 0.087 0.084

Notes: ***p < 0.01; Robust standard errors in city-level are in brackets.
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Use of Restricted Samples
To test the robustness of the results further, a narrower sample was analyzed by restricting it to migrants who had lived in 
the receiving city for over three and five years. Using samples with similar migration durations could mitigate potential 
omitted variable bias resulting from unobserved heterogeneity.73 Table 6 suggests significant negative effects of public 
service accessibility on migrant health, confirming the baseline results.

Mediating Effect Analysis
Mediating Effect of the Equalization of Public Service for Migrants
The regression results in column (1) of Table 7 indicate a significant positive correlation between public service 
accessibility and the public service provision equalization. This suggests that higher levels of public service accessibility 

Table 6 Robustness Checks: Use of Restricted Samples

Variables HVM

All 
Migrants

Highly 
Educated 
Migrants

Less Educated 
Migrants

All 
Migrants

Highly 
Educated 
Migrants

Less Educated 
Migrants

Public service 

accessibility

Migration time 

over 3 years

−0.738*** −0.614*** −0.791***

(0.005) (0.016) (0.005)

Migration time 

over 5 years

−0.774*** −0.652*** −0.836***

(0.006) (0.015) (0.006)

Control variables Yes Yes Yes Yes Yes Yes
FEs Yes Yes Yes Yes Yes Yes

Constant value 4.534*** 3.969*** 4.837*** 4.722*** 4.218*** 5.048***

(0.042) (0.098) (0.044) (0.048) (0.088) (0.050)
N 60556 11,950 48,606 53,228 10,203 43025

Adjusted R square 0.163 0.093 0.130 0.163 0.097 0.129

Notes: ***p < 0.01; Robust standard errors in city-level are in brackets.

Table 7 Mediating Effect Test Results of the Equalization of Public Service

Variables Equalization HVM

All Migrants Highly Educated 
Migrants

Less Educated 
Migrants

(1) (2) (3) (4) (5) (6) (7)

Public service accessibility 4.088*** −0.156*** −0.055*** −0.162***

(0.000) (0.001) (0.004) (0.002)
Equalization of public service −0.170*** −0.132*** −0.114*** −0.100*** −0.185*** −0.145***

(0.001) (0.001) (0.003) (0.004) (0.001) (0.001)

Control variables Yes Yes Yes Yes Yes Yes Yes
FEs Yes Yes Yes Yes Yes Yes Yes

Constant value −23.758*** 0.278*** 1.186*** 0.585*** 0.905*** 0.252*** 1.193***

(0.000) (0.028) (0.027) (0.032) (0.031) (0.029) (0.027)

Sobel Z 9.947*** 6.771*** 8.501***

Bootstrap (1000 times) confidence interval [0.002, 0.003] [0.003, 0.005] [0.002, 0.003]

N 72696 72,696 72,696 14,507 14,507 58,189 58189

Adjusted R square 1.000 0.160 0.160 0.090 0.090 0.131 0.131

Notes: ***p < 0.01; Robust standard errors in city-level are in brackets.
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are associated with greater inclusion of migrants in urban public service coverage and receiving more public services. 
The regression results in columns (2), (4), and (6) demonstrate a significant correlation between public service 
equalization and the reduction in HVM. Greater public service equalization corresponds with more equitable access to 
health services for migrants, potentially reducing HVM. Notably, the relationship between improved public service 
equalization and reduced HVM is more pronounced among less educated migrants, implying that enhancing service 
equalization can lead to higher inclusion of this group in public service coverage and more substantial health 
improvements.

The regression results in columns (3), (5), and (7) show that, after simultaneously including both public service 
accessibility and public service equalization variables, the coefficient of the public service accessibility remains 
significant at the 1% confidence level, and slightly lower compared to the coefficient in the baseline regression. This 
suggests that public service equalization has partial mediation effects. Both the Sobel and Bootstrap tests further validate 
this mediation effect. These findings support Hypothesis 2a.

Mediating Effect of the Efficiency of Public Service Provision for Migrants
The regression results in column (1) of Table 8 show a significant positive correlation between public service accessibility 
and the public service provision efficiency. This suggests that as public service accessibility increases, local governments 
tend to allocate and utilize public service resources more effectively. The regression results in columns (2), (4), and (6) 
indicate a significant decrease in the HVM associated with improved efficiency in public service provision. More efficient 
provision of public services leads to a more effective allocation of health resources for migrants, resulting in greater health 
capital and reduced health risks, thereby lowering their HVM. Specifically, improvements in public service provision 
efficiency show a stronger correlation with reduced HVM among highly educated migrants, indicating that they utilize 
health investments more effectively and make greater use of public service provision to enhance their health.

The regression results in columns (3), (5), and (7) show that, after simultaneously including both the public service 
accessibility and public service provision efficiency variables, the coefficient of the public service accessibility remains 
significant at the 1% confidence level, and slightly lower compared to the coefficient in the baseline regression. This 
suggests that public service equalization has partial mediating effects. Both the Sobel and Bootstrap tests further validate 
this mediation effect. These findings support Hypothesis 2b.

Table 8 Mediating Effect Test Results of the Efficiency of Public Service

Variables Efficiency HVM

All Migrants Highly Educated 
Migrants

Less Educated 
Migrants

(1) (2) (3) (4) (5) (6) (7)

Public service accessibility 0.187*** −0.210*** −0.096*** −0.221***

(0.000) (0.001) (0.004) (0.002)
Efficiency of public service −0.133*** −0.075*** −0.572*** −0.057*** −0.117*** −0.083***

(0.001) (0.001) (0.019) (0.002) (0.001) (0.001)

Control variables Yes Yes Yes Yes Yes Yes Yes
FEs Yes Yes Yes Yes Yes Yes Yes

Constant value −5.876*** 1.306*** 2.309*** −1.265*** 1.761*** 1.516*** 2.433***

(0.000) (0.028) (0.027) (0.105) (0.046) (0.028) (0.027)

Sobel Z −4.559*** −2.676*** −6.771***

Bootstrap (1000 times) confidence interval [−0.002, −0.001] [−0.008, −0.001] [−0.002, −0.001]

N 72696 72,696 72,696 14,507 14,507 58,189 58189

Adjusted R square 1.000 0.160 0.160 0.090 0.090 0.131 0.131

Notes: ***p < 0.01; Robust standard errors in city-level are in brackets.
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Moderating Effect Analysis
Moderating Effect of Administrative Hierarchy
The results in columns (1), (2), and (3) of Table 9 indicate a significantly positive coefficient for the interaction term 
between administrative hierarchy and public service accessibility. Meanwhile, the regression coefficient for adminis
trative hierarchy exhibits a significantly negative effect. These findings suggest a substitution relationship between 
administrative hierarchy and public service accessibility in reducing the HVM. In other words, the higher the adminis
trative hierarchy of a city, the less impact public service accessibility has on reducing HVM.

By comparing the interaction coefficients of less educated and highly educated migrants, it becomes evident that the 
impact of public service accessibility on HVM among less educated migrants is more significantly moderated by 
administrative hierarchy. These findings support Hypothesis 3a. These findings may reflect cities with higher adminis
trative hierarchies tend to create restrictions regulating population influx, thereby preventing excessive migration that 
could pose challenges to urban management. These restrictions reduce the opportunities for certain migrant groups to 
benefit from public services, consequently weakening the positive impact of public service accessibility on their health. 
This effect is particularly pronounced among less educated migrants, who are often perceived as contributing less to the 
development of the destination city and are therefore subject to greater restrictions.

Moderating Effect of Public Service Expenditure Preference
The results in columns (1), (2), and (3) of Table 10 indicate a significantly positive coefficient for the interaction term 
between public service expenditure preference and public service accessibility. Meanwhile, the regression coefficient of 
public service expenditure preference is significantly negative. These findings suggest a substitution relationship between 
public service expenditure preference and public service accessibility in reducing HVM. In other words, the higher the 
proportions of expenditure on public services in a city, the less impact public service accessibility has on reducing HVM.

By comparing the interaction coefficients of less educated and highly educated migrants, it becomes evident that the 
impact on HVM among highly educated migrants is more significantly moderated by public service expenditure 
preference. These findings support Hypothesis 3b. These findings may reflect cities with higher proportions of expen
diture on public services, economic strength is often greater, which makes these cities more attractive to migrants. Local 
governments, aiming to control population size and development costs, tend to limit access to public services for 
migrants by strengthening the selective function of the household registration system. These policies are designed to 
prevent an excessive influx of migrants from burdening urban development. Consequently, despite higher public service 

Table 9 Moderating Effect Test Results of the Administrative Hierarchy

Variables HVM

All Migrants Less Educated  
Migrants

Highly Educated  
Migrants

(1) (2) (3)

Public service accessibility −0.370*** −0.398*** −0.218***

(0.002) (0.002) (0.006)
Public service accessibility × Administrative hierarchy 0.403*** 0.445*** 0.307***

(0.003) (0.003) (0.011)

Administrative hierarchy −0.091*** −0.098*** −0.057***
(0.001) (0.001) (0.002)

Control variables Yes Yes Yes

FEs Yes Yes Yes
Constant value 2.515*** 2.661*** 1.919***

(0.028) (0.028) (0.050)

N 72696 58,189 14507
Adjusted R square 0.160 0.131 0.090

Notes: ***p < 0.01; Robust standard errors in city-level are in brackets.
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spending, restrictive access limits migrants’ opportunities to benefit, weakening the positive impact of public service 
accessibility on their health improvement. This effect is especially noticeable among highly educated migrants who have 
a stronger preference for public services in their destination cities.

Discussion
Utilizing data from the 2017 CMDS, this study employed various statistical methods, including OLS, IV, and mediating 
and moderating effect analyses, to investigate the relationship between public service accessibility and HVM. The study 
has three main findings.

First, a negative correlation was observed between public service accessibility and HVM. This finding aligns with 
previous studies indicating that improved access to public services positively impacts migrant health.74 Furthermore, the 
impact of public service accessibility on less educated migrants is more pronounced compared to that on highly educated 
migrants. This is consistent with a previous report in China, which states that government-led development policies tend 
to affect less educated migrants more significantly.75 This may be due to the fact that less educated migrants are often in 
socioeconomically disadvantaged environments with limited health literacy, making their demand for public services 
more pressing.

Second, both the efficiency and equalization of public service provision for migrants mediate the relationship between 
public service accessibility and HVM. Specifically, improvements in public service equalization show a stronger 
correlation with reducing HVM among less educated migrants. In contrast, the more efficient public service delivery 
was strongly associated with reducing HVM among highly educated migrants. The findings of the present study support 
the insights of Pu, who emphasized that the distribution of public resources by local governments must be guided to 
achieve fairness and effectiveness, thereby maximizing health benefits across different populations.76

Third, this study’s findings indicate that administrative hierarchy and public service expenditure preference negatively 
moderate the association between public service accessibility and HVM. Specifically, the administrative hierarchy 
significantly diminishes the effect of public service accessibility on improving the health of less educated migrants in 
cities with higher administrative hierarchies. Similarly, the public service expenditure preference significantly diminishes 
the effect of public service accessibility on improving the health of highly migrants in cities with higher proportions of 
expenditure on public services. This reflects the tension between exclusivity and equity in resource allocation for 
migrants. Cities with higher administrative levels and higher public service expenditure often adopt selective policies 
to balance developmental demands with public welfare. While these policies aim to reduce the strain that migrants place 

Table 10 Moderating Effect Test Results of the Public Service Expenditure Preference

Variables HVM

All Migrants Less Educated  
Migrants

Highly Educated  
Migrants

(1) (2) (3)

Public service accessibility −0.115*** −0.126*** −0.122***

(0.004) (0.003) (0.004)
Public service accessibility × Public service expenditure preference 0.600*** 0.317*** 0.802***

(0.031) (0.031) (0.076)

Public service expenditure preference −0.559*** −0.640*** −0.288***
(0.004) (0.004) (0.009)

Control variables Yes Yes Yes

FEs Yes Yes Yes
Constant value 1.327*** 1.318*** 1.600***

(0.031) (0.030) (0.052)

N 72696 58,189 14507
Adjusted R square 0.159 0.130 0.076

Notes: ***p < 0.01; Robust standard errors in city-level are in brackets.
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on local resources, they inadvertently result in inequitable distribution of public services. This finding indicates that 
household registration threshold restrictions contribute to varying degrees of discrimination experienced by migrants in 
accessing public welfare, regardless of their education levels. As noted by Xu et al, the positive impact of residence 
permits was limited when compared with the health inequality faced by migrants.55 There are still structural defects in 
the RPS that need to be addressed and further improved.

Conclusion
Compared with previous studies, the contributions of the present study are significant. Its findings emphasize the 
importance of considering the specific needs of different migrant groups in public service resource allocation strategies. 
The diversity among migrants implies variations in their public service needs and health conditions. It is the responsi
bility of local governments to ensure the effective distribution of public service resources across different projects and 
groups of people, thereby maximizing the value of public service.

This study also revealed a contradiction between the intended direction of household registration system reforms and 
the practical orientation of development-oriented local governments. As a selective mechanism for local governments to 
allocate public resources, the household registration threshold focuses on optimizing population structure and promoting 
urban development rather than reducing health disparities. This highlights a fundamental tension between social welfare 
objectives and economic development goals within the migration policy. Considering these findings, improving the 
current RPS and optimizing public service resource allocation should be key strategies for China to promote health equity 
in the future.

Finally, this study had certain limitations. Due to data constraints, our analysis relied solely on the 2017 CMDS data, 
which does not fully capture the dynamic nature of how public service accessibility affects migrant health. In the future, 
the authors aim to explore additional data and methods to investigate the dynamic attributes and underlying mechanisms 
concerning the interplay between public service accessibility and migrant health.
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