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Abstract

Background The health of migrants has received significant global attention, and it is a particularly significant
concern in China, which has the largest migrant population in the world. Analyzing data on samples from the Chi-
nese population holds practical significance. For instance, one can delve into an in-depth analysis of the factors
impacting (1) the health records of residents in distinct regions and (2) the current state of family doctor contracts.
This study explores the barriers to access these two health services and the variations in the effects and contribution
magnitudes.

Methods This study involved data from 138,755 individuals, extracted from the 2018 National Migration Popu-
lation Health and Family Planning Dynamic Monitoring Survey database. The theoretical framework employed

was the Anderson health service model. To investigate the features and determinants of basic public health service
utilization among the migrant population across different regions of China, including the influence of enabling
resources and demand factors, x* tests and binary logistic regression analyses were conducted. The Shapley value
method was employed to assess the extent of influence of each factor.

Results The utilization of various service types varied among the migrant population, with significant regional dispar-
ities. The results of the decomposition of the Shapley value method highlighted variations in the mechanism under-
lying the influence of propensity characteristics, enabling resources, and demand factors between the two health
service types. Propensity characteristics and demand factors were found to be the primary dimensions with the high-
est explanatory power; among them, health education for chronic disease prevention and treatment was the most
influential factor.

Conclusion To better meet the health needs of the migrant population, regional barriers need to be broken
down, and the relevance and effectiveness of publicity and education need to be improved. Additionally, by con-
sidering the education level, demographic characteristics, and mobility characteristics of the migrant population,
along with the relevant health policies, the migrant population needs to be guided to maintain the health records
of residents. They should also be encouraged to sign a contract with a family doctor in a more effective manner
to promote the equalization of basic health services for the migrant population.
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Background

In July 2022, the World Refugee and Migrant Health
Report of the World Health Organization [1] showed that
millions of refugees and migrants under vulnerable con-
ditions, such as low-skilled migrant workers, have poorer
health compared to host populations. Migration and dis-
placement are significant factors that affect the health of
individuals and hinder the achievement of health-related
sustainable development goals. Therefore, addressing
the health needs of migrants requires global attention.
Some studies [2, 3] have classified migration into inter-
national and internal migration. Internal migration refers
to the movement of people within their country of origin
to another region, province, or city. It occurs commonly
in countries and regions across the world, including the
United States, Europe, and China [4-6]. Some studies
have shown that migrants often face higher health risks
compared to residents [7]. Migrants also lose social capi-
tal in their hukou location and encounter discrimination
in employment opportunities and social welfare entitle-
ments at their site of migration [8]. Additionally, they
are frequently excluded from the local health system and
cannot fully utilize the available health service resources.
To tackle these concerns, a study has identified that
numerous developed countries and regions have enacted
regulations pertaining to public health services and have
established management service packages concerning
the employment and living conditions of migrants [9].
For instance, the European Union takes into account the
needs of migrants when crafting policies and executing
programs, with a focus on managing infectious diseases,
maternal and child health, occupational health, violence,
and migrant health indicators [10]. In a similar vein, India
has enacted the Migrant Workers and Interstate Migrant
Workers Act [11]. Several studies have demonstrated that
institutional, national, and local public health measures
play a pivotal role in safeguarding the right to health for
migrant populations [12].

China has the largest migrant population in the
world, which includes 376 million people, accord-
ing to the seventh population census data of China
[13]. The influx of migrants has led to the integration
of resources in these areas and contributed to regional
economic development. However, migrants are also
exposed to greater health risks. Thus, to protect the
right to health of migrants, China has implemented
several regulations and initiatives. In 2014, the former
National Health and Family Planning Commission,

along with other relevant departments, issued the
Guiding Opinions on Basic Public Health Services and
Family Planning Management for the migrant popula-
tion. These guidelines prioritized six basic public health
services for migrant populations, including the vaccina-
tion of children, prevention and control of infectious
diseases, maternal and child healthcare, health records,
family planning, and health education [2]. Addition-
ally, the outline of the "Healthy China 2030" Plan [14]
emphasizes the importance of providing equal access
to basic health services for the migrant population.
However, the level of economic development, migrant
population management policies, and health insurance
payment methods vary across different regions of China
[15]. These variations can hinder equal access to basic
health services for the migrant population. The access
of migrants to social benefits, such as health insurance,
is closely related to the unique household registration
system [16]. While most migrants have social health
insurance, there is a conflict between using health ser-
vices across regions and the localized and fragmented
management of health insurance [16, 17]. This conflict
decreases flexibility and increases difficulties in utiliz-
ing social health insurance in their localities, leading to
significant spatial and regional disparities. However, it
is not known whether the current basic public health
services provided by China can satisfy the needs of the
migrant population. The hindrances and limitations
that prevent the migrant population from accessing
basic public health services in areas with an influx of
migrants need to be identified. These issues and con-
cerns can be determined by studying the utilization of
public health services by the migrant population in dif-
ferent regions of China.

Basic public health services include the establishment
of the health records of residents and family doctor con-
tracts, among others. The health records of residents
serve as standardized records that document the medical
and health services provided to them [18]. Family doctors
can offer health counseling, basic medical care, and other
essential public health services to contracted residents
[19]. Therefore, it is crucial to assess the current status of
health records and family doctor contracting services for
the migrant population and analyze the factors influenc-
ing them. The data can provide information on whether
the public health service needs of migrants are met [20].
These two types of services strongly influence the imple-
mentation of other items [21].
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However, previous studies [22-26] onthat investi-
gated the health records of migrant populations and
their access to family doctors had some limitations.
These studies did not include all influencing factors,
such as the reason for migration, duration of migration,
and variables reflecting the health needs of the migrant
population, such as their health status, health educa-
tion [20]. Additionally, the studies failed to consider
the different types of health insurance and categorized
it broadly as the presence or absence of health insur-
ance. This limitation hindered the validation of the effect
of different types of health insurance on the utilization
of basic public health services by migrant populations
[23]. Some studies did not analyze any influencing fac-
tors, while others only provided qualitative analysis.
Some studies conducted quantitative analysis, but lacked
a theoretical analysis framework, resulting in a lack of
systematic and comprehensive analysis. Furthermore,
most researchers investigated China’s migrant popula-
tion in a specific province or region only [27-29]. They
did not examine the regional differences in the health
of the migrant population at a macro level. Some stud-
ies highlighted the presence of regional or transnational
differences among migrant groups [30, 31]. Consider-
ing that China’s migrant population is widely distrib-
uted, their health status is significantly influenced by the
economy and medical services of a region. Many stud-
ies only focused on specific subgroups, such as elderly
migrants [26], ethnic minorities [32], and rural inflows
[33], but ignored the overall migrant population. Previ-
ous studies primarily used methods such as statistical
description, the x test, and logistic regression to exam-
ine the current state of health service utilization among
the migrant population [21-26]. However, these stud-
ies did not quantitatively assess the degree of contribu-
tion or influence of each factor that led to variations in
basic public health services among migrant populations
across different regions. In this study, we addressed this
research gap. Some studies identified health inequalities
between the migrant population and the non-migrant
population [34]. The rate of acceptance of health edu-
cation and participation in insurance schemes is lesser
among the migrant population compared to the local
population [35]. Thus, it is important to find effective
strategies to study the differences in basic public health
services among migrant population groups. Since dif-
ferent regions attract different migrant populations
with varying quality compositions [36, 37], address-
ing the differences in health service utilization among
migrant populations in different regions is important.
In this study, we assessed the factors that contribute to
inter-regional health disparities among migrant popula-
tions in China, which is important for the well-being of
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the migrant population. Anderson’s medical and health
service model is the best theoretical model for studying
health service utilization behavior [38]. In this research,
we applied the Andersen behavioral model framework
from 2013 to categorize and scrutinize the utilization of
basic public health services and the factors influencing
it among the migrant population, considering a system-
atic perspective. Furthermore, we employed the Shapley
value decomposition method, which draws upon the
concept of cooperative games, to gauge the contribution
of each explanatory variable to the disparities in the vari-
ables under examination. At present, numerous scholars
have been using the Shapley value method to explore
diverse aspects, such as disparities in health outcomes
between urban and rural residents, the selection of resi-
dential institutions, higher education, and health, along
with the factors influencing these phenomena [39, 40].
In this study, the 2018 National Migrant Population
Health and Family Planning Dynamic Monitoring Survey
Database was analyzed using Anderson’s health service
utilization model. We assessed whether there are differ-
ences in the utilization of basic public health services
among migrant populations in the eastern, central, west-
ern, and northeastern regions of China. Additionally, we
identified the shortcomings in the supply of basic health
services for migrant populations and the obstacles faced
in providing these services to the migrant population in
different regions. We investigated the factors influenc-
ing the utilization of basic public health services for the
migrant population in China. We also determined the
degree of contribution of each influencing factor, focus-
ing on the three dimensions of the migrant popula-
tion’s tendency characteristics, enabling resources, and
demand factors. By identifying the main factors that
contribute to the population health records and family
doctor contracts of the migrant population, we provided
valuable information, which can be used to decide suit-
able interventions and optimize the allocation of medical
resources. We also investigated whether the differences
in the types of health insurance offered to the migrant
population, based on geographic location, result in vari-
ations in the quality of health services provided. Based
on the findings, we proposed targeted recommendations
to address any disparities. We evaluated the health sta-
tus of the migrant population across diverse geographi-
cal regions. Our discoveries could serve as a benchmark
for adjusting the distribution of healthcare resources and
identifying priority areas for enhancing the well-being
of migrants. These findings may contribute to improv-
ing the accessibility and equity of healthcare services
for migrants. Furthermore, policymakers and health-
care providers can utilize this information to formu-
late tailored healthcare policies that address the specific
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needs of migrants. This study can aid other countries
in emphasizing critical influencing factors, mitigating
health disparities, enhancing the effective management
of the impact of the migrant population on public health,
comprehending the characteristics and requirements of
migrants, and creating and implementing targeted public
health policies. Additionally, understanding the weights
and differences of different influencing factors can help
other countries optimize resource allocation when
resources are limited and meet the needs of migrants for
public health services.

Data and methods

Data sources

We used the latest data from the China Migrants
Dynamic Survey (CMDS) conducted in 2018. The sur-
vey targeted individuals who resided in the local area for
at least one month, were not members of the district’s
household, and were 15 years old or older. The question-
naire covered various aspects of the migrant population
and household members, including basic demographic
information, migration patterns, information on employ-
ment and social security, income and expenditure, resi-
dence, basic public health services, and other relevant
factors. The survey included 152,000 individuals. From
the database, 138,755 migrants were selected as research
participants, ensuring no missing research variables. The
CMDS 2018 used a stratified, multi-stage, PPS sampling
method proportional to the size for sampling. Provinces,
cities, and districts were categorized into four regions
(east, central, west, and northeast) based on the division
criteria set by the State Council, as shown in Table 1.

Research variables

The independent variables included the following: (1)
the characteristics of the migrant population, including
demographic factors (gender, age, etc.) and social struc-
ture factors (education level, marital status, household
registration, and migration characteristics); (2) enabling
resources (type of health insurance, place of coverage,

Table 1 The stratified variation scale of the CMDS areas in 2018
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and income level); (3) demand factors (self-rated health
status, health education for chronic disease prevention
and treatment, and two-week prevalence). By consider-
ing the data on the establishment of health records of
migrants and the contract of family doctors as dependent
variables, those who answered "yes, already established"
were regarded as established and assigned a value of 1;
those who answered "no construction, never heard of it"
and "no construction, but heard of it" were regarded as
not established and assigned a value of 0. These values
and data were used to construct the basic public health
service utilization model of the migrant population.

Research methods

SPSS 25.0, Stata 14.0, and Excel 2019 were used for data
screening, cleaning, statistical analysis, and data tabula-
tion. The Chi-square test and binary logistic regression
model were used to conduct inter-group comparisons,
and propensity factors, enabling resources, and demand
factors were introduced one at a time to elucidate the
effects of different factors on regional differences in
health service utilization among the Chinese migrant
population. All results were considered to be statisti-
cally significant at P<0.05. The regression equation was
fitted as follows:y = Bo + Bix1 + Box2 + B3x3 + Paxa + €
where y indicates the resident health records of the
migrant population, X1 indicates the characteristics of
the migrant population tendency (such as gender),x2
and X3 indicate enabling resources (medical insurance
type, income, etc.), and x4 indicates the demand fac-
tors, such as self-rated health status. The Shapley value
decomposition method based on regression analysis
was used to quantify the degree of contribution of each
dimension and its variables [40], i.e., the weight of each
influencing factor. It can not only explain the individual
contribution rate of influencing factors to the difference
of dependent variables but also combine and decompose
the overall contribution of a certain category of influenc-
ing factors. We identified the dimensions of the migrant
population’s tendency characteristics, enabling resources,

District

Province/city/region

Eastern Region
Western Region

Beijing, Hebei, Tianjin, Shandong, Jiangsu, Zhejiang, Shanghai, Fujian, Hainan, Guangdong
Inner Mongolia Autonomous Region, Xinjiang Production and Construction Corps,

Xinjiang Uygur Autonomous Region, Shaanxi Province, Ningxia Hui Autonomous Region,
Gansu Province, Chongging Municipality, Qinghai Province, Tibet Autonomous Region,
Sichuan Province, Guizhou Province, Guangxi Zhuang Autonomous Region, Yunnan

Province
Central Region
Northeast

Shanxi, Hubei, Henan, Anhui, Jiangxi, Hunan

Heilongjiang, Liaoning and Jilin provinces
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and demand factors that had the greatest weight on the
interpretation of the establishment of the health records
of residents, i.e.,, we determined the degree of impact.
After performing the regression analysis, we included the
statistically significant factors of binary logistic regres-
sion and ran the following commands on the Stata soft-
ware: shapley2, stat (r2) group (X1, X2 X3, X4 X5 X6).
After running the command, we obtained the Shapley
value and the corresponding percentage (contribution
rate). The same method was used for analyzing the data
on family doctors.

Results

Sample characteristics

According to the survey respondents, the migrant popu-
lation in the eastern region accounted for 47.06% (65,295
cases), while that in the central, western, and northeast-
ern regions accounted for 16.03% (22,247 cases), 29.97%
(41,580 cases), and 6.94% (9,633 cases), respectively.
Regarding propensity characteristics, most migrants in
each region were 25-54 years old. The gender distribu-
tion showed a higher proportion of males. Employment
status was dominated by employees and self-employed
laborers. The highest proportion of the migrant popula-
tion with a bachelor’s degree or above was found in the
eastern region, while the western region had the largest
number of agricultural households. Most migrants were
married across all regions. The scope of mobility differed
among regions; the highest proportion of inter-provincial
mobility was observed in the eastern region (73.47%).
The proportions of intra-provincial cross-city (43.13%),
intra-city cross-county (35.53%), and cross-province
(21.34%) mobility were ordered in the central region. The
western region and the northeastern region had a similar
proportion of scope of mobility. Regarding resource char-
acteristics, the migrants in the four regions were mainly a
part of the new rural cooperative medical insurance and
urban workers’ basic medical insurance schemes. The
proportion of migrants under the urban workers’ basic
medical insurance scheme was the highest in the eastern
region (33.98%). Most participants in the eastern, central,
and western regions were registered in the household,
followed by local participants, with the highest propor-
tion in the western region. In the northeastern region,
the proportion of local participants (50.92%) was higher
than that of registered participants (48.42%). Significant
variations existed in the income levels of migrants across
the four regions. In the eastern region, half of the migrant
population had either high or middle income. Conversely,
the central region had a greater concentration of middle-
income and middle-to-high-income groups. Meanwhile,
the western and northeastern regions had a higher share
of low-income and lower-middle-income groups in
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comparison to the proportion of high-income groups. In
terms of demand factors, the highest percentage of indi-
viduals who assessed their health as ’health’ was observed
in the eastern region, reaching 98.90%. In contrast, the
acceptance rate of health education for chronic disease
prevention and treatment was the lowest in the eastern
region (23.75%), which was substantially lower than that
recorded in the central and western regions and also
lower than the national average (30.60%). The north-
eastern region had the highest two-week prevalence rate
among the migrant population (5.21%), followed by 2,076
reported cases of illness in the western region. Further
details are provided in Table 2.

Status of utilization of basic public health services

for the migrant population in different regions

The central and western regions had higher rates of estab-
lishing health records, at 39.61% and 35.25%, respectively.
However, in the total sample, 54.39% of migrants did not
establish health records, and 12.43% were unsure about
establishing them. A significant difference was found in
the establishment rates of health records among migrant
populations in different regions (x*>=1479.48, P<0.05).
The western region had the highest rate of family doctor
registration among the migrant population, at 20.59%,
while the eastern region had the lowest rate at 17.13%.
Significant differences were found in the rates of family
doctor registration among the migrant population in dif-
ferent regions (x*=708.68, P<0.05).

Results of binary logistic regression analysis of basic public
health services for the migrant population in different
areas

We employed a binary logistic regression model to
assess the correlation between the establishment of
health records for migrants in distinct regions and sev-
eral factors. The dependent variable denoted whether
the migrant population had established a health record
(No=0, Yes=1). The independent variables encom-
passed propensities, enabling resources, and demand-
related factors. The findings from the analysis revealed
that the likelihood of establishing health records was
lower among married individuals, those with agricultural
household registration, those in good health, individuals
with a high school or secondary education, those aged
60 years or older, those who had received health educa-
tion regarding chronic disease prevention and treatment,
those with various types of health insurance, those with
specific employment status, and those who migrated
for business or family reasons. The rate of health record
establishment for migrant populations exhibited regional
and demographic disparities. In the central region, fac-
tors linked to higher health record establishment rates
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Table 2 Basic characteristics of the migrant population in different regions (n, %)
Variable Classification East Central West Northeast
Age (years) 15-24 13143(20.13) 2210(9.93) 7085(17.04) 1191(12.36)
25-34 20784(31.83) 8483(38.13) 12496(30.05) 2415(25.07)
35-44 17781(27.23) 6359(28.58) 11017(26.5) 2421(25.13)
45-54 10327(15.82) 4050(18.2) 7733(18.6) 2033(21.1)
55-59 1372(2.10) 524(2.36) 1276(3.07) 519(5.39)
>60 1888(2.89) 621(2.79) 1973(4.75) 1054(10.94)
Gender male 39382(60.31) 11409(51.28) 24120(58.01) 5349(55.53)
female 25913(39.69) 10838(48.72) 17460(41.99) 4284(44.47)
Employment status employee 39171(68.97) 9057(47.39) 18072(55.07) 4447(64.26)
employer 3590(6.32) 1510(7.9) 2229(6.79) 567(8.19)
Self-employed worker 13676(24.08) 8478(44.36) 11996(36.56) 1852(26.76)
other 354(0.62) 68(0.36) 518(1.58) 54(0.78)
Education Primary school or below 13431(20.57) 2816(12.66) 10923(26.27) 2310(23.98)
Junior high school 22738(34.82) 9479(42.61) 14705(35.37) 4190(43.5)
High school/technical secondary school 14808(22.68) 5711(25.67) 8640(20.78) 1761(18.28)
Junior college 7905(12.11) 2767(12.44) 4638(11.15) 791(8.21)
Bachelor degree or above 6413(9.82) 1474(6.63) 2674(6.43) 581(6.03)
Nature of household registration Agriculture 46627(71.41) 15475(69.56) 31767(76.4) 6874(71.36)
non-agricultural 18668(28.59) 6772(30.44) 9813(23.6) 2759(28.64)
Marital status Married 56194(86.06) 19191(86.26) 35219(84.70) 8078(83.86)
Not married 9101(13.94) 3056(13.74) 6361(15.3) 1555(16.14)
Migration Range across provinces 47975(73.47) 4748(21.34) 18584(44.69) 3865(40.12)
Within the province across the city 11710(17.93) 9595(43.13) 15064(36.23) 3678(38.18)
intercity 5610(8.59) 7904(35.53) 7932(19.08) 2090(21.7)
Reason for migration migrant worker/job 47239(72.35) 10080(45.31) 24282(58.40) 5936(61.62)
Go into business 10364(15.87) 8546(3841) 9325(22.43) 1232(12.79)
Accompanying family members 5170(7.92) 2138(9.61) 4482(10.78) 1368(14.20)
other 2522(3.86) 1483(6.67) 3491(8.40) 1097(11.39)
Duration of migration (years) 0~4 32613(49.95) 91 70(41 22) 19589(47.11) 3671(38.11)
5~9 16272(24.92) 716(34.68) 12231(29.42) 17(28.21)
>10 16410(25.13) 5361(24.1) 9760(23.47) 3245(33.69)
Type of medical insurance urban and rural residents 6523(9.87) 2535(11.63) 6291(15.70) 454(5.32)
NICM 33788(51.14) 13439(61.65) 23278(58.09) 5195(60.88)
Urban dweller 3169(4.8) 1865(8.56) 3191(7.96) 1206(14.13)
Urban workers 22454(33.98) 3933(18.04) 7182(17.92) 1653(19.37)
Socialized medicine 140(0.21) 27(0.12) 131(0.33) 25(0.29)
Insured places Local 24256(36.71) 5062(23.22) 5179(15.05) 6062(50.92)
domicile 41131(62.24) 16392(75.19) 28586(83.05) 5765(48.42)
elsewhere 695(1.05) 347(1.59) 655(1.90) 79(0.66)
Income level I 10137(15.52) 5143(23.12) 13548(32.58) 3656(37.95)
Il 9889(15.15) 4052(18.21) 8825(21.22) 2081(21.6)
1l 12355(1 8.92) 4594(20.65) 7988(19.21) 1821(18.9)
IV 33(30.83) 6095(27.4) 8382(20.1 ) 1629(16.91)
V 12781(19.57) 2363(10.62) 2837(6.8 446(4.63)
Self-rated health status unhealthy 715(1.10) 395(1.78) 1310(3.1 ) 642(6.66)
healthy 64580(98.90) 21852(98.22) 41580(96.85) 9633(93.34)
Health education for chronic disease prevention and treatment 15510(23.75) 7933(35.66) 16146(38.83) 2864(29.73)
two-week prevalence 2681(4.11) 502(2.26) 2076(4.99) 502(5.21)

Income levels are classified into five grades based on the average monthly household income. These grades are as follows: Grade | (< 4,000 yuan), Grade Il (4,001 yuan
to 5,500 yuan), Grade IIl (5,501 yuan to 7,111 yuan), Grade IV (7,112 yuan to 10,000 yuan), and Grade V (> 10,000 yuan). NICM stands for New Rural Cooperative Medical

Insurance
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included female gender, agricultural household regis-
tration, marital status, diverse education levels, good
health, ages 55-59, receipt of health education concern-
ing chronic diseases, and having insurance coverage and
varying degrees of mobility. In the western region, the
factors that increased the chances of establishing a health
record included being healthy, locally insured, inter-
provincial migrant populations, self-employed laborers,
agricultural households, and married migrants. In the
northeastern region, a higher rate of establishing health
records was associated with being healthy, having a two-
week prevalence, receiving health education on chronic
disease prevention and control, agricultural households,
and being married. These findings are summarized in
Table 3. The outcomes of family doctor appointments
revealed that in the eastern region, migrants were more
inclined to schedule appointments with a family doctor
if they were married, held agricultural household regis-
tration, were self-employed, possessed new rural coop-
erative medical insurance, received health education on
chronic disease prevention and treatment, and were in
good health. Furthermore, the duration of their mobil-
ity increased with higher education levels. Moreover, in
the central region, the rate of enrolling in health insur-
ance among the migrant population was higher for those
who were locally insured, married, and associated with
agricultural households. In the western region, factors
influencing family doctor contracting services among the
migrant population included gender, educational attain-
ment, marital status, age, education on the prevention
and treatment of chronic diseases, income level (mid-
dle and high), health insurance (urban and rural, urban
residents, urban workers, and public medical care), local
insurance participation, scope of mobility, and reasons
for mobility (all with P<0.05). Among these factors,
the rate of appointing a doctor was higher among those
migrants who received education on the prevention and
treatment of chronic diseases, had a higher income, par-
ticipated in local insurance, and were married. Addition-
ally, the probability of signing up rate was higher for the
migrants in the northeast region who were healthy, had
a two-week prevalence, received education on the pre-
vention and treatment of chronic diseases, had a higher
scope of mobility (inter-provincial, intra-provincial, and
inter-municipal), belonged to an agricultural household,
and were married. Further details are provided in Table 4.

Results of Shapley value decomposition of basic public
health service utilization for migrant population

in different regions

The Shapley value decomposition results showed that
the dimensions of the Anderson model had different
contribution rates for explaining the establishment of
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health records of migrants in different regions. The
eastern region exhibited the highest percentage of con-
tribution from propensity characteristics, reaching up
to 71.49%. This finding highlighted the significance
of propensity characteristics as the primary factor
influencing the establishment of migrant population
records in the eastern region. In the western region,
propensity characteristics and need factors showed
similar explanatory strengths, accounting for 48.59%
and 43.5%, respectively, in the establishment of health
records for the migrant population. In contrast, the
need factor exhibited the highest contribution rate
in the central and northeastern regions, accounting
for 70.2% and 59.25%, respectively. These findings
showed the importance of the need factor in establish-
ing the health records of migrants in these two regions.
Among the individual factors affecting the migrant
population, the most significant contributor to estab-
lishing health records across all regions was health
education regarding chronic disease prevention and
treatment. The contribution rates varied by region:
Eastern (21.28%), Central (69.44%), Western (43.5%),
and Northeastern (59.25%). In the Eastern region, mar-
ital status (19.59%), age (18.45%), and gender (15.34%)
emerged as the three most pivotal factors influencing
the disparities in health record establishment among
the migrant population. In the Central region, health
insurance (11.28%) and participation location (6.93%)
were the key factors influencing health record estab-
lishment. These factors also played a significant role in
explaining differences in health record establishment
among migrant populations in the Western and North-
eastern regions, as illustrated in Table 5. The results of
the Shapley value decomposition of the differences in
appointing a family doctor among the migrant popu-
lation in different regions are presented in Table 6.
The dimensions of Anderson’s model had slightly dif-
ferent contribution rates in explaining the appoint-
ment of family doctors among the migrant population
in each region. Propensity characteristics played a key
role in the eastern, western, and northeastern regions,
with contribution rates of 93.72%, 69.84%, and 57.18%,
respectively. The demand factor was the most influen-
tial feature affecting the variation in appointing a fam-
ily doctor among the migrant population in the central
region (55.96%). Among individual variables, the
length of mobility (34.16%) was the strongest explan-
atory factor for the appointment of a family doctor
among the migrant populations in the eastern, central,
western, and northeastern regions. Other significant
factors included the place of participation (9.78%),
gender (14.15%), and length of mobility (17.68%) for
the respective regions.
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Table 5 Decomposition results of Shapley values established in the health records of migrants in different regions

Feature  variable East

central

West Northeast

Shapley Contribution

Shapley Contribution

Shapley Contribution Shapley Contribution

rate(%) rate(%) rate(%) rate(%)
Propensity Age 0.0110 1845 0.0008 22 0.0002 034
Gender 0.0092 15.34 00012 241 0.0013 354 00017 334
Education 0.0005 0.87 0.0002 0.55 0.0006 1.16
Nature of household registra- 0.0030  5.01 0.0001 0.17 00016 42 0.0007 145
tion
Marital status 0.0117 19.59 0.0006 1.19 0.0040 10.89 0.0040 7.85
Range of migration 0.0071 11.94 0.0005 144
Reason for migration 0.0002 0.29 0.0023 4.56 0.0011 2.88 0.0013 2.54
Duration of migration 0.0035 954 0.0016 3.8
Enabling  medical insurance 0.0040 6.65 0.0057 11.28 0.0049 13.35 0.0075 14.54
Income level 0.0017 326 00012 24
Insured places 0.0003  0.56 0.0035 693 0.0020 54 0.0019 364
Need Health education 0.0127 21.28 0.0350 69.44 00160 435 0.0304 59.25
Self-rated health status 0.0002 036
two-week prevalence 0.0002 04
total 0.0597 100 0.0504 100 0.0369 100 0.0512 100
Table 6 Decomposition results of the Shapley value of the appointed family doctors of migrants in different regions
Feature variable East Central West Northeast
Shapley rate(%) Shapley rate(%) Shapley rate(%) Shapley rate(%)
Propensity Age 0.0144 9.57 0.0033 5.67 0.0010 1.29
Gender 0.0304 20.2 0.0082 14.15 0.0094 12.72
Education 0.0015 0.98 0.0010 16 0.0010 1.68 0.0050 6.72
Nature of household registration 00164 10.85 0.0014 236 0.0031 4.17
Marital status 0.0227 15.08 0.0012 1.96 0.0079 13.78 0.0092 1244
Range of migration 0.0039 26 0.0003 047 0.0013 22
Duration of migration 0.0515 34.16 0.0009 143 0.0173 30 0.0131 17.68
Reason for migration 0.0004 0.28 0.0055 9 0.0007 12 0.0016 2.16
Employment status 0.0033 544 0.0007 1.16
Enabling Insured places 0.0016 1.03 0.0035 5.68 0.0027 4.64 0.0038 5.1
Income level 0.0015 0.96 0.0038 6.15 0.0011 145
Insured places 0.0060 9.78 0.0016 2.17
Need Health education 0.0053 3.51 0.0343 55.96 0.0124 2146 0.0253 3411
total 0.1507 100 0.0612 100 0.0576 100 0.0742 100
Discussion influencing factor in the two services. The results of the

In this study, we assessed the utilization of basic pub-
lic health services by the migrant population in China,
using a nationally representative sample. We focused on
the establishment of health records and family doctor
contracting services for the migrant population in dif-
ferent regions of China. We also investigated the barri-
ers and factors that affect the low utilization rate of these
services, as well as, the weights and differences of each

analysis revealed the differences and similarities in the
mechanisms of influence on the migrant population,
specifically the contribution of each influencing factor.
Given that China is a developing country with the largest
migrant population in the world, this empirical evidence
is of significant practical importance.

The results of this study showed that the migrant
population had different levels of utilization of different
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types of basic public health services. This finding was
similar to those of previous studies [21]. The establish-
ment rate of health records for the migrant population
in China was 33.18%, which was an increase of 14.02%
compared to similar findings in another study (2017)
[41], where it was 29.1%. However, it was significantly
lower than the establishment rate of 80.6% reported
in another study [42] for urban and rural residents in
China in 2016. The signing rate of family doctors for the
migrants in China was even lower, with a rate of 18.70%.
This fell short of the target of 30% proposed in the Guid-
ance Opinions on Promoting Family Physician Signing
Service [23]. There was a significant disparity between
regions. The lower rates of establishment of medical files
and appointment of doctors among the migrant popu-
lation flowing into the eastern region might be attrib-
uted to two factors. First, the migrant population in this
region was more dispersed and larger in number, which
made it challenging to establish health files and contract
family doctors. Second, the eastern region had better
healthcare facilities and provided the migrant popula-
tion with more options for medical care. This difference
further complicated the process of the establishment of
health files and appointment of family doctors for the
migrants. We found that many individuals were unaware
of or uninterested in maintaining a health record. This
suggested that this particular group of migrants lacked
knowledge or concern regarding health record construc-
tion and highlighted the need for improvement in this
area. These findings were similar to those of other stud-
ies conducted in China [43].

The influencing factors of different types of basic pub-
lic health services were common and different. Propen-
sity characteristics such as age, gender, and education
level were the most common influencing factors [43],
while the enabling resources and demand factors played a
smaller role. The establishment of health records and the
appointment of family doctors varied significantly based
on the sociological characteristics of the migrant popu-
lation and between regions, which were similar to the
findings of previous studies [26]. We found that women,
individuals with at least a junior high school education,
and those with higher income levels in the eastern region
were more inclined to create health records, which was
also reported in another study [27]. However, the will-
ingness to create health records based on marriage and
enrollment in a health insurance plan was not observed
in the eastern region but was observed in other regions.
The higher rate of health record creation among married
individuals was similar to that reported in another study
[24]. This could be attributed to the stronger sense of
family responsibility among married individuals, which
led to a greater influence of family on health-related
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behaviors. We also found that health education on the
prevention and treatment of chronic diseases positively
contributed to the construction of health records in
the migrant population, which matched the results of
another study [41]. Our results indicated that the nature
of hukou affected the utilization of basic public health
services for the migrant population, particularly in the
central and western regions of the country. This finding
was similar to that reported in another study [26]. Addi-
tionally, participation in health insurance was found to
play a significant and positive role in establishing health
records for migrants. The probability of establishing a
health record was higher for migrants enrolled in an area
of influx compared to those enrolled elsewhere; these
findings were similar to those reported in other studies
[44, 45]. However, contrary to another study [46] that
found no effect of health insurance type on health service
utilization among the migrant population, we found that
the same type of health insurance in different regions
significantly affected the health service utilization of the
migrant population. We found that the signing rate of
health records was higher among the migrant popula-
tion with good self-rated health compared to those with
poor self-rated health. This suggested that the unhealthy
migrant population probably had difficulty understand-
ing the content of basic public health services and were
less likely to avail of such services. This finding was simi-
lar to that reported in another study [47]. We also found
that the distance of mobility influenced the rate of con-
tracting family doctor services. Specifically, the signing
rate was lower in regions with longer migration distances,
such as the western and northeastern regions. This could
be attributed to the greater difficulty in providing family
doctor contracting services due to the distance of reloca-
tion, which in turn affected the willingness of the migrant
population to sign up and the continuation of the ser-
vices provided. Health education positively affected the
engagement of the migrant population with family doc-
tors. However, the utilization rate of contracted family
doctor services was found to be lower among migrants
with lower incomes. This finding was similar to those of
other studies [48, 49]. The lower utilization rate might
be attributed to the fact that these groups may not prior-
itize their health and may not be aware of the availability
of family doctor contracting services in the regions they
migrated to. Thus, they may lack the motivation to par-
ticipate in such services, resulting in a lower level of utili-
zation. Most factors responsible for the large differences
between the two basic public health services varied con-
siderably in the central region, which might be related to
the high rate of health records of residents in the region
and the fastest growth rate of total services in the central
region [50].
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The influencing mechanisms of propensity charac-
teristics, enabling resources, and demand factors in the
two types of essential public health services showed
some differences. Additionally, the utilization of basic
public health services by the migrant population in dif-
ferent areas was affected by a combination of propensity
characteristics, enabling resources, and demand factors.
Tendency characteristics and demand factors were the
two main dimensions that influenced this. Among the
demand factors, the level of health education for chronic
disease prevention and treatment played a key role in
directly affecting the establishment of health records
and the appointment of family doctors by the migrant
population. Additionally, enabling resources in medical
insurance was the major variable that affected the estab-
lishment of health records for the migrant population.
This is because health education, which is an important
component of basic public health services, promotes the
construction of health records for the migrant popula-
tion [41]. Migrant populations with medical insurance
might be more likely to seek information on their health
status and have a greater need for health information,
which was also reported in other studies [51]. Among
the factors influencing family doctor contracting services
among the migrant population, the propensity character-
istic dimension had the strongest explanatory power. The
variables that had a strong influence were health educa-
tion on chronic disease prevention and treatment, length
of mobility, and gender. Health education and length of
mobility positively contributed to family doctor contract-
ing services among migrants. A study [52] found that
women have higher health service needs than men, and
our results showed that women were more likely than
men to sign up for family doctor services in all regions.
The willingness of migrants of different ages, marital
status, education levels, and mobility characteristics to
enroll in family doctor services need to be considered.

A study [26] found that basic public health services
provided free of charge were more appealing to the
migrants in the central and western parts of China, com-
pared to the more economically developed eastern part.
These individuals were more interested in learning about
relevant policies, cooperating with relevant departments
to establish health records, appointing a family doctor,
and receiving health education on chronic diseases. A
study [53] also found that the acceptance rates of health
education among the migrant population may not corre-
late positively with regional economic differences, which
matched our findings. The acceptance rate of health
education for the prevention and treatment of chronic
diseases among migrants was higher in the central and
western regions compared to that in the eastern and
northeastern regions. This difference might be related
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to the allocation of public health expenses in China,
which is generally based on the headcount of the regional
household population. The eastern region, which has a
larger migrant population, does not receive additional
funds, which leads to poorer per capita health education
[54]. Therefore, it is important to prioritize addressing
the shortcomings in the northeastern region in terms of
insurance participation [29] and funding for health edu-
cation. This can be achieved by appropriately increas-
ing financial subsidies in the eastern region to decrease
the geographical gap. The above-mentioned strategy
might improve the effectiveness of health services for
the migrant population and ensure equal access to health
services for the migrant population across all regions.

The results obtained in this study and related studies
indicated that regional factors might affect the health
services available to the migrant population. Our findings
suggested that the management of health record infor-
mation and family doctor contracting services need to
be improved specifically for the migrant population. This
improvement should focus on key dimensions and influ-
encing factors and include targeted efforts to strengthen
publicity and education. It is important to obtain more
information on the migrant population regarding the
equalization of services by considering their education
level, demographic characteristics, and mobility patterns.
A study [55] highlighted that the basic public health ser-
vice financing policy implemented in China, which is
based on the resident population, may inadvertently and
legally allow regions to avoid taking the responsibility of
providing basic public health services to migrants. This
issue can hinder the equalization of service provision for
the migrant population. To meet the health service needs
of the migrant population, appropriate health measures
need to be implemented based on the distribution of
public health resources in different areas.

Limitations

This study had some limitations. Due to the use of self-
reported information from survey respondents, there
might have been recall bias in the utilization of basic
public health services, resulting in an underestimation of
the utilization of public health services. Another limita-
tion includes the difficulty in accounting for all relevant
influencing factors. Additionally, other confounding fac-
tors that obscure the true relationship between these fac-
tors and the utilization of public health services need to
be further investigated.

Conclusions

The migrant population has different levels of utilization
of various basic public health services. However, there
is a big gap between different regions. The utilization of
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basic public health services by migrants is affected by
multiple factors, and the level of utilization of basic public
health services by migrants with different characteristics
is different and unbalanced in different regions. Second,
we found that migrants were unwilling to participate in
insurance schemes, invest in health education, and utilize
inter-group health services. The Shapley value decom-
position method showed differences in the influence
mechanism of propensity characteristics, which enabled
resources and demand factors in the two service types
and identified propensity characteristics and demand fac-
tors as the two key dimensions with the highest explan-
atory power. The most influential factor was health
education for chronic disease prevention and treatment.
Therefore, it is necessary to break down regional barri-
ers, and the state needs to differentiate the allocation of
public resources in various regions to alleviate the pres-
sure on migrant population gathering areas. Policy pri-
orities and resource inputs can be considered in different
regions. The migrant population with different character-
istics has different needs for basic public health services,
and the corresponding organizational resources should
be constantly changed. Concerning the existing policies
of China, the central and provincial finance grants special
funds for basic public health services to the eastern, cen-
tral, and western regions in different proportions. Second,
starting from the actual needs of the migrant population,
different resource combinations were formed, focusing
on male migrants, low education level, unmarried status,
not interested in medical insurance, agricultural house-
hold registration, large mobile range, short mobile time,
not receiving health education, and other mobile groups,
to establish targeted basic public health service projects.
Additionally, it can strengthen the pertinence and effec-
tiveness of publicity and education, combine the charac-
teristics of the migrant population, and cooperate with
relevant health policies, such as the construction of urban
medical union, the settlement strategy of long-distance
medical treatment, online medical services, etc., to more
effectively guide the migrant population to take the initia-
tive to establish resident health files, appoint family doc-
tors, receive education on the prevention and treatment
of chronic diseases, and other basic public health services.
Thus, it can help achieve the equality of basic health ser-
vices for the migrant population.
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