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Abstract

Background One of the critical components of public health policy globally is to enhance population health

and mitigate health disparities. In 2017, China launched the reform of immediate reimbursement for trans-provincial
treatments, aimed at increasing healthcare utilization among the floating population. This study aims to evaluate
the impact of this policy reform on the health status of the urban-rural floating population.

Methods This study utilizes individual-level data from the 2017 and 2018 China Migrants Dynamic Survey (CMDS)
and administrative hospital data at the city level. The sample includes 47,803 individuals and 66 cities. Treating

the direct reimbursement policy as a quasi-natural experiment, we employ a generalized difference-in-differences
model for our quantitative analysis. To control for the effects of urban-rural medical insurance integration—to ensure
that both urban and rural residents are covered by the same basic medical insurance policy—our analysis of rural
health status from 2016 to 2018 is limited to cities that fully implemented this policy integration before January 1,
2017.

Results The policy of immediate reimbursement for trans-provincial treatments has a significant positive impact
on the health of the urban-rural floating population. The health benefits of trans-provincial treatments are less pro-
nounced than those of trans-urban treatment, with primary hospitals showing the most notable improvements.
Increased household income and consumer spending significantly amplify the health benefits of this policy

for the floating population. The effects of the policy are especially pronounced in the female floating population,
middle-aged and young adults, individuals with lower levels of education, those desiring long-term residency,

and the unmarried groups.

Conclusion This paper presents theoretical evidence that the policy of immediate reimbursement for trans-regional
treatments narrows the health disparities of the urban-rural floating population and elucidates the mechanisms

of this impact for the first time. These results suggest that in order to achieve health equality between urban and rural
residents and equitable access to medical services, China is building a more effective medical security system.
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Introduction

According to the World Health Organization’s definition,
health equity means that everyone should have a fair
opportunity to attain their full health potential. All coun-
tries and regions are committed to reducing health ineq-
uities through social policies and welfare programs [1-3].
China has also made it a principal objective of the health-
care system reform to ensure that every citizen has equal
access to basic medical services, thereby increasing the
financial accessibility of healthcare for the low-income
population [4—6]. China has experienced significant
urbanization [7, 8], leading to a substantial increase in
its floating population, particularly among rural migrant
workers [9-13]. By 2020, the number of migrant work-
ers in China had reached an estimated 169.59 million
[14]. However, the majority of the rural migrant popula-
tion does not have access to the same medical services
as the local residents in the areas to which they migrate
[15]. This disparity often results in migrant workers, who
struggle to secure urban employment, being at height-
ened risk of falling into a “poverty and poor health”
vicious cycle [16, 17]. Consequently, accelerating the
equalization of basic public medical insurance services
for both urban and rural residents and simplifying the
reimbursement procedures for cross-regional medical
treatment are critical for improving the health outcomes
of the rural migrant population [18].

China has currently established a comprehensive basic
healthcare security system that currently extends cover-
age to over 1.3 billion individuals. We believe that this
system plays a crucial role in alleviating the healthcare
burden for urban and rural residents, enhancing the
health status of the populace, and optimizing the utiliza-
tion of medical resources [19]. However, the principle of
“localized management” within China’s healthcare insur-
ance system results in unequal access to convenient and
affordable medical services for residents. On January 1,
2017, China implemented immediate reimbursement for
trans-regional treatments. Previously, individuals were
required to first obtain administrative approval from the
medical security management department of the insured
area. Subsequently, they had to visit designated medical
institutions in their current residence to receive treat-
ment and pay all medical expenses upfront. Finally, they
needed to return to the medical security management
department of the area where they were insured to com-
plete the necessary reimbursement procedures [20, 21].

Since the establishment of the national immediate
reimbursement for trans-regional treatments in 2017,
there has been a continuous increase in the number of
designated medical institutions for trans-provincial off-
site medical care, the number of individuals on record,
and the volume of immediate reimbursement [22].The
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implementation of cross-regional immediate reim-
bursement significantly alleviates the medical burden
faced by the rural floating population when they seek
healthcare services across different regions. This policy
facilitates timely, convenient, and affordable access to
medical services for these populations, thereby enhanc-
ing the utilization of medical resources among rural
migrants. Consequently, it contributes to the overall
improvement in the health outcomes of the rural float-
ing population [23, 24]. Currently, the framework for
cross-regional immediate reimbursement has expanded
from intra-provincial to inter-provincial levels, encom-
passing both inpatient and outpatient services. This
policy now includes all migrant workers and individuals
relocating for entrepreneurial or employment oppor-
tunities. These reforms have significantly ensured the
fundamental right to healthcare for individuals resid-
ing away from their primary domicile, thereby enhanc-
ing their access to local medical services for both health
maintenance and diagnostic treatment [22].

The issue of cross-regional reimbursement has been
a topic of extensive discourse in numerous countries
globally. Previous studies have shown that the existence
of “pro-rich” inequality in the utilization of healthcare
services within countries such as the United Kingdom,
African nations, India, and European countries [25-
31]. In the context of China, research on the immedi-
ate reimbursement of treatment across regions remains
relatively sparse, and existing studies exhibit incon-
sistencies. Several scholars have posited that policies
facilitating immediate compensation for cross-regional
medical treatment mitigate health disparities between
less developed and more developed regions. These
policies have been shown to enhance the efficiency of
diagnostic and treatment processes, improve access
to high-quality medical resources, and subsequently
reduce the economic burden on patients with relatively
lower economic status [25, 32-34]. However, other
scholars have contended that immediate reimburse-
ment for cross-regional treatments has significantly
altered patients’ healthcare-seeking behaviors. High-
tier hospitals leverage their superior medical resources
to attract a larger patient base, thereby creating a
“siphon effect” that exacerbates regional disparities in
the distribution of medical resources. Furthermore, the
migrant population experiences lower levels of medi-
cal reimbursement compared to local residents, which
potentially suppresses their utilization of formal medi-
cal services [20, 35, 36]. However, beyond the regional
disparities in the allocation of medical resources, it is
crucial to assess whether ongoing medical reforms can
enhance health outcomes for the rural floating popula-
tion. Investigating this issue is essential for developing
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effective strategies to reduce health disparities between
urban and rural floating populations in China.

By using two waves of data from the China Migrants
Dynamic Survey collected in 2017 and 2018 as well as
the administrative data of hospitals, we use a general-
ized difference-in-differences model to analyze whether
immediate reimbursement of medical insurance is more
conducive to improving the health status of the rural
migrant population, a vulnerable group. The results show
that: First, the study’s findings indicate that the imme-
diate reimbursement of medical insurance significantly
enhances the self-rated health status of the rural float-
ing population and helps reduce the health disparity
between urban and rural floating populations. Second,
the policy appears to have a more pronounced effect on
health promotion for cross-city medical treatment within
the same province compared to cross-province medical
treatment. The impact of the policy also varies accord-
ing to the hospital’s level. Notably, the strategic deploy-
ment of healthcare functions in primary hospitals yields
the most substantial health improvements for patients
seeking care in different cities within the same prov-
ince. Third, the impact mechanism analysis reveals that
increases in household income and the upgrading of con-
sumption significantly enhance the health status of rural
migrant populations. The effective implementation of
immediate reimbursement policies, following household
income and consumption upgrades, further maximizes
health improvement benefits. This effect aligns with the
original intent of the immediate reimbursement policy
reform, which aims to increase the utilization of medi-
cal resources among the floating population. Fourth, the
heterogeneous health effects of policies based on varying
individual characteristics within the floating population
underscore the necessity for policy refinement. This dif-
ferentiation provides a feasible pathway for the further
development and precision of health policies tailored to
specific needs.

The contributions of this study are threefold. First,
research on the impact of immediate reimbursement
settlement policies is relatively limited. Existing stud-
ies have primarily focused on the policy implications of
direct reimbursements either within provinces or across
them. For instance, Yan et al. (2022) suggested that the
direct reimbursement settlement policy within provinces
significantly reduces catastrophic health expenditures
for residents [37]. In contrast, Li et al. (2021) argued
that the convenience of cross-provincial direct reim-
bursement policies in the Yangtze River Delta region has
not resulted in a siphoning effect [38]. However, prior
research has not framed the comparison of inter-city and
inter-provincial direct reimbursements within a unified
analytical framework. Our study uniquely integrates the
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dual impacts of cross-province and cross-city immedi-
ate reimbursements into a cohesive research framework,
while systematically considering the differential effects of
these policies on the tertiary healthcare system. Second,
our findings enhance the literature addressing the scar-
city of medical resources in low-income and rural areas.
Research conducted by Tang et al. (2024), Huo et al.
(2023), and Liu et al. (2018) has indicated improvements
in various dimensions, including the equity of health
insurance rights for urban and rural residents, health
disparities, and the accessibility of medical resources,
owing to urban—rural health insurance coordination poli-
cies [8, 39, 40]. Additionally, Huu and Bui (2024) dem-
onstrated that allocating medical insurance resources to
impoverished areas can significantly improve healthcare
utilization among the elderly [41]. Despite a wealth of
studies focusing on impoverished or rural populations,
our research specifically investigates whether immediate
reimbursement policies within China’s health insurance
system enhance the health outcomes of rural migrant
populations. By concentrating on individuals enrolled in
the New Rural Cooperative Medical Scheme (NRCMS),
we enrich the discourse surrounding the effects of cross-
regional immediate reimbursement policies on disad-
vantaged areas and vulnerable groups. Third, this study
explores consumption upgrading and income enhance-
ment as dual mechanisms that influence cross-regional
immediate reimbursement policies. We propose that the
health benefits of these policies are contingent upon the
consumption and income levels of the migrant popula-
tion. Notably, as the income of rural workers who move
to urban areas rises, the convenience of health insurance
reimbursements increases their inclination to engage in
preventive healthcare. Furthermore, we examine indi-
vidual differences in the health impacts associated with
cross-regional immediate medical reimbursements, tak-
ing into account six personal characteristics: gender,
marital status, age, settlement intention, education level,
and health records. Our findings provide substantial the-
oretical support for the targeted formulation of health-
care policies tailored to diverse populations and offer
pathways to advance reforms aimed at achieving equity
in medical insurance for urban-rural migrant popula-
tions, thereby enhancing the access of rural migrants to
urban healthcare services.

Methods

Data Source

This paper uses data from China Migration Dynam-
ics Survey (CMDS) collected in May of 2017 and 2018,
using the annual population reports of 31 provinces
as the basic sampling frame. The survey is conducted
yearly by the National Health Commission using a
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probability-proportional-to-size sampling approach, and
targets individuals aged 15 and above who have estab-
lished residence in their current location for over a year.
The survey covers various aspects, including demographic
information of the floating population and household
members, migration patterns and trends, employment and
social security, family planning service management, chil-
dren’s mobility and education, psychological well-being,
income and expenditure, housing conditions, basic pub-
lic health services, marriage, and cultural aspects. Addi-
tionally, the survey includes specialized studies on social
integration and mental health of the floating population,
health and family planning services in the areas of origin,
and medical and health services for elderly migrants.

From the initial dataset comprising 286,716 entries, to
avoid confounding effects of existing urban—rural medical
insurance integration policies, we first excluded provinces
that had not finalized urban—rural health insurance integra-
tion prior to 2017. We retained the data of 11 provinces that
had implemented the policies. Furthermore, to investigate
the influence of remote healthcare policies on the well-being
of the rural floating population, we focused on participants
enrolled in public health insurance, including those involved
in trans-provincial or trans-urban floating population.
Finally, we narrowed the scope of the study sample to 66 cit-
ies, comprising a total of 47,803 samples, of which 40,577
indicated that the reason for migration was work.

To evaluate effect for immediate reimbursement for
trans-regional treatments, we extracted data on hospitals
listed as providing instant reimbursement for inter-pro-
vincial inpatients from the Chinese Ministry of Human
Resources and Social Security’s website in May 2017
and 2018. The objective was to verify if the policy had
been adopted in our sample cities prior to the survey. It
was observed that immediate reimbursement for trans-
regional treatments policy was not universally post-
announcement by the central government, with only
48.49% of the 66 hospitals in the sampled cities enacting
the policy by May 2017. By the conclusion of May 2018,
full implementation was observed across all surveyed cit-
ies. We then matched the municipal hospital data with
individual-level data based on city and year variables.
Finally, we obtained 47,803 samples from 66 cities.

We use the filtered data of the 2017 and 2018 CMDS
to analyze the distribution of health status of urban and
rural respondents, and the health of the respondents is
divided into “Healthy’; “Basically healthy’, “Unhealthy but
not disabled” and “Disabled”. “Healthy” refers to someone
who occasionally experiences minor health issues, but
these do not impact daily life or work. “Basically Healthy”
refers to someone who has some health problems that
require regular treatment or check-ups but can still per-
form most daily activities. “Unhealthy but Not Disabled”
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refers to someone who suffers from significant health
issues that affect certain daily activities, but these do not
constitute a disability. “Disabled” refers to someone who
experiences severe health problems that significantly
limit daily life or work capabilities.

Figure 1 indicates that the proportion of healthy indi-
viduals in rural areas is 78.97%, which is lower than the
86.66% observed in urban areas. Additionally, the per-
centages of individuals categorized as “Unhealthy but not
disabled” and “Disabled” are higher in rural areas com-
pared to urban areas. It can be seen that there is inequal-
ity in the heal status of urban and rural residents.

Variables Definitions

We utilized the responses to the question “Would you say
your health is..” as detailed in the CMDS, which offered
four choices: “Healthy, “Basically healthy”, “Unhealthy
but not disabled’, and “Disabled” to gauge each partici-
pant’s health condition.

The core focus of this paper is the implementation
of the policy change on immediate reimbursement for
trans-regional treatments policy on the rural and urban
floating population. Our core explanatory variables are
composed of policy indicator variables and grouping
indicator variables. To more accurately capture the poli-
cy’s adoption and impact, we assessed the number of eli-
gible hospitals as policy indicator variable.

We categorize the type of medical insurance purchased
as grouping indicator variables, designating the New Rural
Cooperative Medical Scheme(NCMS), the insurance for
rural residents, as the experimental group. Conversely,
“urban employee and resident basic medical insurance”
represents the control group. Due to the inconsistency of
the implementation time of the urban—rural medical insur-
ance integration in different cities, and the fact that resi-
dents may choose to participate in the insurance before the
policy, the actual reimbursement ratio after the policy has
been consistent with the urban-rural integration, but the
name of the insured has not been changed in time. As a
result, the data of the control group in this paper includes
not only the data type of basic medical insurance for rural
and non-working urban residents, but also the data type
of urban residents’ basic medical insurance before urban—
rural medical insurance integration.

On the other hand, the reasons for the specific choice
of health insurance type grouping are as follows. Rural
migrant workers in urban areas often engage in flexible jobs
without formal contracts and are typically covered under
the New Rural Cooperative Medical Scheme (NCMS)
based on their household registration. Only a small fraction
of migrant workers with rural household registration stay
in the city for reasons such as attending university. These
individuals are more likely to participate in urban medical
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Fig. 1 Health status of urban and rural residents

insurance. Additionally, most inter-city migrants who move
for work purposes have stable jobs and are enrolled in
urban employee medical insurance, allowing for immediate
reimbursement at their current place of residence. As these
individuals are enrolled in insurance types, we consider
them part of the control group in this study.

Our analysis also controlled for a set of factors that may
influenced health statuses [34, 42]. When we conducted
the analysis at the individual level, gender, age, mar-
riage status, education level, marital reason, income and
expenditure, which were considered potential confound-
ers. Comprehensive definitions and statistical evaluations
of all variables are included in Tables 1 and 2.

Model

The reform of immediate reimbursement for trans-
regional treatments initiated at the provincial level in our
study was implemented by provincial governments. Since
the decision to implement this reform is decided by local
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governments, and the reform is irreversible once it is insti-
tuted. Therefore, this policy is an exogenous factor affect-
ing insured individuals. 85% of the samples indicated that
the primary reason for migration was work, helping to
avoid reverse causality issues. Based on the above analy-
sis, this provides a quasi-experimental research design for
our study [38]. Accordingly, starting from the policy of
immediate reimbursement for trans-regional treatments,
this research takes rural floating population samples as
the experimental group and urban insured samples as the
control group, the Generalized Difference-in-Differences
(DID) method, which can handle data from multiple time
periods and multiple treatment groups, enhances analyti-
cal flexibility and applicability. Additionally, it better con-
trols for time trends and individual characteristics, thereby
reducing potential confounding factors and improving
the accuracy of causal inferences. Therefore, this study
employs the Generalized DID estimation strategy to assess
the impact of the policy on healthcare reform across differ-
ent regions [45]. The model is formulated as follows:

(1)

Health;; = o+ BHospitalsj; x Medicare; +y Hospitals;; +o Medicare; +@Xi 4+t +€i¢
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Table 1 Variable definition
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Variable Definition

Health;, Health status of individual i in year t:"Disabled” =1, "Unhealthy but not disabled”= 2, “Basically healthy”=3 and "Healthy"=4

Hospitals;, The number of qualified hospitals in the city of individual i in year t, divided by 100

Medicare;, Types of Medicare of individual i in year t:"NCMS"=1 and “urban employee and residents basic medical insurance”=0

Gender;, Gender of individual i: male =1 and female =0

Agey, Age of individual i in year t

Education;,  The Education level of individual i in year t:“did not attend primary school”=1, “primary school” =2, “junior high school”=3, "high school/
technical secondary school”=4, ‘college”=5, “undergraduate” =6 and “postgraduate’=7

Reasons; As the frequency of reasons decreases, the value increases. Floating reasons;, of individual i in year t:“job”=1, "business”=2, “following
family members”=3, ‘marriage”=4, "move house”=5, “find relatives and friends” =6, “take care of parents”=7, “take care of children"=38,
"birth”"=9, “retire"=10 and "else"=11

Marriage;; The marital status of individual i in year t:‘married”=1 and “unmarried” =2

Income;, To mitigate the impact of significant differences between individuals and reduce the magnitude discrepancy with the dependent

variable, we use the natural logarithm average monthly household income of individual i in year t [43, 44].In order to exclude the effect
of inflation, we use CPI (Consumer Price Index) to obtain real income, the formula is Income;, = nominal income; /CPI;

Expenditure;,

To mitigate the impact of significant differences between individuals and reduce the magnitude discrepancy with the dependent vari-

able, we use the natural logarithm average monthly household expenditure of individual i in year t.In order to exclude the effect of infla-
tion, we use CPI (Consumer Price Index) to obtain real income, the formula is Expenditure;, = nominal expenditure;/CPI;

Table 2 Statistical analysis

Variable Observations Mean Standard Error Min  Max
Health; 47,803 3.843 0420 1 4
Hospitals;, 47,803 0434 0507 0010 1.840
Medicare;, 47,803 0.621 0485 0 1
Gender,; 47,803 0511 0500 0 1

Age;, 47,803 3645 10.50 15 95
Education;, 47,803 3475 1.176 1 7
Reasons;, 47,803 1.720 1476 1 1
Marriage;, 47,803 0.836 0370 0 1
Income;, 47,722 8.163 0561 3878 12395
Expenditure;, 47,802 7462  0.605 1575 11.049

According to the type of medical insurance purchased,
the samples with NCMS are taken as the experimental
group, and the samples with urban employee and resi-
dents basic medical insurance are taken as the control
group (Medicare;,). Since the immediate reimbursement
of provinces and cities is gradually advancing, we use the
number of qualified hospitals (Hospitals,) to represent
the policy effect. The interaction term is used to analyze
the difference in the impact of immediate reimbursement
on urban and rural samples. 8 of the interaction item is
the key value that this paper focuses on, indicating the
impact of implementation immediate reimbursement for
trans-regional treatments on health of rural samples, y
indicates the impact of the implementation of immediate
reimbursement for trans-regional treatments on health,
o indicates the differences in health differences between
urban and rural residents, X; is a vector of control

variables.7; represent the year fixed effects. ¢;; is the error
term.

Results

Baseline Regression Analysis

Table 3 shows the regression results of the selected sam-
ples. The coefficient of the qualified hospital count on the
health of trans-provincial samples is 0.032 (Table 3(1)),
signifying a 3.2% health improvement for every 100 addi-
tional qualified hospitals. This significant upsurge under-
scores the policy’s role in bolstering the health of the
floating population. Especially in rural areas, the effect
is significant, indicating that the regional gap is nar-
rowed. The regression coefficient of trans-urban samples
is 0.048(Table 3(5)), indicating a more substantial health
enhancement compared to the regression coefficient of
0.032 for the cross-provincial sample. We divided the
qualified hospitals into primary, secondary, and tertiary
levels (detailed in Table 3(2)-(4), (6)-(8)). The results
show that the increase in the number of qualified hospi-
tals is associated with better health. Especially in second-
ary and tertiary facilities, the rural sample showed a more
significant improvement.

Robustness Analysis

To exclude potential biases from other policies or ran-
dom factors and to validate the study’s accuracy, we
applied three robustness tests. First, we performed the
DID parallel trend hypothesis test; however, our dataset
only spanns two years. Thus, we used pre-policy samples
and use model 1 for regression. The resulting non-sig-
nificant regression (Table 4(1) and (2)) confirms that the
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Table 3 Baseline Regression Results
Trans-provincial treatments Trans-urban treatments
Hospitals  Primary Secondary Tertiary Hospitals  Primary Secondary Tertiary
hospitals hospitals hospitals hospitals hospitals hospitals
M @ 3) (4) (5) ©) ) ®)
Hospitals, x 0.032™ 0.055™" 0087 0077 0.048™ 0.256" 0068 0.087"
Medicare;,
(0.008) (0.014) (0.023) (0.027) (0.015) (0.128) (0.026) (0.036)
Hospitals;, -0.004 -0.015 ~0.005 0.002 ~0.001 -0.287"" 0.009 0.021
(0.007) (0.011) (0.021) (0.022) (0.012) (0.070) (0.022) (0.025)
Medicare;, -0.004 0.005 -0.003 -0.003 -0021"  -0011 -0016" -0018"
(0.007) (0.006) (0.007) (0.008) (0.009) (0.007) (0.008) (0.009)
Gender; 0.042™ 0.042"" 0042 0.042™ 0030 0.030™" 0.030™" 0030
(0.005) (0.005) (0.005) (0.005) (0.006) (0.006) (0.006) (0.006)
Age, -0010™"  -0010™" -0.010™" —-0011™" -0012™"  -0012™ -0.012™ 0012
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Education,, 0018 0.019™ 0018™ 0018™ 0.022™ 0021 0.022"" 0.022™
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Reasons; 0017 -0016™ -0017" -0016™ -0014™  -0014™ -0014™ -0.014™
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Marriage;, 0061 0.061"" 0061 0.062™ 0061 0.059™" 0.061"" 0.062™
(0.007) (0.007) (0.007) (0.007) (0.009) (0.009) (0.009) (0.009)
Income;, 0078 0078 0078 0077 0.128" 0131 0.129™ 0.128™
(0.007) (0.007) (0.007) (0.007) (0.009) (0.009) (0.009) (0.009)
Expenditure;, —-0050""  —0.050™" ~0.050" —0.050™" —0056""  —0056"" ~0.056" —0.056""
(0.006) (0.006) (0.006) (0.006) (0.008) (0.008) (0.008) (0.008)
Year fixed effects  Yes Yes Yes Yes Yes Yes Yes Yes
Constant 3.830™" 3.827" 383" 3832 3515™ 3497 3508 3514
(0.045) (0.045) (0.045) (0.045) (0.057) (0.057) (0.057) (0.057)
Observations 28,179 28,179 28,179 28,179 19,542 19,542 19,542 19,542
R-squared 0.098 0.098 0.098 0.098 0.147 0.147 0.147 0.147

Notes: Robust standard errors in parentheses. ™ p< 0.01, ™ p< 0.05, " p< 0.1. The same applies to the following tables

observed health improvements in the selected samples
originated from the local policy, satisfying the parallel
trend test criteria [46]. Second, we used Propensity Score
Matching (PSM) to refine the samples before incorpo-
rating them into Eq. (1). The consistent outcomes with
previous baseline regressions, shown in Table 4((3)-(6)),
reinforce the study’s conclusions [34]. Third, consider-
ing the immediate reimbursement for trans-provincial
treatments, we introduced both province-specific and
province-time interaction fixed effects into the model.
The results (Table 4(7)-(10)) exhibit significantly positive
coefficients for Hospitals;, X Medicare; are significantly
positive. The results indicate that regardless of the fixed
province effect, or strengthening the control of regional
and time factors, the promotion effect of immediate
reimbursement for trans-regional treatments on resi-
dents’ health still exists.

Further Discussion
Mechanism analysis.

We examined the mechanisms of household income
and expenditure. Regression analysis presented in Table 5
revealed that these factors significantly bolster the poli-
cy’s impact, robustly enhancing development within the
provincial samples. Immediate reimbursement for trans-
regional treatments affects the health of the rural floating
population by impacting household income and expendi-
ture. The policy promotes the improvement of health
care awareness of floating families with upgraded house-
hold income and consumption, and improves the health
of residents. The policy enhancs healthcare awareness
in floating population through improved income and
spending power, thereby bolstering health [47, 48].

Heterogeneity analysis.

Gender heterogeneity.
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Table 5 Mechanism analysis of expenditure and income
Trans-provincial treatments  Trans-urban treatments Trans-provincial treatments  Trans-
urban
treatments
m @ 3) )
Hospitals, x Medicare,, 039" 0.774™" _ _
x Income;, (0.086) (0.174)
Hospitals, x Medicare,, _ _ 0311 0514
x Expenditure;, (0.095) (0.188)
Hospitals; -0.010 —0.002 0.000 —0.001
(0.007) (0.012) (0.007) (0.012)
Medicare;, ~0.009 -0.029™ 0.002 -0016'
(0.007) (0.009) (0.007) (0.008)
Gender; 0.043" 0.033™ 0.043" 0.030™
(0.005) (0.006) (0.005) (0.006)
Age, 0011 -0.013™ -0010™ -0012™
(0.000) (0.000) (0.000) (0.000)
Education, 0021 0.030™" 0016™ 0021
(0.003) (0.003) (0.003) (0.003)
Reasons;, -0.018"" -0014" -0018™" -0015"
(0.002) (0.002) (0.002) (0.002)
Marriage;, 0073 0085 0050 0051
(0.007) (0.009) (0.007) (0.009)
Income, -0.008" 0021 _ _
(0.004) (0.006)
Expenditure;, _ _ 0.045™" 0.090™"
(0.095) (0.188)
Year fixed effects Yes Yes Yes Yes
Constant 4221 3990 3711 3368
(0.044) (0.071) (0.044) (0.058)
Observations 28,179 19,542 28,179 19,542
R-squared 0.092 0.133 0.095 0.144

As shown in columns (1)-(4) of Table 6, the implemen-
tation of the policy of immediate reimbursement posi-
tively influences both males and females, its impact on
females is substantially greater, with trans-provincial and
trans-urban differentials at 46% and 103%, respectively.
We thus infer a clear gender-based divergence in health
outcomes due to policy impacts.

Age heterogeneity.

As shown in columns (1)-(4) of Table 7, the implementa-
tion of the policy of immediate reimbursement exerts a pro-
nounced influence on individuals under 60 years old, likely
because the policy’s effect varies with the age of the float-
ing population. Rural residents floating for non-agricultural
work, who typically engage in physical labor, are a major
reason for population mobility. Thus, the younger float-
ing labor force, engaged primarily in physical jobs, is more
acutely affected by immediate reimbursement policies [49].

Settlement intention heterogeneity.

As shown in columns (1)-(4) of Table 8, the rural
floating population intending to settle down is more
obviously affected by the policy. In order to maintain a
stable physical health for a long time, people who have
the willingness to live and work for a long time across
provinces or cities are more inclined to pay attention to
the changes of policy [50].

Marital status heterogeneity.

As shown in columns (1)-(4) of Table 9, the unmar-
ried floating population, regardless of whether they
move across provinces or regions, experiences a greater
policy impact. The absence of marital emotional sup-
port, which typically aids in stress regulation and
imparts positive emotional benefits, significantly affects
the health of the unmarried demographic, impacting
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Table 6 Heterogeneity analysis of gender category
Male Female
Trans-provincial treatments  Trans-urban treatments Trans-provincial treatments  Trans-
urban
treatments
m @ 3) )
Hospitals; x Medicare,, 0.025" 0.032 0038 0065
(0.010) (0.022) (0.011) (0.022)
Hospitals;, -0.008 0.008 ~0.000 -0.010
(0.009) (0.018) (0.010) (0.017)
Medicare;, -0.003 -0.014 -0.010 -0.028"
(0.010) (0.012) (0.011) (0.012)
Age, —0.009™" —-0.012™ -0.012" 0013
(0.000) (0.001) (0.001) (0.001)
Education,, 0.006" 0014™ 0027 0027
(0.003) (0.004) (0.004) (0.004)
Reasons, -0018™ -0013™ -0.015™ -0015™"
(0.004) (0.004) (0.003) (0.003)
Marriage;, 0.045" 0072 0074 0052
(0.009) (0.014) (0.011) (0.012)
Income,, 0.070™" 0.123™ 0.089"" 0.135™
(0.009) (0.013) (0.010) (0.013)
Expenditure,, -0.042" -0.063™" -0.058"" -0.049"
(0.007) (0.011) (0.009) (0.011)
Year fixed effects Yes Yes Yes Yes
Constant 3890 3622 3766 3372
(0.062) (0.084) (0.072) (0.085)
Observations 14,853 9,527 13,326 10,015
R-squared 0.080 0.136 0.117 0.159

their immune response, endocrine balance, and inflam-
mation control [51, 52].

Health education heterogeneity.

As shown in columns (1)-(4) of Table 10, the floating
population without a college education or higher is more
significantly influenced by the policy. This is because less-
educated rural migrant workers tend to be in informal
employment, which has a high degree of flexibility and
usually participate in the new rural cooperative medical
insurance scheme at home, making them more vulner-
able to policy changes.

Discussion

The health status of floating population and health ineq-
uities have garnered extensive attention worldwide.
Scholars generally believe that one of the primary goals
of global public health policy development is to narrow
health disparities between socioeconomically disadvan-
taged groups and wealthier populations, and to enhance
the accessibility of health care for vulnerable groups. On
January 1, 2017, the Chinese government implemented

a policy for the immediate reimbursement for trans-
provincial treatments. We treated this healthcare policy
reform as a quasi-natural experiment, utilizing the 2017
and 2018 CMDS data and hospital management records
data, and employed a generalized difference-in-differ-
ences model to quantitatively estimate the policy’s effects.
First, we concluded that compared to the urban floating
population who move across provinces, the health status
of China’s rural floating population has improved. They
are now more effectively utilizing hospital services and
enjoying an increase in the amount and convenience of
medical insurance reimbursements. For the sequence
of policy implementation, provinces that have achieved
instant reimbursement for medical treatment across dif-
ferent provinces have achieved instant reimbursement in
different cities within the province. The health improve-
ment effects for the rural floating population are notably
superior for trans-urban medical services compared to
cross-provincial services. This effect is more pronounced
in primary hospitals, as they provide healthcare functions
that more effectively attract the rural floating population
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Table 7 Heterogeneity analysis of age category
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Under 60 years old

Over 60 years old

Trans-provincial treatments  Trans-urban treatments Trans-provincial treatments  Trans-
urban
treatments

m @ €) )

Hospitals, x Medicare;, 0.026™ 0.036" 0.069 0.292

(0.007) (0.015) (0.079) (0.245)

Hospitals,, -0.004 -0.002 -0.050 0331
(0.006) (0.012) (0.061) (0.182)
Medicare;, 0015 0.006 -0.003 -0.023
(0.007) (0.008) (0.082) (0.093)
Gender; 0.019™ 0.000 0.102" 0.052
(0.005) (0.006) (0.057) (0.061)
Education,, 0044 0.048™ 0.053" 0.129™
(0.003) (0.003) (0.028) (0.030)
Reasons, ~0.006" -0013™ -0.034™ -0010
(0.002) (0.003) (0.009) (0.008)
Marriage;, -0.035" -0036™ 0.035 0.083
(0.006) (0.008) (0.076) (0.079)
Income,, 0073" 0.118™ 0.250"" 0.173™
(0.007) (0.009) (0.051) (0.049)
Expenditure,, -0.041™" -0.057"" -0.181"" -0.047
(0.006) (0.008) (0.054) (0.050)
Year fixed effects Yes Yes Yes Yes
Constant 3397 3.138™ 2479 18117
(0.048) (0.060) (0.337) (0.377)
Observations 27,406 18,830 773 712
R-squared 0.028 0.053 0.091 0.121

Notes: Considering the World Health Organization’s age categories, we dichotomized our sample at the 60-year threshold

seeking medical services across provinces. The rural
floating population tends to prefer secondary and tertiary
specialized or comprehensive hospitals when seeking
medical services across provinces. Secondly, mechanism
analysis indicates that an upgrade in household income
or consumer spending can enhance the health improve-
ment effects of the policy. In the heterogeneity analysis of
individual characteristics, such as gender difference, mar-
ital status, age difference, settlement intention, education
level and health record, all lead to the differential effect of
policies on health. These results provide nuanced theo-
retical support for reducing health inequalities. The spe-
cific analysis and implications of the obtained results are
as follows.

Firstly, a reduction in “pro-rich” inequality among the
floating population has been identified, which diverges
from the outcomes of prior research [53-55]. The possi-
ble reasons are as follows: (1) Prior to the implementa-
tion of the immediate reimbursement for trans-regional
treatments, individuals were required to personally

advance payment for medical expenses when seeking
care across provinces or cities. Residents of rural areas
may have been unable to access high-quality medical
services due to the burden of upfront payments. Follow-
ing the implementation of immediate reimbursement for
trans-regional treatments, the burden of seeking medical
treatment for insured individuals has been significantly
reduced. It means that the quantity and quality of medical
services accessible to residents in rural areas have notably
improved, leading to an enhanced level of health. (2) The
effect of immediate reimbursement for trans-urban treat-
ments has been more pronounced in primary hospitals,
signifying the burgeoning success of the tiered medical
service system. This conclusion is consistent with the
findings of Gao et al. (2023). The health awareness among
rural floating workers within provinces has increased.
However, the permanent residences of the rural floating
population across provinces are often located far from
their registered household locations, resulting in the
neglect of healthcare in pursuit of higher work wages.
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Table 8 Heterogeneity analysis of settlement intention
Willingness to settle down No will to settle down
Trans-provincial treatments  Trans-urban treatments Trans-provincial treatments  Trans-
urban
treatments
m @ €) )
Hospitals, x Medicare;, 00417 0.062" 0015 -0.004
(0.017) (0.035) (0.013) (0.030)
Hospitals,, -0.010 0053 -0.000 —0.031
(0.012) (0.018) (0.011) (0.025)
Medicare;, -0.034" -0.050" 0.001 0.021
(0.020) (0.020) (0.012) (0.019)
Gender; 0.044™" 0018’ 0.039™" 0034
(0.012) 0.011) (0.008) (0.011)
Age, -0013™ -0.014™ -0.008™ -0.008™"
(0.001) (0.001) (0.001) (0.001)
Education,, 0011 0.013" 0012"" 0017
(0.006) (0.005) (0.004) (0.006)
Reasons; -0013" -0021™ -0013™ —0.005
(0.005) (0.005) (0.005) (0.005)
Marriage, 0.081"" 0081 0.032"" 0.022
(0.023) (0.021) (0.010) (0.017)
Income;, 0.105" 0.138™ 0.049™ 0.070™"
(0.017) (0.016) (0.011) (0.019)
Expenditure;, -0076™" —0.053™ ~0.039™ —0.044™"
(0.016) (0.015) (0.009) (0.017)
Year fixed effects Yes Yes Yes Yes
Constant 3911 3474 3.958™ 37717
(0.117) (0.115) (0.079) (0.122)
Observations 4,178 5,195 9,080 4,199
R-squared 0.149 0.200 0.056 0.061

Consequently, the healthcare role of primary hospitals is
limited. Furthermore, in China, there is a prevalent belief
that hospitalization signals severe illness that can only be
adequately treated in high-level hospitals. For this kind of
disease, the treatment effect of specialized hospitals and
general hospitals are significantly better [56, 57].
Secondly, given the long-standing debate over the
equalizing effect of health insurance on healthcare access
for urban and rural residents, it is essential to consider
the continuous refinement of China’s medical reimburse-
ment system in recent years. These improvements in the
medical system have more effectively facilitated health
enhancements for groups with a lower socio-economic
status. In 2016, the urban—rural medical insurance inte-
gration schemes were implemented, applying unified
standards for premium contributions, drug formular-
ies, designated hospitals, and reimbursement policies
for both urban and rural residents. This integration has
significantly elevated the level of medical insurance

integration for NCMS enrollees, increasing the equity
of medical insurance rights for both urban and rural
residents [8, 40]. Before the implementation of cross-
regional instant reimbursement in China, individuals
were required to obtain administrative approval from the
medical security administration in their region of par-
ticipation. Subsequently, they had to seek treatment at a
designated medical institution in their current place of
residence and pay all medical expenses upfront. Finally,
they needed to return to the medical security admin-
istration department in their insured area to complete
the necessary reimbursement procedures. This process
significantly increased the cost and burden of diagno-
sis and treatment for the transient population. Using
cross-regional instant reimbursement as a quasi-natural
experiment, we investigate the varying timelines of urban
and rural health insurance integration across different
provinces and cities. This study focuses on regions that
have fully integrated urban and rural health insurance,
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Table 9 Heterogeneity analysis of Marital status
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Married Unmarried
Trans-provincial treatments  Trans-urban treatments Trans-provincial treatments  Trans-
urban
treatments
m @ €) )
Hospitals; x Medicare,, 0031 0.036" 0033 0.095™
(0.008) (0.017) (0.018) (0.034)
Hospitals;, -0.003 0.000 -0.005 -0.001
(0.007) (0.014) (0.015) (0.025)
Medicare;, -0.002 -0.014 -0.008 -0.051"
(0.008) (0.009) (0.014) (0.020)
Gender, 0042 0.033™ 0.046™" 0.017
(0.005) (0.007) (0.010) (0.013)
Age, 0011 0012 -0.010™ 0014
(0.000) (0.000) (0.001) (0.001)
Education,, 0016™ 0.020™ 0027 0.028™
(0.003) (0.003) (0.005) (0.007)
Reasons; -0018™ -0014™ -0010" -0.012"
(0.003) (0.003) (0.005) (0.005)
Income,, 0084 0.134™ 0.049™" 0.109™
(0.008) (0.010) (0.013) (0.023)
Expenditure,, -0.055"" -0.055"" -0.027"" -0.058"
(0.007) (0.009) (0.010) (0.018)
Year fixed effects Yes Yes Yes Yes
Constant 3.887" 3.489™ 3916™ 3.842"
(0.057) (0.072) (0.102) (0.194)
Observations 23,524 16,401 4,655 3,141
R-squared 0.093 0.134 0.126 0223

examining the health issues related to cross-regional
instant reimbursement for immgrations. The purpose is
to effectively exclude the health impact of urban—rural
medical insurance integration policies on the mobile
population, facilitating a more accurate comparison of
the health status between rural residents who are on the
move and urban residents. In the wake of China’s eco-
nomic reforms and opening up, a large number of the
rural floating population have moved to non-agricultural
jobs in cities with better economic development. With
the introduction of instant reimbursement, the insured
individuals to utilize medical treatments and services at
uninsured locations. This system delineates the coverage
and relevant provisions for the direct settlement of medi-
cal expenses incurred by insured individuals in different
regions. Specifically, it includes coverage for basic medi-
cal insurance drugs, medical service items, and medical
consumables. Additionally, the reimbursement scope for
medical insurance in the context of cross-regional direct
settlement adheres to the regulations established by the
location where the medical treatment is received [34].

The implementation of immediate reimbursement has
significantly shortened the time required for claims. This
reduction in the need for the “pay first, reimburse later”
claims process has alleviated the constraints on residents’
utilization of high-quality medical resources. This vulner-
able group is now able to receive medical services more
promptly, helping reduce the actual cost of medical treat-
ment and contributing to an improvement in their health
status [35, 58].

Finally, we have discovered that an increase in family
income and consumption upgrades can heighten health
level among the rural mobile population. Optimizing the
health benefits derived from the immediate reimburse-
ment policy following the enhancement of family income
and consumption is crucial for achieving the primary
goals of the cross-provincial medical treatment reim-
bursement reform. We propose that with the increase in
income among the rural migrant population, the facilita-
tion of medical insurance reimbursement will enhance
their focus on health care. This shift is expected to lead
to a greater inclination towards preventive care and
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Table 10 Heterogeneity analysis of education
College degree or above Did not have college degree
Trans-provincial treatments  Trans-urban treatments Trans-provincial treatments  Trans-
urban
treatments
m @ 3) )
Hospitals, x Medicare;, 0.026 —0.050 0032 0.038
(0.016) (0.034) (0.011) (0.019)
Hospitals;, -0.003 -0.022 0.003 0016
(0.010) (0.016) (0.009) (0.017)
Medicare;, -0.015 0.009 -0016" —-0.046""
(0.014) (0.014) (0.008) (0.011)
Gender, 0017 0.003 0.049™" 0037
(0.009) (0.008) (0.005) (0.007)
Age, ~0.009™" -0.007™" 0011 0014
(0.001) (0.001) (0.000) (0.000)
Reasons, -0.004 ~0.006" -0.019™ -0016™"
(0.003) (0.003) (0.003) (0.003)
Marriage;, 0048 0033 0062 0.060"
(0.012) (0.011) (0.008) (0.012)
Income,, 0.028" 0.028" 0.090"" 0167
(0.011) (0.011) (0.007) (0.011)
Expenditure,, -0.038"" -0041™" -0.048™" -0.056""
(0.010) (0.010) (0.006) (0.010)
Year fixed effects Yes Yes Yes Yes
Constant 4222 4177 3.8248™ 32757
(0.081) (0.077) (0.057) (0.072)
Observations 4,040 4,990 24,139 14,552
R-squared 0.055 0.033 0.097 0.155

timely treatment of minor ailments. Consequently, the
improvement in health outcomes can be observed across
both primary and secondary healthcare facilities. In the
heterogeneity analysis, (1) we found that the policy has a
more significant impact on women, possibly due to their
physiological advantages and stronger health conscious-
ness compared to men [35]. In particular, the increas-
ing sense of independence among women has prompted
them to pay more attention to their physical and mental
health and the impact of changes in health insurance
policies. (2) The policy’s effect varies with the age of the
floating population. Rural residents migrating for non-
agricultural work, who typically engage in physical labor,
are a major driver of population mobility. Consequently,
the immediate reimbursement policy has a more pro-
nounced impact on those under 60 years of age. (3) Rural
floating population with a desire to settle are significantly
affected. Individuals intending to reside or work across
provinces or cities for extended periods, aiming to main-
tain stable health over the long term, are more inclined to
pay attention to the dynamic changes in health insurance.

(4) Members of floating population with specialized or
undergraduate and higher education levels often secure
jobs that match their qualifications and are accompanied
by formal labor contracts or positions within institu-
tional frameworks. This group is mostly covered by urban
employee medical insurance in their workplace, thus they
fall under the local reimbursement category of medical
insurance. In contrast, floating workers from rural areas
with educational levels below a technical diploma tend
to engage in non-agricultural employment characterized
by high flexibility and the absence of formal labor con-
tracts. This demographic predominantly secures health
insurance in their place of household registration, mak-
ing them more susceptible to the impact of policies per-
taining to immediate reimbursement for trans-regional
treatments. (5) The unmarried population is more vis-
ibly affected by the policy. The unmarried floating popu-
lation often lacks emotional support in different places.
Deprived of the companionship and care of a spouse
and children, they frequently face isolation. This circum-
stance compels these individuals to pay greater attention
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to changes in their own health status, thereby amplifying
the visible health benefits yielded by relevant policies.
This paper outlines directions for formulating related
policy suggestions across three key aspects. Firstly, our
findings indicate an improvement in the health status
of the rural floating population and enhanced acces-
sibility to medical resources across various levels of
hospitals. Therefore, the medical insurance policy for
hospital services should be further refined to include
outpatient services, with a particular focus on immedi-
ate reimbursement for inter-urban treatments. These
should be integrated into a provincial-level medical
insurance coordination system.. For rural migrant work-
ers in the city, on the one hand, the scope of medicines
covered under the medical insurance sheme should
be expanded, especially by increasing the options for
chronic and malignant diseases at primary healthcare
institutions. On the other hand, On the other hand, con-
sidering the fact that non-migrants in EU countries use
screening services and specialized care more frequently
than migrant populations, China should further provide
free regular medical check-ups for migrant populations
and establish health records for them, in order to reduce
the inequality in access to preventive health services
[42]. Particularly in the transformation of cross-prov-
ince medical treatment, the approach should shift from
forced medical treatment to preventive medical care for
migrant workers. This shift would better leverage the
functions and roles of hospitals at all levels. Addition-
ally, we have observed a significant increase in house-
hold health expenditures following income growth.
This observation suggests that we should further raise
the proportion of immediate reimbursement for trans-
regional treatments, thereby reducing the likelihood of
impoverishment due to illness among the low-income
population. For example, governmental agencies could
adopt measures to lower the deductible standards for
immediate reimbursement for trans-regional treat-
ments. Specifically for the New Cooperative Medi-
cal Scheme (NCMS), it is recommended to increase
the outpatient and inpatient reimbursement ratios for
immediate reimbursement of trans-regional treatments,
ultimately aim to standardize the reimbursement ratios
across both the insured’s location and the location
of medical treatment. Thirdly, we propose leveraging
health policies from other developed nations to address
the unique health challenges faced by immigrant popu-
lations. For instance, in the United Kingdom, immigrant
ethnic minorities are integrated into general health
programs targeting prevalent health issues within the
broader population. This approach facilitates early iden-
tification and mitigation of disease risk factors among
immigrants. Similarly, Italy adapts its existing health
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programs to accommodate the linguistic, social, and
cultural characteristics of its immigrant populations,
thereby addressing barriers to accessing preventive and
treatment services [59]. We advocate for a reinforced
focus on ‘timely medical treatment, early prevention of
minor ailments, and proactive insurance coverage’ This
strategy is crucial for reducing the prevalence of major
diseases among the transient rural population in China,
particularly among unmarried individuals, those living
alone, retirees, and men with limited health awareness.
Fourth, To further enhance the allocation and manage-
ment of residents’health resources, it is imperative for
government departments to streamline administrative
procedures and bolster oversight regarding healthcare
expenditures, service quality, and reimbursement rates
for the floating population. Drawing on Spain’s integra-
tion of discrimination factors—such as country of ori-
gin, citizenship, and healthcare access—into national
health surveys, this approach aims to identify and
address health disparities among rural migrants [59].
This will ensure the sustainability of the medical insur-
ance fund for the floating population and guarantee that
they receive equal medical services.

Limitations

Our research is limited by the availability of data. If more
suitable data becomes available in the future, these prob-
lems may be better addressed. On the one hand, the
CMDS data is only available up to 2018. Since the policy
of our research began in 2017, we only used the data from
2017 and 2018 to evaluate the policy’s effect, making it
difficult to observe its long-term impact. In particular, it
is difficult to observe the social effects of China’s imple-
mentation of the cross-regional direct outpatient settle-
ment policy. On the other hand, the questions regarding
the utilization of health care services for the floating pop-
ulation in the questionnaire change slightly every year,
which contrains us in selecting data years and indicators
of health care service utilization. For example, we want to
further explore the urban-rural difference in the use of
medical resources by policies, which is not always avail-
able in the CMDS database in 2017 and 2018.Third, the
research object of CMDS database is the floating popu-
lation, which makes our control group unable to include
the non-floating local residents who enjoy medical insur-
ance for urban workers, so it is difficult to make a com-
parative analysis of the health of the floating population
and local non-floating residents.

Conclusion

This paper has revealed that the policy of immediate
reimbursement for trans-regional treatments signifi-
cantly improves the health status of the rural floating
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population. The results indicate that the health benefits
for the rural floating population are more significant
when obtaining immediate reimbursement for trans-pro-
vincial compared to trans-urban treatments. This effect is
particularly notable in the provision of healthcare at pri-
mary hospitals. Mechanism analysis reveals that family
income and consumption upgrades are moderating fac-
tors that amplify the effects of immediate reimbursement.
Heterogeneity analysis reveals that the impact of imme-
diate reimbursement is notably more pronounced among
female floating population, the non-retired cohort, indi-
viduals with lower educational attainment, those with a
desire for long-term residence, and the unmarried popu-
lation. These conclusions offer important empirical sup-
port for the standardization of basic public medical and
health services and for breaking down the barriers to
medical insurance between urban and rural areas.
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