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Background: With the surge in population migration across China, particularly 
from rural to urban regions, the migrant population encounters unique challenges 
in accessing healthcare services. This study addresses the gap in health service 
utilization among migrants, specifically examining their engagement with basic 
public health services and the factors that impact these interactions.

Methods: In the year 2023, a cross-sectional survey was carried out among 
19,869 migrants in China, employing a multi-stage stratified sampling technique 
for participant recruitment. The analysis was guided by the Andersen Health 
Service Utilization Model, examining predisposing, enabling, and needing factors 
related to health service utilization. Chi-square test and multivariate logistic 
regression were used to explore the group difference and the associations 
between demographic characteristics and utilization of health service.

Results: The study revealed significant underutilization of health services among 
the migrant communities, with only a minority having established health records 
or engaged with family doctors. Additionally, there existed a notable disparity in 
health education and the proactive pursuit of health knowledge. Age, gender, 
educational level, socioeconomic status, employment status, and proximity to 
healthcare facilities significantly influenced health service utilization. Notably, 
healthier lifestyle choices correlated with the increased involvement in health 
services.

Conclusion: The findings highlight a substantial need for targeted health policy 
interventions and healthcare system reforms to enhance the accessibility and 
utilization of health services among the migrant population in China. Promoting 
education on health services, improving healthcare infrastructure, and 
addressing the unique needs and barriers encountered by migrants are crucial 
measures for achieving equitable health outcomes.
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1 Introduction

As China’s socio-economic landscape continues to evolve, there 
has been a notable trend of inter-provincial and rural-to-urban 
population migrations. The number of migrants escalated from 102.3 
million in 2000 to 247 million in 2015, accounting for 18% of the total 
population (1–3), primarily comprising rural laborers, migrant 
workers, and university students. During population migration, labor 
resources are effectively allocated, facilitating ongoing national social 
and economic development. However, migrant populations often 
undergo lifestyle changes and face challenges in areas such as 
employment, healthcare, housing, and insurance. Compared to the 
resident population, migrant populations, faced with instability and 
lacking family support, public infrastructure, and social support 
networks, are prone to marginalization and exclusion from the local 
health system (4). This results in limited access to available healthcare 
resources and often places them at higher risk of poor health outcomes 
than the local population, including a high prevalence of 
environmental diseases, infectious diseases, and stress-related 
disorders (5). These concerns not only profoundly affect their personal 
and familial lives but also pose considerable challenges to social 
stability. Given the scale of the migrant population and its role in 
accelerating modernization and industrialization, a comprehensive 
understanding of healthcare utilization and its determinants among 
this population is crucial for enhancing healthcare accessibility, 
promoting health development, and fostering social integration.

Undeniably, due to the temporary and informal nature of their 
employment, the migrant population faces numerous barriers in 
accessing healthcare services. Previous studies have shown that among 
African immigrant youth in Canada, issues related to regional 
discrimination, identity and cultural influences adversely affected 
mental health, yet only 13.3% were willing to seek mental health 
services (6). A study of Chinese adults aged 45 years and older showed 
that the prevalence of unmet medical needs was 13.0% and was more 
concentrated among those with multiple health conditions and mental 
health problems (7, 8).

In China, basic public health services have been recognized as 
one of the ‘fundamental rights’ for all. However, due to limitations 
in the healthcare insurance system, the household registration 
(hukou) system, and health monitoring systems, migrants face 
challenges in accessing adequate health services (9–11). The 
distribution of health resources in China has an inverted pyramid 
structure, with health resources mainly concentrated in secondary 
and tertiary health institutions, and with limited resources in grass-
roots health institutions, which affects the supply of health services 
(12). From needs perspective, several studies have shown that the 
level of ignorance or lack of knowledge about the NBPHSP and 
participation procedures is higher among the migrant population 
compared to the local population (13). Only 54.5% of the migrant 
population met the health education standards in 2017, which falls 
significantly short of the national goal set by relevant departments 
for achieving a health education coverage rate of >95% by 2020 
(14). A study conducted in 2023 found that 63.33% of the 
household population in areas where the equalization policy was 
implemented had a health record, compared to 31.32% of the 
migrant population. The under-utilization of health services by the 
migrant population has become an important public health 
issue (15).

However, although previous studies have identified issues in 
healthcare utilization among migrant populations, existing research 
on the factors influencing healthcare use remains limited, lacks 
systematic exploration, and faces significant constraints. Firstly, 
many studies have concentrated only on specific subgroups such as 
adolescent girls (16), the older adults (17), rural populations (10), 
and ethnic minorities (18), and have not analyzed the migrant 
population as a whole. Secondly, the selection of health service 
utilization indicators in some research is restrictive, mostly limiting 
themselves to one type of health service (19, 20), failing to fully 
reflect the utilization of basic public health services. Additionally, 
some studies lack a theoretical analytical framework (21, 22), while 
others focus solely on health outcomes among migrants, such as 
hypertension (22), drug-resistant tuberculosis (23), and mental 
health conditions (24). Therefore, developing effective strategies to 
examine disparities in health service utilization among the migrant 
population is crucial.

To our knowledge, no study has comprehensively and 
systematically analyzed the factors influencing healthcare utilization 
among migrant populations. This is a critical issue, as without a 
thorough understanding of the factors affecting healthcare use in this 
group, health policies and social services may lack a scientific 
foundation, potentially resulting in indiscriminate and ineffective 
interventions. Therefore, the primary aim of this study is to 
systematically examine the key factors influencing healthcare 
utilization across various sociodemographic and health backgrounds, 
offering a basis for future policy interventions. The specific objectives 
of this study are to (i) describe the sociodemographic characteristics, 
lifestyle factors, and healthcare utilization patterns of the migrant 
population; (ii) identify key determinants of healthcare utilization 
among migrants; and (iii) analyze the associations between migrants’ 
characteristics, lifestyle, and healthcare utilization. The core intent of 
this study is to contribute to the growing body of literature on 
healthcare utilization among China’s migrant population. Its 
significance lies in addressing healthcare access for migrants, a socially 
vulnerable group, thereby providing a foundation for policies aimed 
at enhancing healthcare access for this population and offering 
valuable social application.

1.1 Analytic framework

The Andersen Healthcare Utilization Model, based on a social 
systems approach and validated through decades of empirical 
research, is widely recognized as a reliable theoretical framework for 
examining healthcare utilization behaviors (9, 16, 19, 25). Focused on 
identifying the determinants of healthcare utilization, it considers 
both social and individual factors from a systems analysis perspective. 
According to this model, healthcare utilization (including health 
records, health education, family doctor services, and preventive care 
knowledge) is driven by three dynamic factors: predisposing, enabling, 
and need factors (PEN). Predisposing factors include 
sociodemographic characteristics such as age, race, and gender, while 
enabling factors involve family support, health insurance, and 
employment status. The need for healthcare encompasses both 
perceived and actual needs. This study applies the Andersen 
Healthcare Utilization Model to conduct a comprehensive survey of 
healthcare utilization among the migrant population in Henan 
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Province in 2023. Analyzing key factors influencing healthcare 
utilization from a systems perspective based on the PEN framework, 
the study’s findings will provide new insights for promoting equitable 
access to public health services across healthcare institutions in China 
and in other countries and regions.

2 Materials and methods

2.1 Data acquisition and study population

The data were collected from August 3 to August 29, 2023, in 
Henan Province, China. The migrant population in the study refers to 
the population of Henan origin aged 18 years and above who move 
across counties and cities within Henan Province or flow into foreign 
provinces. Given that healthcare decisions for individuals under the 
age of 18 are typically made by their parents or guardians, minors were 
excluded from this study.

Using a stratified sampling approach, five urban areas within 
Henan province were selected in accordance with the study’s 
feasibility criteria, namely Anyang, Kaifeng, Nanyang, Jiaozuo, and 
Zhumadian. Subsequently, 1 to 10 counties or districts were 
randomly selected within each urban area based on the proportion 
of the migrant population. This was followed by the recruitment of 
migrant participants for the survey from these selected counties or 
districts through convenience sampling. All participants in this 
study participated voluntarily. Inclusion criteria for participants 
were: (1) being part of the migrant population, (2) voluntary 
participation, and (3) age 18 years or older. Exclusion criteria 
included: inability to comprehend the questionnaire questions due 
to cognitive dysfunction or other illnesses, and inability to 
independently complete the questionnaire. A total of 19,910 
questionnaires were initially collected, and after excluding 41 
questionnaires due to missing information or disqualification, 
19,869 valid questionnaires were eventually included in the analysis. 

The response rate was around 99.8%. All data were acquired 
through online completion using the Questionnaire Star platform. 
The detailed sample screening process is shown in Figure 1.

The questionnaire was designed with reference to the National 
Health Services Survey of China and previous researches, 
encompassing four key areas: predisposing factors (demographic and 
socio-structural characteristics), enabling factors (personal/family 
resources and community resources), needing factors (general health 
status), and health service utilization (such as establishing health 
records, seeking health knowledge, registering with family doctors, 
and receiving health education). Details of the questionnaire can 
be found in Supplementary file 1. Quality assurance measures for this 
survey included evaluating the questionnaire, training the 
investigators, and requiring on-site supervisors to oversee the survey 
process. Before implementation, the questionnaire was reviewed, 
edited, and validated by experts from health administration 
departments, clinical teaching hospitals, and community health 
service institutions. An independent review was conducted to ensure 
the completeness of the questionnaires and the validity of the collected 
data. A pilot survey covering 127 individuals was conducted from 
2023-07-08 to 2023-07-10 to assess the applicability of the 
questionnaire and the field survey procedures.

2.2 Ethics statement

This cross-sectional investigation examines the determinants of 
health service utilization within migrant people and has received 
ethical approval from the Life Sciences Ethics Committee of 
Zhengzhou University (protocol code ZZUIRB 2024–54). Informed 
consent was obtained from all participants involved in this study, 
ensuring the confidentiality of participant information. The research 
was carried out in alignment with the Declaration of Helsinki, with all 
methodologies rigorously adhering to established guidelines 
and regulations.

FIGURE 1

Flow chart of study population sampling.
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2.3 Variables selected based on the 
Anderson model

2.3.1 Independent variables
Three types of variables in Anderson’s health service utilization 

model were selected as independent variables based on the literature. 
The specific variables and categorization are as follows.

2.3.2 Predisposing factors

 - Age Ages of the survey respondents in this study spanned a wide 
range, based on the characteristics of the age distribution of the 
Chinese population, relevant researches and characteristics of 
statistical analysis, age was divided into the following categories 
for analysis and description with ten years of age as a level: 
(1 = 18–25, 2 = 26–35, 3 = 36–45, 4 = 46–55 and 5 = 56 
and above).

 - Gender was a binary variable (0 = female, 1 = male).
 - Educational level was a multiclassification variable (1 = primary 

and below, 2 = junior high school, 3 = high school and university 
or college degree and above).

 - Ethnicity was a binary variable (0 = han ethnic, 1 = minorities).
 - Marital status was a multiclassification variable (1 = unmarried, 

2 = married and 3 = divorced/widowed).
 - BMI (kg/m2) as a multiclassification variable was divided into 

three levels (1 = 18.5 and below, 2 = 28.5–27.9 and 3 = 28 
and above).

 - Solitary was a binary variable (0 = no, 1 = yes).
 - Number of children was a multiclassification variable (0 = none, 

1 = 1, 2 = 2, and 3 = 3+).

2.3.3 Enabling factors

 - Incoming monthly is based on China’s per capita income level 
situation and related research (9), and is categorized as follows: 
(1 = 3,000 RMB and below, 2 = 3,000–4,999 RMB and 3 = 5,000 
RMB and above).

 - Employment status was a multiclassification variable 
(1 = permanent work, 2 = temporary work and 3 = none).

 - Insurance status was a binary variable (0 = no, 1 = yes).
 - Housing condition was a binary variable (0 = own house and 

1 = rent).
 - SES was divided into three levels (1 = low, 2 = moderate and 

3 = high).
 - Distance from residence to nearest medical institution was one of 

the items in China’s National Assessment of Accessibility to Basic 
Health Services (NABHS) that were categorized as follows: 
(1 = 15 min and below, 2 = 15-30 min, 3 = 31-60 min and 
4 = 60 min and above).

 - Mental health status primarily focused on participants’ 
depression, assessed using the PHQ-9 questionnaire (26), which 
consists of nine criteria for diagnosing depressive disorder from 
the DSM-IV. Each item scores ranging from 0 (not at all) to 3 
(nearly every day), with a total score range of 0–27. The severity 
of symptoms can be evaluated by the total score, where PHQ-9 
scores are categorized as follows: <5: no depression symptoms, 
5–9: mild, 10–14: moderate, 15–19: moderately severe, and ≥ 20: 
severe depression symptoms. The PHQ-9 has been formally 

validated through structured diagnostic interviews by mental 
health professionals, a PHQ-9 score ≥ 10 has a sensitivity and 
specificity of 88% for detecting major depression. The 
questionnaire demonstrated high reliability and validity, with a 
Cronbach’s α of 0.931 and a Kaiser-Meyer-Olkin (KMO) value 
of 0.946.

 - Healthy lifestyle score Lifestyle was evaluated using a 10-item scale 
covering aspects such as weight, diet, exercise, sleep, smoking, 
drinking, stress, relationships, work/study, and health screenings, 
with scores ranging from 10 to 50. Each item was rated on a 1–5 
scale, where higher scores denote healthier lifestyles (27). Scores 
were divided into quartiles to reflect different health levels. Q1 
(first quartile of lifestyle score):10–29, Q2 (second quartile of 
lifestyle score): 30–33, Q3 (third quartile of lifestyle score): 34–37 
and Q4 (fourth quartile of lifestyle score): 38–50. The 
questionnaire demonstrated high reliability and validity, with a 
Cronbach’s α of 0.749 and a Kaiser-Meyer-Olkin (KMO) value 
of 0.804.

2.3.4 Needing factors

 - Having chronic disease was a binary variable (0 = no, 1 = yes).
 - Self-evaluation general health status was a multiclassification 

variable (1 = healthy, 2 = general and 3 = unhealthy).
 - Illness in the last two weeks was a binary variable (0 = no, 1 = yes).
 - Requires hospitalization not hospitalized was a binary variable 

(0 = no, 1 = yes). The indicator “needed but not hospitalized” is 
based on instances where, within the past year, a doctor 
diagnosed a need for hospitalization which was not pursued.

2.4 Utilization of health services

2.4.1 Outcome variables
Utilization of health service was set as outcome variables. The 

health service utilization currently studied included four categories 
(health education, health records, family doctor and health 
knowledge). Based on the utilization or non-utilization of the health 
service, a dichotomous variable was created for each health service, 
with an answer of ‘0’ or ‘1’. In terms of the definition of the clusters, for 
each field of health service, non-utilization was assigned ‘0’ and 
utilization was assigned ‘1’. There were four types of health service, and 
participants received one point for each of the four types of health 
service. Participants were divided into three categories: 0 health service 
clusters, 1–2 health service clusters and 3–4 health service clusters 
(28). Details of the points assigned to each health service are as follows:

 - Health education Participants were inquired whether they had 
received health education from community health service centers 
(stations) or township health clinics at their workplace locations 
in the past year. Responses were formatted as no (coded as 0) vs. 
yes (coded as 1).

 - Health records Participants were asked if they had established a 
resident health record. Responses were formatted as no (coded 
as 0) vs. yes (coded as 1).

 - Family doctor Participants were queried on whether they had 
enrolled in family doctor services. Responses were formatted as 
no (coded as 0) vs. yes (coded as 1).
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 - Health knowledge Participants were questioned about actively 
seeking health knowledge or related assistance from the 
community at their workplace locations within the last year. 
Responses were formatted as no (coded as 0) vs. yes (coded as 1).

2.5 Statistical analysis

Firstly, descriptive analyses were conducted to present the 
frequency (N) and percentage (%) of cases for categorical variables, 
highlighting sample distributions. Secondly, cross-tabulations and 
Pearson’s chi-square tests were applied to evaluate significant 
associations between the Andersen model variables (predisposing, 
enabling, and need factors) and the utilization of four healthcare 
services (health records, health education, preventive care 
knowledge, and family physician services) (Table.1). Thirdly, 
Pearson’s chi-square tests were also employed to assess clustering 
patterns across three categories of healthcare service use (0, 1–2, 
3–5), examining differences across groups. Finally, multivariate 
logistic regression analyses were conducted to estimate associations 
between healthcare service utilization groups and sociodemographic 
characteristics, identifying potential determinants of healthcare 
utilization patterns among migrant populations (Figures 2, 3). All 
analyses were performed using IBM SPSS Statistics Version 24.0 for 
Windows, with two-sided tests and statistical significance set at 
p < 0.05. Results are reported as odds ratios (OR) with 95% 
confidence intervals (CI). All missing values were excluded from the 
statistical analysis.

3 Results

3.1 Participant characteristics

A total of 19,869 participants were included in this analysis. 
67.5% were male, the average age of the participants was 37.1 years, 
and 34.4% of participants were aged between 26 and 35 years, with 
an average Body Mass Index (BMI) of 23.843 and 84.1% having a 
Body Mass Index (BMI) ranging from 18.5 to 27.9. A substantial 
majority (98.7%) identified as Han ethnicity. Married individuals 
constituted 77.7% of the sample, and those with a junior high school 
education accounted for 41.5%. Over half of the participants 
(54.5%) lived alone, and 43.0% had two children. Regarding 
economic status, 47.2% reported a monthly income of 5,000 RMB 
or more. Meanwhile, 41.3% had stable employment. A significant 
majority (91.7%) were renters, with 89.6% having insurance 
coverage. Approximately 35.5% of participants could reach the 
nearest medical facility within 15–30 min. A notable  68.6% 
perceived their socio-economic status (SES) as low. The average 
mental health score of the participants was 5.472, more than half of 
the participants (53.3%) showed no symptoms of depression. 
Participants’ lifestyle score was 33.490, and 32.6% scored between 
10 and 29 on a lifestyle assessment scale. Health perceptions were 
generally positive, with 60.6% considering themselves to be in good 
health. Furthermore, 82.2, 89.1, and 92.0% reported no chronic 
diseases, no illness in the past two weeks, and no instances of 
needing but not receiving hospitalization based on a doctor’s 
diagnosis, respectively (Table 1).

3.2 Utilization of health services

3.2.1 Health record status
Overall, 67.9% of participants had not established a resident 

health record. We observed that the proportion of individuals without 
a health record was comparatively lower among men (68.8%), those 
aged 26–35 years (69.7%), individuals with a BMI below 18.5 (69.7%), 
Han ethnicity (68.0%), those who are divorced or widowed (70.7%), 
those with a primary and below education (74.2%), individuals living 
alone (69.1%), and those with three or more children (69.5%). Among 
participants without employment, 71.2% lacked a health record, and 
this figure rose to 80.8% among those without insurance. Compared 
to homeowners, renters exhibited a higher proportion without health 
records (68.6% vs. 60.4%). Participants who required more than 
60 min to reach the nearest medical facility, those with a low SES, 
those experiencing severe depressive states, individuals scoring 
between 10 and 29 on a lifestyle scale, and those perceiving their 
health as poor were most likely not to have established a health record, 
with rates of 84.7, 72.3, 87.1, 80.3, and 83.2%, respectively. In the 
subset of the population more likely to have a health record, they 
typically had no chronic diseases and had not been ill in the past two 
weeks. Among participants who had been diagnosed by a doctor as 
needing hospitalization but had not been hospitalized, only 39.6% had 
established the health record (p < 0.05 for all) (Table 1).

3.2.2 Health care knowledge
In the past year, only a minority of participants (23.2%) actively 

sought health care knowledge. This inclination was predominantly 
observed among women (29.4%), individuals aged 56 and above 
(37.6%), those not living alone (27.6%), employed participants 
(26.8%), homeowners (33.7%), and those with insurance (25.9%). The 
propensity to seek healthcare knowledge tended to decrease with an 
increase in BMI. Individuals with a high school education were the 
most likely to seek out health information, while those with primary 
education or below were the least likely (30.1% vs. 18.6%). As income 
levels increased, the proportion of individuals seeking health care 
knowledge declined. Participants were more inclined to seek 
healthcare knowledge as their self-assessed SES increased, the distance 
to the nearest medical facility decreased, symptoms of depression 
lessened, lifestyle scores improved, and their self-assessed health status 
improved. Moreover, those without chronic diseases (25.9% vs. 
21.9%), who had been ill in the past two weeks prior to this study 
(27.9% vs. 24.9%), and who had been diagnosed by a doctor as 
needing hospitalization but had not been hospitalized (43.7% vs. 
23.6%) were relatively more likely to seek health information (p < 0.05 
for all) (Table 1).

3.2.3 Family doctor
Over three-quarters (78.7%) of the participants had not 

registered with a family doctor. Women (23.0%), individuals with 
a BMI between 18.5 and 27.9 (21.6%), those who were married 
(22.4%), and participants with high school education (25.9%) 
exhibited a higher propensity for registering with family doctors. 
The likelihood of engaging with family medicine services was 
observed to increase with age, proximity to the nearest medical 
facility, higher self-assessed SES, better mental health, higher 
lifestyle scores, and better self-rated health status. Conversely, 
participants with higher monthly incomes were less likely to 
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TABLE 1 Health service utilization of participants with different sociodemographic characteristics (n = 19,869).

Variables Total Health record Health care 
knowledge

Family doctor Health education

Yes No Yes No Yes No Yes No

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Predisposing

Gender

Male 13,418 (67.5) 4,183 (31.2) 9,235 (68.8) 3,115 (23.2) 10,303 

(76.8)

2,747 (20.5) 10,671 

(79.5)

5,155 (38.4) 8,263 (61.6)

Female 6,451 (32.5) 2,192 (34.0) 4,259 (66.0) 1894 (29.4) 4,557 (70.6) 1,484 (23.0) 4,967 (77.0) 3,100 (48.1) 3,351 (51.9)

χ2 15.727** 87.241** 16.660** 166.566**

Age (years) 37.066 (9.840) 37.827 (10.400) 36.708 

(9.544)

37.479 (10.775) 36.928 

(9.501)

38.560 

(10.556)

36.663 

(9.598)

37.742 (10.381) 36.587 

(9.409)

≤ 25 2,652 (13.3) 829 (31.3) 1823 (68.7) 765 (28.8) 1887 (71.2) 508 (19.2) 2,144 (80.8) 1,132 (42.7) 1,520 (57.3)

26–35 6,831 (34.4) 2069 (30.3) 4,762 (69.7) 1,585 (23.2) 5,246 (76.8) 1,329 (19.5) 5,502 (80.5) 2,595 (38.0) 4,236 (62.0)

36–45 6,423 (32.3) 2007 (31.2) 4,416 (68.8) 1,498 (23.3) 4,925 (76.7) 1,280 (19.9) 5,143 (80.1) 2,605 (40.6) 3,818 (59.4)

46–55 3,171 (16.0) 1,118 (35.3) 2053 (64.7) 863 (27.2) 2,308 (72.8) 844 (26.6) 2,327 (73.4) 1,493 (47.1) 1,678 (52.9)

≥56 792 (4.0) 352 (44.4) 440 (55.6) 298 (37.6) 494 (62.4) 270 (34.1) 522 (65.9) 430 (54.3) 362 (45.7)

χ2 83.180** 116.848** 159.141** 132.617**

BMI (kg/m2) 23.843 (3.506) 23.824 (3.426) 23.852 

(3.542)

23.670 (3.493) 23.901 

(3.508)

23.804 (3.414) 23.853 

(3.530)

23.700 (3.428) 23.944 

(3.556)

< 18.5 981 (4.9) 282 (28.7) 699 (71.3) 270 (27.5) 711 (72.5) 184 (18.8) 797 (81.2) 411 (41.9) 570 (58.1)

18.5–27.9 16,699 (84.1) 5,430 (32.5) 11,269 

(67.5)

4,234 (25.4) 12,465 

(74.6)

3,614 (21.6) 13,085 

(78.4)

7,019 (42.0) 9,680 (58.0)

≥28 2,189 (11.0) 663 (30.3) 1,526 (69.7) 505 (23.1) 1,684 (76.9) 433 (19.8) 1756 (80.2) 825 (37.7) 1,364 (62.3)

χ2 9.693** 8.287* 7.967* 15.090**

Ethnicity

Han 19,602 (98.7) 6,266 (32.0) 13,336 

(68.0)

4,921 (25.1) 14,681 

(74.9)

161 (21.2) 15,441 

(78.8)

8,129 (41.5) 11,473 

(58.5)

Minorities 267 (1.3) 109 (40.8) 158 (59.2) 88 (33.0) 179 (67.0) 70 (26.2) 197 (73.8) 126 (47.2) 141 (52.8)

χ2 9.485** 8.618** 3.913* 3.550

Marital status

Unmarried 3,615 (18.2) 1,084 (30.0) 2,531 (70.0) 961 (26.6) 2,654 (73.4) 630 (17.4) 2,985 (82.6) 1,446 (40.0) 2,169 (60.0)

Married 15,431 (77.7) 5,050 (32.7) 10,381 

(67.3)

3,871 (25.1) 11,560 

(74.9)

3,451 (22.4) 11,980 

(77.6)

6,512 (42.2) 8,919 (57.8)

Divorced/

Widowed

823 (4.1) 241 (29.3) 582 (70.7) 177 (21.5) 646 (78.5) 150 (18.2) 673 (81.8) 297 (36.1) 526 (63.9)

χ2 13.186** 9.730** 47.412** 16.379**

Educational level

Primary and 

below

784 (3.9) 202 (25.8) 582 (74.2) 146 (18.6) 638 (81.4) 147 (18.8) 637 (81.3) 257 (32.8) 527 (67.2)

Junior high 

school

8,239 (41.5) 2,265 (27.5) 5,974 (72.5) 1,681 (20.4) 6,558 (79.6) 1,454 (17.6) 6,785 (82.4) 3,019 (36.6) 5,220 (63.4)

High school 5,231 (26.3) 1931 (36.9) 3,300 (63.1) 1,576 (30.1) 3,655 (69.9) 1,356 (25.9) 3,875 (74.1) 2,472 (47.3) 2,759 (52.7)

University or 

college degree 

and above

5,615 (28.3) 1977 (35.2) 3,638 (64.8) 1,606 (28.6) 4,009 (71.4) 1,274 (22.7) 4,341 (77.3) 2,507 (44.6) 3,108 (55.4)

(Continued)
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TABLE 1 (Continued)

Variables Total Health record Health care 
knowledge

Family doctor Health education

Yes No Yes No Yes No Yes No

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

χ2 175.304** 220.388** 141.767** 198.863**

Solitary

Yes 10,834 (54.5) 3,349 (30.9) 7,485 (69.1) 2,515 (23.2) 8,319 (76.8) 2,223 (20.5) 8,611 (79.5) 4,314 (39.8) 6,520 (60.2)

No 9,035 (45.5) 3,026 (33.5) 6,009 (66.5) 2,494 (27.6) 6,541 (72.4) 2008 (22.2) 7,027 (77.8) 3,941 (43.6) 5,094 (56.4)

χ2 15.050** 50.352** 8.555** 29.295**

Number of children

None 4,331 (21.8) 1,324 (30.6) 3,007 (69.4) 1,136 (26.2) 3,195 (73.8) 788 (18.2) 3,543 (81.8) 1717 (39.6) 2,614 (60.4)

1 5,004 (25.2) 1,659 (33.2) 3,345 (66.8) 1,337 (26.7) 3,667 (73.3) 1,142 (22.8) 3,862 (77.2) 2,172 (43.4) 2,832 (56.6)

2 8,547 (43.0) 2,786 (32.6) 5,761 (67.4) 2,119 (24.8) 6,428 (75.2) 1902 (22.3) 6,645 (77.7) 3,621 (42.4) 4,926 (57.6)

3 and above 1987 (10.0) 606 (30.5) 1,381 (69.5) 417 (21.0) 1,570 (79.0) 399 (20.1) 1,588 (79.9) 745 (37.5) 1,242 (62.5)

χ2 10.503* 28.018** 38.236** 29.372**

Enabling

Incoming monthly (RMB)

<3,000 3,254 (16.4) 1,066 (32.8) 2,188 (67.2) 913 (28.1) 2,341 (71.9) 804 (24.7) 2,450 (75.3) 1,468 (45.1) 1786 (54.9)

3,000–4,999 7,233 (36.4) 2,332 (32.2) 4,901 (67.8) 1880 (26.0) 5,353 (74.0) 1,594 (22.0) 5,639 (78.0) 3,173 (43.9) 4,060 (56.1)

≥5,000 9,382 (47.2) 2,977 (31.7) 6,405 (68.3) 2,216 (23.6) 7,166 (76.4) 1833 (19.5) 7,549 (80.5) 3,614 (38.5) 5,768 (61.5)

χ2 1.300 28.927** 42.291** 68.479**

Employment status

Permanent 

work

8,214 (41.3) 2,870 (34.9) 5,344 (65.1) 2,200 (26.8) 6,014 (73.2) 1703 (20.7) 6,511 (79.3) 3,520 (42.9) 4,694 (57.1)

Temporary 

work

9,211 (46.4) 2,800 (30.4) 6,411 (69.6) 2,215 (24.0) 6,996 (76.0) 2051 (22.3) 7,160 (77.7) 3,765 (40.9) 5,446 (59.1)

None 2,444 (12.3) 705 (28.8) 1739 (71.2) 594 (24.3) 1850 (75.7) 477 (19.5) 1967 (80.5) 970 (39.7) 1,474 (60.3)

χ2 54.522** 18.454** 11.348** 10.96**

Housing condition

Rent 18,214 (91.7) 5,719 (31.4) 12,495 

(68.6)

4,452 (24.4) 13,762 

(75.6)

3,820 (21.0) 14,394 

(79.0)

7,451 (40.9) 10,763 

(59.1)

Own house 1,655 (8.3) 656 (39.6) 999 (60.4) 557 (33.7) 1,098 (66.3) 411 (24.8) 1,244 (75.2) 804 (48.6) 851 (51.4)

χ2 47.256** 68.296** 13.494** 36.770**

Insurance status

Yes 17,812 (89.6) 5,981 (33.6) 11,831 

(66.4)

4,619 (25.9) 13,193 

(74.1)

4,016 (22.5) 13,796 

(77.5)

7,630 (42.8) 10,182 

(57.2)

No 2057 (10.4) 394 (19.2) 1,663 (80.8) 390 (19.0) 1,667 (81.0) 215 (10.5) 1842 (89.5) 625 (30.4) 1,432 (69.6)

χ2 176.074** 47.545** 160.943** 117.739**

Distance from residence to nearest medical institution

< 15 min 9,561 (48.1) 3,893 (40.7) 5,668 (59.3) 3,047 (31.9) 6,514 (68.1) 2,568 (26.9) 6,993 (73.1) 4,650 (48.6) 4,911 (51.4)

15-30 min 7,009 (35.3) 1894 (27.0) 5,115 (73.0) 1,503 (21.4) 5,506 (78.6) 1,252 (17.9) 5,757 (82.1) 2,793 (39.8) 4,216 (60.2)

31-60 min 2,239 (11.3) 426 (19.0) 1813 (81.0) 353 (15.8) 1886 (84.2) 301 (13.4) 1938 (86.6) 611 (27.3) 1,628 (72.7)

> 60 min 1,060 (5.3) 162 (15.3) 898 (84.7) 106 (10.0) 954 (90.0) 110 (10.4) 950 (89.6) 201 (19.0) 859 (81.0)

χ2 721.956** 513.560** 383.619** 616.175**

SES

(Continued)
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TABLE 1 (Continued)

Variables Total Health record Health care 
knowledge

Family doctor Health education

Yes No Yes No Yes No Yes No

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Low 13,627 (68.6) 3,779 (27.7) 9,848 (72.3) 2,838 (20.8) 10,789 

(79.2)

2,505 (18.4) 11,122 

(81.6)

4,880 (35.8) 8,747 (64.2)

Moderate 5,556 (28.0) 2,268 (40.8) 3,288 (59.2) 1869 (33.6) 3,687 (66.4) 1,490 (26.8) 4,066 (73.2) 2,961 (53.3) 2,595 (46.7)

High 686 (3.5) 328 (47.8) 358 (52.2) 302 (44.0) 384 (56.0) 236 (34.4) 450 (65.6) 414 (60.3) 272 (39.7)

χ2 390.970** 477.041** 240.400** 600.150**

Mental health 

status

5.472 (6.053) 3.683 (5.112) 6.317 

(6.275)

3.612 (5.114) 6.098 

(6.214)

3.782 (5.207) 5.929 

(6.183)

3.832 (5.133) 6.637 

(6.378)

Normal 10,589 (53.3) 4,287 (40.5) 6,302 (59.5) 3,412 (32.2) 7,177 (67.8) 2,803 (26.5) 7,786 (73.5) 5,421 (51.2) 5,168 (48.8)

Mild 5,055 (25.4) 1,303 (25.8) 3,752 (74.2) 998 (19.7) 4,057 (80.3) 887 (17.5) 4,168 (82.5) 1783 (35.3) 3,272 (64.7)

Moderate 2,301 (11.6) 474 (20.6) 1827 (79.4) 348 (15.1) 1953 (84.9) 313 (13.6) 1988 (86.4) 627 (27.2) 1,674 (72.8)

Moderately 

severe

1,333 (6.7) 235 (17.6) 1,098 (82.4) 198 (14.9) 1,135 (85.1) 176 (13.2) 1,157 (86.8) 332 (24.9) 1,001 (75.1)

Severe 591 (3.0) 76 (12.9) 515 (87.1) 53 (9.0) 538 (91.0) 52 (8.8) 539 (91.2) 92 (15.6) 499 (84.4)

χ2 802.609** 638.948** 400.005** 997.743**

Healthy 

lifestyle score

33.490 (6.217) 35.917 (6.306) 32.343 

(5.834)

36.639 (6.296) 32.429 

(5.819)

36.040 (6.404) 32.800 

(5.982)

35.818 (6.108) 31.835 

(5.747)

10–29 6,475 (32.6) 1,275 (19.7) 5,200 (80.3) 822 (12.7) 5,653 (87.3) 835 (12.9) 5,640 (87.1) 1,591 (24.6) 4,884 (75.4)

30–33 5,243 (26.4) 1,455 (27.8) 3,788 (72.2) 1,083 (20.7) 4,160 (79.3) 964 (18.4) 4,279 (81.6) 1988 (37.9) 3,255 (62.1)

34–37 4,724 (23.8) 1760 (37.3) 2,964 (62.7) 1,423 (30.1) 3,301 (69.9) 1,137 (24.1) 3,587 (75.9) 2,372 (50.2) 2,352 (49.8)

38–50 3,427 (17.2) 1885 (55.0) 1,542 (45.0) 1,681 (49.1) 1746 (50.9) 1,295 (37.8) 2,132 (62.2) 2,304 (67.2) 1,123 (32.8)

χ2 1385.746** 1689.180** 876.923** 1873.666**

Needing

Having chronic disease

Yes 3,535 (17.8) 991 (28.0) 2,544 (72.0) 775 (21.9) 2,760 (78.1) 733 (20.7) 2,802 (79.3) 1,255 (35.5) 2,280 (64.5)

No 16,334 (82.2) 5,384 (33.0) 10,950 

(67.0)

4,234 (25.9) 12,100 

(74.1)

3,498 (21.4) 12,836 

(78.6)

7,000 (42.9) 9,334 (57.1)

χ2 32.387** 24.633** 0.802 64.702**

Self-evaluation general health status

Unhealthy 1,058 (5.3) 178 (16.8) 880 (83.2) 130 (12.3) 928 (87.7) 132 (12.5) 926 (87.5) 229 (21.6) 829 (78.4)

Moderate 6,775 (34.1) 1,599 (23.6) 5,176 (76.4) 1,144 (16.9) 5,631 (83.1) 1,094 (16.1) 5,681 (83.9) 2,150 (31.7) 4,625 (68.3)

Healthy 12,036 (60.6) 4,598 (38.2) 7,438 (61.8) 3,735 (31.0) 8,301 (69.0) 3,005 (25.0) 9,031 (75.0) 5,876 (48.8) 6,160 (51.2)

χ2 543.522** 559.074** 253.017** 703.356**

Illness in the last two weeks

Yes 2,184 (11.0) 618 (28.3) 1,566 (71.7) 610 (27.9) 1,574 (72.1) 516 (23.6) 1,668 (76.4) 841 (38.5) 1,343 (61.5)

No 17,685 (89.0) 5,757 (32.6) 11,928 

(67.4)

4,399 (24.9) 13,286 

(75.1)

3,715 (21.0) 13,970 

(79.0)

7,414 (41.9) 10,271 

(58.1)

χ2 16.161** 9.630** 7.961** 9.336**

Requires hospitalization not hospitalized

Yes 1,594 (8.0) 632 (39.6) 962 (60.4) 697 (43.7) 897 (56.3) 546 (34.3) 1,048 (65.7) 818 (51.3) 776 (48.7)

No 18,275 (92.0) 5,743 (31.4) 12,532 

(68.6)

4,312 (23.6) 13,963 

(76.4)

3,685 (20.2) 14,590 

(79.8)

7,437 (40.7) 10,838 

(59.3)

χ2 45.497** 315.137** 173.650** 68.120**

**p < 0.01, *p < 0.05.
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FIGURE 2

Health service utilization of participants with different lifestyle scores (n = 19,869). *p < 0.05, **p < 0.01. Panel A: 0 Health service utilization; Panel B: 
1-2 Health service utilization. Q1 (the first quartile): lifestyle scores ranged from 10 to 29; Q2 (the second quartile): lifestyle scores ranged from 30 to 
33; Q3 (the third quartile): lifestyle scores ranged from 34 to 37; Q4 (the fourth quartile): lifestyle scores ranged from 38 to 50.

FIGURE 3

Multiple logistic regression analysis of health service utilization among participants (n = 19,869). *p < 0.05, **p < 0.01. Panel A: 0 Health service 
utilization; Panel B: 1-2 Health service utilization. Incoming refers to the average monthly income in Renminbi (RMB) per person for the year 2022; 
Distance to healthcare facilities measures the time taken using the most accessible mode of transportation from one’s residence while employed to 
the nearest medical service institution; SES represents self-assessed socioeconomic status. Mental health status is assessed using the PHQ-9 scale to 
measure the severity of depressive symptoms, with scores ranging from 0–4 indicating no depression, 5–9 mild depression, 10–14 moderate 
depression, 15–19 moderately severe depression, and 20–27 severe depression; CHDs denote the presence of chronic diseases diagnosed by a 
doctor; Physical health status reflects self-assessed health over the past year. Illness in the past two weeks indicates whether one has been sick 
(injured) or felt unwell during the last two weeks; un-hospitalized despite need represents cases where a doctor recommended hospitalization in the 
past year, but the individual was not hospitalized. BMI, body mass index; SES, socioeconomic status; CHDs, chronic diseases; PHQ-9, the patient health 
questionnaire-9.
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register with a family doctor. The data revealed that insured 
participants were significantly more likely to register for family 
doctor services (22.5%) compared to those without insurance 
(10.5%). Among those who had not been ill in the past two weeks 
and those who had not been diagnosed by a doctor as needing but 
not receiving hospitalization in the past year, the rates of registering 
with a family doctor were 79.0 and 79.8%, respectively (p < 0.05 for 
all) (Table 1).

3.2.4 Health education
The findings indicate that more than half (58.5%) of the 

participants had no history of receiving any health education in the 
past year. Among those without insurance, having three or more 
children, with a BMI of 28 or higher, without work, and living in 
rented accommodation, the proportions who had not received health 
education in the last year were 69.6, 62.5, 62.3, 60.3, and 59.1%, 
respectively. Factors such as increased distance to the nearest medical 
facility, lower self-assessed SES, intensified symptoms of depression, 
reduced lifestyle scores, and worse self-rated health condition were 
likely contributors to the decreased likelihood of receiving health 
education. Additionally, populations more likely to have received 
health education included those without chronic diseases, those who 
had not been ill in the past two weeks, and those who had been 
diagnosed by a doctor as needing hospitalization within the last year 
but who were not hospitalized (p < 0.05 for all) (Table 1).

3.3 Association of healthy lifestyle score 
with health service utilization

Figure 2 illustrates the association between the number of health 
services utilized and the health lifestyle scores. As the health lifestyle 
scores decrease, the risk of utilizing 0 health services significantly 
increases, with the Q1 (OR = 13.080, 95% CI: 11.583–14.771), Q2 
(OR = 6.074, 95% CI: 5.400–6.832), Q3 (OR = 2.910, 95% CI: 2.593–
3.266) (p < 0.05 for all). A similar pattern emerges among subgroups 
utilizing 1–2 health services, with Q1 presenting an OR of 3.610 (95% 
CI: 3.207–4.063), Q2 an OR of 2.837 (95% CI: 2.538–3.171), and Q3 
an OR of 2.025 (95% CI: 1.823–2.251) (p < 0.05 for all).

Figure  3 elucidates the relationship between health service 
utilization and different demographic. Compared to those aged 56 and 
above, participants under the age of 56 were identified as having a 
higher risk of utilizing 0 and 1–2 health services. Notably, within the 
18–45 age group, the risk was observed to increase with age, with the 
36–45 age group exhibiting the highest risk, indicated by OR of 2.009 
(95% CI: 1.630–2.476) for 0 services and 1.636 (95% CI: 1.344–1.991) 
for 1–2 services. In terms of educational attainment, having a primary 
school education or less (OR = 1.889, 95% CI: 1.526–2.338) and junior 
high school education (OR = 1.742, 95% CI: 1.587–1.912) were 
positively correlated with the utilization of 0 and 1–2 health services. 
Compared to participants with a monthly income of over 5,000 RMB, 
those with lower income levels reported a reduced risk of utilizing 
fewer health services. Participants with permanent (OR = 0.820, 95% 
CI: 0.726–0.928) and temporary (OR = 0.880, 95% CI: 0.779–0.994) 
work were less likely to use 0 health service. Concurrently, participants 
without insurance (OR = 1.944, 95% CI: 1.653–2.288; OR = 1.547, 
95% CI: 1.312–1.825) and those who had not been diagnosed by a 
doctor as needing but not receiving hospitalization in the past year 

(OR = 3.966, 95% CI: 3.390–4.640; OR = 2.481, 95% CI: 2.136–2.881) 
exhibited a decreased likelihood of seeking health services. Relative to 
participants with self-assessed good health status, those with moderate 
(OR = 1.344, 95% CI: 1.214–1.489; OR = 1.138, 95% CI: 1.026–1.262) 
and poor health conditions (OR = 2.267, 95% CI: 1.736–2.960; 
OR = 1.853, 95% CI: 1.409–2.436) showed reduced chances of 
utilizing 0 and 1–2 health services. Moreover, compared to individuals 
without depressive symptoms, those with severe, moderately severe, 
moderate, and mild symptoms had a 3.276 (OR = 2.267, 95% CI: 
1.736–2.960), 1.989 (OR = 1.989, 95% CI: 1.610–2.458), 2.139 
(OR = 2.139, 95% CI: 1.816–2.520), and 1.568 (OR = 1.568, 95% CI: 
1.410–1.744) times higher likelihood, respectively, of not seeking 
health services (p < 0.05 for all).

4 Discussions

This study aimed to describe the health service utilization 
behavior of the migrant population in China through the Anderson 
Health Service Utilization Model. We investigated several aspects, 
including the creation of health records, engagement with family 
doctors, proactive health knowledge seeking, and participation in 
health education within this demographic. Moreover, we identified 
variations in health service utilization among the floating population, 
attributed to various predisposing, enabling, and need factors, as well 
as lifestyle choices. The primary aim being to enhance the access and 
use of health services among the floating population.

Overall, due to the unique identity of the floating population, the 
utilization of basic public health services by China’s floating population 
remains significantly low and varies across different health services 
(29). Only 21.3% have engaged in contractual agreements with family 
doctors, surpassing the findings from the 2018 national survey but 
falling short of the 30% target set by the “Guidance on Promoting 
Family Doctor Contract Services” (19). Furthermore, merely 30% of 
this group reported to have created health records (30), a figure that 
corroborates earlier research findings (19). Due to the large floating 
population and unstable living conditions, there are many obstacles to 
signing up with family doctors and establishing health records (31). 
The current study revealed that 41.5% of the floating population 
engaged in health education, marking the highest engagement rate 
among the four basic public health services evaluated. However, this 
statistic falls considerably short of the health education coverage goal 
of over 95% for the domestic floating population outlined in the “13th 
Five-Year Plan” (32). Furthermore, merely 25.2% of the floating 
population proactively sought health care information over the last 
year. Engaging in health education and actively seeking health care 
information are crucial for comprehending medical data. The socio-
economic circumstances of the migrant population’s life and work 
often restrict their information access, leading to a deficient 
understanding of their health status and diminishing the availability 
of health services (33, 34).

Utilizing the Anderson model for health service utilization as a 
framework, this study identifies both commonalities and variations in 
the factors affecting the use of four fundamental public health services. 
In terms of predisposing factors, women, in comparison to men, 
demonstrated a higher engagement across all four service types. In the 
context of the growing migrant movement, female migrants represent 
a notable segment, exhibiting heightened demands for quality of life, 
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health services, and the acquisition of relevant knowledge and 
information (35). Age-wise, the 26–35 age group displays the least 
interaction with health services, whereas those aged 56 and older 
indicated the greatest level of utilization. This pattern may 
be  attributed to the relatively superior health status of younger 
migrants, who have diminished requirements for health services 
relative to their elder counterparts. The research indicates that 
migrants holding a high school diploma are the most active users of 
health services, while those with only elementary education or less are 
the least likely to maintain health records, seek healthcare knowledge, 
or participate in health education. This observation is consistent with 
previous studies, suggesting that lower educational attainment may 
be  associated with reduced health awareness and a limited 
understanding of available health services (36, 37). Additionally, the 
findings show that individuals living with others access health services 
more frequently, echoing similar findings from other research (19, 38), 
likely due to a heightened sense of familial duty and a greater pursuit 
of quality of life among these individuals. Family-based migration is 
a prevalent phenomenon within the migrant population. Following 
the enactment of the “universal two-child” policy in China in 2015, a 
significant number of families have welcomed a second child (39), 
subsequently elevating the demand for public services, including 
healthcare, childcare, and education (40). The study reveals a greater 
propensity among migrants with two children to engage with health 
services, in contrast to those with three or more children, who 
demonstrate the lowest engagement levels. This trend may stem from 
the financial pressures faced by larger families, particularly the 
increased costs associated with education, which escalate total 
household expenses and limit discretionary spending, thus impacting 
the utilization of health services.

Among enabling factors, stable employment significantly 
increases health service utilization among the floating population, 
surpassing those in temporary or non-employment situations. 
Furthermore, homeownership and a self-assessed high socioeconomic 
status are positively associated with increased health service usage, 
consistent with existing research (30). This improvement is attributed 
to the stability of economic resources and better living conditions. 
The coverage of medical insurance in China has been achieved the 
rate of approximately 95% in recent years (41), tailored to meet the 
evolving medical needs of residents and enhance their quality of life. 
Access to medical insurance plays a crucial role in the health service 
utilization of the floating population, with insured individuals 
demonstrating a higher propensity to use health services (9, 19, 20). 
However, underutilization remains a concern, as less than half of the 
insured floating population engaged with health services. 
Undoubtedly, the health insurance system has increased the 
utilization of basic health service, as well as outpatient and inpatient 
service, and prevented catastrophic health care payments for 
vulnerable groups in China, but it is not useful for the migrant 
population (42). In most countries, the migrant labor force in the 
majority of industries works without a contract, which often prevents 
the privilege of enjoying typical national or local health insurance, 
support service, or social assistance (43). In addition, limited 
awareness of health care or complex reimbursement procedures 
increase barriers to accessing health services among migrant 
population. In addition, limited awareness of health care or complex 
reimbursement procedures increase barriers to accessing health 
services among migrant population. A 2018 survey revealed an 

increase in the accessibility of medical facilities in rural western areas 
(44), yet only 48.1% of the floating population reported being able to 
reach the nearest medical facility within 15 min, underscoring 
significant access barriers compared to the broader population. 
Additionally, we  correlated the distance to the nearest health 
institution with health service utilization, underscoring the influence 
of proximity on health service utilization, closer proximity to medical 
institutions correlates with increased service usage. These findings 
suggest a need for improved primary healthcare infrastructure and a 
strengthened public health system.

Lifestyle exerts a significant and enduring influence on personal 
health, with unhealthy habits contributing to mental health challenges 
such as depression and anxiety, while also elevating the risk of chronic 
diseases. The “Healthy China 2030” initiative underscores the 
importance of healthy behaviors—such as maintaining a balanced 
diet, engaging in regular physical activity, and limiting tobacco and 
alcohol use—in bolstering physical well-being (45). This study 
supports existing literature by demonstrating that different dimensions 
of lifestyle play an important role in health service utilization, and also 
further validates the positive impact of a healthy lifestyle on greater 
participation in health services among migrant population. Awareness 
of health-related issues typically leads to enhanced utilization and 
understanding of available health services, fostering a virtuous cycle 
of health consciousness and the adoption of self-directed health care 
practices. Consequently, the promotion of healthy lifestyles, coupled 
with the enhancement of public health literacy, plays a pivotal role in 
facilitating access to and the effective use of health services.

The findings of this study demonstrate that among the needing 
factors, both the floating population without chronic diseases and 
those who perceive themselves as healthy are more likely to utilize 
health services. Historical surveys have documented that in Western 
countries, where comprehensive medical strategies have been 
extensively adopted since the twentieth century (46–48), there has 
been a steady enhancement in public health standards. This evidence 
supports the efficacy of initiatives aimed at boosting physical fitness, 
offering valuable insights for China’s health policy framework. 
Common barriers to hospitalization, despite apparent need, typically 
involve financial constraints, a lack of perceived necessity, and time 
shortages. The recent adoption of a tiered diagnosis and treatment 
model has notably improved access to health services, leading to a 
significant reduction in the percentage of urban and rural residents 
unable to afford hospitalization—from 18.3 and 24.5% in 1998 to 9.0 
and 10.2% in 2018 (44), respectively. This study found that only 8.0% 
of the floating population reported unmet hospitalization needs, 
highlighting a growing satisfaction with medical service demand as 
medical security and health service infrastructure improve. However, 
it’s concerning that utilization rates for essential health services among 
the floating population requiring hospitalization remain under 50%. 
This demographic, crucial to the actualization of national basic public 
health service standards, continues to grapple with challenges related 
to service awareness and engagement levels.

In general, the results of this study suggest that the Chinese 
Government should pay attention to the migrant population in all 
regions in its future efforts to equalize basic public health service. 
Firstly, in response to the underutilization of health services among 
migrant population, the capacity of urban and rural community 
health service providers should be strengthened, and health service 
projects for migrant population should be actively promoted in order 
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to improve the professionalism, accessibility and convenience of 
service. Secondly, At the community level, we should strengthen the 
publicity of health service among migrant population through various 
channels, so as to raise the overall awareness level of the migrant 
population, cultivate positive health concepts, and enhance their 
knowledge, acceptance and participation in the health service model.

4.1 Implications of the findings for future 
studies

Further research should focus on the healthcare needs of 
migrants across diverse sociodemographic contexts, examining their 
health risks, healthcare utilization patterns, and demand for medical 
resources to provide robust data that can inform policy development. 
Such studies should highlight the shortcomings of the current 
healthcare system in addressing the needs of migrant populations, 
particularly in areas such as chronic conditions, infectious diseases, 
and mental health, as well as reveal how urban–rural disparities, 
gender differences, and cultural factors influence healthcare needs, 
offering valuable reference for the design of more equitable policies. 
Moreover, future research should prioritize strengthening 
intersectoral collaboration, particularly between health, social 
security, education, and labor sectors, to address challenges such as 
the unequal distribution of medical resources, insufficient health 
education, and barriers in cross-cultural communication. This will 
help enhance the overall health outcomes of migrant populations. 
Additionally, research should explore the development of effective 
intersectoral mechanisms that integrate resources to meet the diverse 
healthcare needs of migrants. Finally, it is essential to investigate how 
health considerations can be  incorporated into social integration 
policies for migrants, by designing inclusive health education 
initiatives, improving health literacy, ensuring equitable access to 
healthcare, and leveraging legal measures to remove existing 
policy barriers.

5 Strengthens and limitations

Our study has several notable strengths. Firstly, it employed a 
large cross-sectional study design with a large sample size, which 
includes the floating population from five cities in Henan Province, 
covering a wide geographic range across the nation. This breadth 
ensures a high degree of representativeness, mirroring the broader 
patterns of health service utilization among China’s migrant 
population. Secondly, using Anderson’s health service utilization 
model not only provides a systematic and comprehensive 
understanding of the basic characteristics of China’s migrant 
population, but also allows for a comprehensive analysis of the 
determinants that influence the utilization of basic public health 
services in this population, as well as providing strong support for 
targeted interventions. Thirdly, our study focuses on the health service 
utilization of migrants, a socially disadvantaged group, and provides 
a basis for policy development to improve their health service 
utilization and health status, which has significant social 
application value.

However, there are some limitations to our study. (1) The 
cross-sectional nature of the study was not sufficient to infer 

causality. This highlights the need for future cohort studies to 
more robustly explore healthcare utilization patterns and 
causality among migrant populations. (2) Self-reported and 
retrospective data may lead to recall bias, resulting in 
underreporting of health status and health service utilization 
information. (3) Endogeneity of health service utilization among 
the mobile population, such as health status or socio-economic 
status, may affect the robustness of the findings, and appropriate 
econometric methods, such as tool variable analysis or propensity 
score matching, need to be considered in the future to alleviate 
endogeneity concerns. (4) Health service utilization is a socio-
disciplinary issue, and the factors influencing it may not act 
alone, but rather as a result of synergistic multifactorial effects, 
which needs to be further investigated. (5) Although the data for 
this study were collected three years after the COVID-19 
pandemic and the survey was not directly affected by it, it is 
undeniable that the post-pandemic era may change the health 
service utilization patterns of the migrant population, which in 
turn may affect the results of this study, and thus caution needs 
to be exercised when citing the results.

6 Conclusion

This study enhances our comprehension of the health status and 
service utilization by China’s migrant population in 2023, including 
the determinants of such utilization. Our analysis reveals that 
overall engagement with health services among this group is 
limited, with significant variations based on demographic factors. 
There’s a critical emphasis on addressing the needs of male migrants, 
individuals with lower education, economic challenges, 
unemployment, and compromised health. Promoting equity in 
health services is crucial for achieving broader health equity. 
Despite their marginal status, the floating population deserves 
access to full healthcare services. This research highlights the need 
for healthcare system reforms and improvements in health service 
infrastructure. It urges policymakers to refine medical resource 
distribution, amplify targeted public education, and boost health 
consciousness within the floating population. Future inquiries 
should delve deeper into the influencers of health service 
engagement among this demographic, aiming to foster their 
acceptance of essential public health interventions and ensure 
equitable access to primary healthcare.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Zhengzhou 
University Life Science Ethics Committee (protocol code ZZUIRB 
2024-54). The studies were conducted in accordance with the local 
legislation and institutional requirements. The participants 
provided their written informed consent to participate in this 

https://doi.org/10.3389/fpubh.2025.1456839
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Song et al. 10.3389/fpubh.2025.1456839

Frontiers in Public Health 13 frontiersin.org

study. Written informed consent was obtained from the 
individual(s) for the publication of any potentially identifiable 
images or data included in this article.

Author contributions

YS: Conceptualization, Data curation, Project administration, 
Supervision, Writing – review & editing. JL: Data curation, Formal 
analysis, Software, Writing – original draft, Writing – review & editing. 
SY: Data curation, Formal analysis, Investigation, Software, Writing – 
original draft, Writing  – review & editing. MM: Investigation, 
Methodology, Software, Writing – review & editing. CT: Investigation, 
Writing – review & editing. YC: Investigation, Software, Writing – 
review & editing. YL: Investigation, Writing – review & editing. XG: 
Investigation, Writing – review & editing. JW: Conceptualization, 
Funding acquisition, Project administration, Supervision, Writing – 
review & editing. BY: Conceptualization, Project administration, 
Supervision, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This work was 
supported by the Postdoctoral Fund of Zhengzhou University (grant 
no. 22120008).

Acknowledgments

The authors are grateful to all volunteers who participated in 
this study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1456839/
full#supplementary-material

References
 1. Report on China's Migrant Population Development 2012. House. CPP; 2012.5. 

Floating population services and management division of the National Population and 
family planning commission. (2012). Publication: China Population Press.

 2. China NHCotPsRo. China’s floating population development report 2018. National 
Health Commission of the People's Republic of China; (2018). Available at: http://www.
nhc.gov.cn/wjw/xwdt/201812/a32a43b225a740c4bff8f2168b0e9688.shtm

 3. The fifth national population census. The main data of the fifth national population 
census in Beijing were released by Beijing Bureau of Statistics (2000). 2001 5. Available 
at: http://www.bjstats.gov.cn/tjsj/tjgb/rpgb/201511/t20151124327767.html

 4. Ewomazino AM, Nwabuisi OG, Salmon L, Sunday IE. Health services satisfaction 
and medical exclusion among migrant youths in Gauteng Province of South Africa: a 
cross-sectional analysis of the GCRO survey (2017-2018). PLoS One. (2023) 
18:e0293958–8. doi: 10.1371/journal.pone.0293958

 5. Roberta B, Roberto L. The mental health of migrant people: Western medical 
systems facing a globalized society. Sociology. Compass. (2022) 16:1–12.

 6. Olawo O, Pilkington B, Khanlou N. Identity-related factors affecting the mental 
health of African immigrant youth living in Canada Springer US (2021). 3 p.

 7. Gao Q, Prina M, Wu YT, Mayston R. Unmet healthcare needs among middle-aged 
and older adults in China. Age Ageing. (2021) 51:afab235. doi: 10.1093/
AGEING/AFAB235

 8. Ma M, Zhao Y, Lai Y, Ma K, Jia S, Wang X, et al. Association of social support with 
depression and anxiety among the migrant population of Henan, China: based on a large 
cross-sectional study. Psychiatry Res. (2024) 342:116246. doi: 10.1016/j.
psychres.2024.116246

 9. Shao S, Wang M, Jin G, Zhao Y, Lu X, Du J. Analysis of health service utilization of 
migrants in Beijing using Anderson health service utilization model. BMC Health Serv 
Res. (2018) 18:1–11. doi: 10.1186/s12913-018-3271-y

 10. Jiazhi Z, Leiyu S, Xia Z, Wen C, Li L. Rural-to-urban Migrants' experiences with 
primary care under different types of medical institutions in Guangzhou, China. PLoS 
One. (2015) 10:e0140922. doi: 10.1371/journal.pone.0140922

 11. Han J, Meng Y. Institutional differences and geographical disparity: the impact of 
medical insurance on the equity of health services utilization by the floating elderly 
population—evidence from China. Int J Equity Health. (2019) 18:1–14. doi: 10.1186/
s12939-019-0998-y

 12. Zhang J, Lin S, Liang D, Qian Y, Zhang D, Hou Z. Public health services utilization 
and its determinants among internal migrants in China: Evidence from a nationally 
representative survey. Int J Environ Res Public Health. (2017) 14:1002. doi: 10.3390/
ijerph14091002

 13. Ai-Hua H, Wei Z, Zhi-Fang L, Miao-Jie XU, Ning XU, Li-Ping L, et al. Analysis of 
basic public health services utilization and influence factors of the floating population 
in the Pearl River Delta. Chin J Public Health Manag. (2016). doi: 10.19568/j.
cnki.23-1318.2016.05.013

 14. Xiao-Xiao C, Ping-Min W, Ming-Hao H. Study on Effects of Multiple Methods of 
Health Education on Aids And Forgetting of Knowledge Among Floating Population. 
Modern Prev Med. (2007):397–400.

 15. Wang J, Bai L, Xu X. Disparities in awareness and utilisation of National Essential 
Public Health Services between the floating population and the registered residents: a 
cross-sectional study in China. BMJ Open. (2024) 14:e080756–6. doi: 10.1136/
bmjopen-2023-080756

 16. Azfredrick CE. Using Anderson’s model of health service utilization to examine 
use of services by adolescent girls in South-Eastern Nigeria. Int J Adolesc Youth. (2016) 
21:523–529. doi: 10.12114/j.issn.1007-9572.2022.0174

 17. Dan T, Fei W. Influencing factors of basic public health service utilization of the 
migrant elderly. Chinese journal of. Health Policy. (2018) 11:17–22. doi: 10.3969/j.
issn.1674-2982.2018.02.003

 18. Hong J. Effects of ethnic identity on the relationship between mental health and 
perceived discrimination among ethnic return migrants: the case of Korean Chinese 
return-migrated to South Korea. J Immigr Minor Health. (2019) 21:522–32. doi: 10.1007/
s10903-018-0775-9

 19. Zhonghua S, Lina S, Ying L. A study on the factors influencing the utilization of 
public health services by China's migrant population based on the Shapley value 
method. BMC Public Health. (2023) 23:2328–8. doi: 10.1186/s12889-023-17193-3

 20. Yue C, Jun W, Chao S, Xueyao W, Yang B, Jue L. Trends and influencing factors of 
HIV health education receive rate among 0.57 million migrants in China from 2009 to 
2017: a national population-based study. BMC Public Health. (2023) 23:1256–6. doi: 
10.1186/s12889-023-16140-6

 21. Wang L, Chao J, Wu Y, Zhang N, Bao M. Social integration and utilization of 
national basic public health services among China's internal migrants with chronic 

https://doi.org/10.3389/fpubh.2025.1456839
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1456839/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1456839/full#supplementary-material
http://www.nhc.gov.cn/wjw/xwdt/201812/a32a43b225a740c4bff8f2168b0e9688.shtm
http://www.nhc.gov.cn/wjw/xwdt/201812/a32a43b225a740c4bff8f2168b0e9688.shtm
http://www.bjstats.gov.cn/tjsj/tjgb/rpgb/201511/t20151124327767.html
https://doi.org/10.1371/journal.pone.0293958
https://doi.org/10.1093/AGEING/AFAB235
https://doi.org/10.1093/AGEING/AFAB235
https://doi.org/10.1016/j.psychres.2024.116246
https://doi.org/10.1016/j.psychres.2024.116246
https://doi.org/10.1186/s12913-018-3271-y
https://doi.org/10.1371/journal.pone.0140922
https://doi.org/10.1186/s12939-019-0998-y
https://doi.org/10.1186/s12939-019-0998-y
https://doi.org/10.3390/ijerph14091002
https://doi.org/10.3390/ijerph14091002
https://doi.org/10.19568/j.cnki.23-1318.2016.05.013
https://doi.org/10.19568/j.cnki.23-1318.2016.05.013
https://doi.org/10.1136/bmjopen-2023-080756
https://doi.org/10.1136/bmjopen-2023-080756
https://doi.org/10.12114/j.issn.1007-9572.2022.0174
https://doi.org/10.3969/j.issn.1674-2982.2018.02.003
https://doi.org/10.3969/j.issn.1674-2982.2018.02.003
https://doi.org/10.1007/s10903-018-0775-9
https://doi.org/10.1007/s10903-018-0775-9
https://doi.org/10.1186/s12889-023-17193-3
https://doi.org/10.1186/s12889-023-16140-6


Song et al. 10.3389/fpubh.2025.1456839

Frontiers in Public Health 14 frontiersin.org

diseases: a structural equation modelling approach. Heliyon. (2024) 10:e25797–7. doi: 
10.1016/j.heliyon.2024.e25797

 22. Rada I, Cabieses B. Challenges for the prevention of hypertension among 
international migrants in Latin America: prioritizing the health of migrants in healthcare 
systems. Front Public Health. (2024) 11:1125090–0. doi: 10.3389/fpubh.2023.1125090

 23. Wang W, Wang J, Zhao Q, Darling ND, Yu M, Zhou B, et al. Contribution of rural-
to-urban migration in the prevalence of drug resistant tuberculosis in China. Eur J Clin 
Microbiol Infect Dis. (2011) 30:581–6. doi: 10.1007/s10096-010-1125-6

 24. Michelle D, Francis JA. Social determinants of mental health service utilization in 
Switzerland. Int J Public Health. (2017) 62:85–93. doi: 10.1007/s00038-016-0898-5

 25. WB I, SS J, Bilesha P. Associated factors of doctor visits made by urban-dwelling 
older adults in Sri  Lanka: an application of Anderson’s model of health service 
utilization. BMC Geriatr. (2022) 22:571–1. doi: 10.1186/s12877-022-03249-3

 26. Levis B, Sun Y, He C, Wu Y, Krishnan A, Bhandari PM, et al. Accuracy of the PHQ-2 
alone and in combination with the PHQ-9 for screening to detect major depression: systematic 
review and Meta-analysis. JAMA. (2020) 323:2290–300. doi: 10.1001/jama.2020.6504

 27. Yudong M, Wanliang Z, Yi L, Jian W, Dongyang X, Jianqin G, et al. Association 
between lifestyle and COVID-19 vaccination: a national cross-sectional. Study Front 
Public Health. (2022) 10:918743–3. doi: 10.3389/FPUBH.2022.918743

 28. Yalin S, Jingru L, Yize Z, Lu G, Qiuyuan C, Xili J, et al. Unhealthy lifestyles and 
clusters status among 3637 adolescents aged 11–23 years: a school-based cross-sectional 
study in China. BMC Public Health. (2023) 23:1279–9. doi: 10.1186/S12889-023-16197-3

 29. Dan Z, Chengchao Z. Improving the accessibility of health care for internal 
migrants in China: achieving the aim of equalization. Biosci Trends. (2023) 17:401–404. 
doi: 10.5582/BST.2023.01220

 30. Jie D, Yuhui Z, Wen Z, Xiaohua C, Junchang L. Analysis on the status quo and 
influencing factors of family doctor service contract of migrant population in China. 
Modern. Prev Med. (2022) 49:3357–62+3383. doi: 10.20043/j.cnki.MPM.202202088

 31. Consuelo C, Alfonso U, Carolina L. Scale measurement of health primary service 
utilization among the migrant international population. Europ J Invest Health Psychol 
Educ. (2023) 13:850–60. doi: 10.3390/ejihpe13050064

 32. National Health and Family Planning Commission, Circular of the on issuing 
National Health Service Planning for floating population during the 13th five-year plan. 
(2017). Available at: http://law.pharmnet.com.cn/laws/detail_3950.html

 33. Heather G, Peter W, Miriam A, Catherine M, Mandy F. Long-term catheter 
management in the community: a population-based analysis of user characteristics, 
service utilisation and costs in England. Prim Health Care Res Dev. (2024) 25:e13–3. doi: 
10.1017/S1463423624000021

 34. Yu C, Feng H, Qin Z. Equality of public health service and family doctor contract 
service utilisation among migrants in China. Soc Sci Med. (2023) 333:116148–8. doi: 
10.1016/j.socscimed.2023.116148

 35. Xingmei X, Chunguang L, Liwei C, Zhenjie Y, Wengui Z. Effect of equalization 
pilot policy on basic public health service utilization of migrant population. Health Econ 
Res. (2023) 40:37–40. doi: 10.14055/j.cnki.33-1056/f.2023.03.021

 36. Xiaodan L, Xiuhua M, FuZhi A, Weiguang Y. Factors influencing utilization of 
communicable disease prevention and treatment education among the floating 
population: a cross-sectional study in China. BMC Public Health. (2023) 23:207–7. doi: 
10.1186/s12889-023-15126-8

 37. Ju H, Yunxiao D, Wenzhong Z, Li C. Perception of urban public safety of floating 
population with higher education background: evidence from urban China. Int J Environ 
Res Public Health. (2020) 17:8663. doi: 10.3390/ijerph17228663

 38. Yuheng H, Yan C, Yufan D, Yang Y. The establishment of health records in Chinese 
migrant population and its influencing factors. China Health Resource. China Health 
Resource. (2019) 24:462–6. doi: 10.13688/j.cnki.chr.2021.200993

 39. Yanshuo H, Long M, Bei L. Urban public health education services, health status, 
and increased fertility intentions of the rural migrant population. Reprod Health. (2023) 
20:108–8. doi: 10.1186/s12978-023-01648-2

 40. Shuai S, Zhihua T, Yan Z, Baoli L. The housing status and two-child  
fertility willingness of floating population: evidence from the Chinese general social 
survey. Economic Analysis and Policy. (2023) 80:247–66. doi: 10.1016/J.
EAP.2023.08.012

 41. Administration NHS. 2022 national medical security development statistical 
bulletin. National Healthcare Security Administration; (2023). Available at: http://www.
nhsa.gov.cn/art/2023/7/10/art_7_10995.html

 42. Chen J, Yu H, Dong H. Effect of the new rural cooperative medical system on 
farmers’ medical service needs and utilization in Ningbo, China. BMC Health Serv Res. 
(2016) 16:1–6. doi: 10.1186/s12913-016-1842-3

 43. Heide C. Structural vulnerability and access to medical care among migrant street-
based male sex workers in Germany. Soc Sci Med. (1982) 2013:194–01. doi: 10.1016/j.
socscimed.2013.02.010

 44. Center Si. The accessibility of medical and health services for urban and rural 
residents in China has improved -- The report of the Sixth National Health Service 
Statistical Survey was released. Statistical information center; (2021). Available at: http://
www.nhc.gov.cn/mohwsbwstjxxzx/s2908/202101/0838723e3f3a4adb835d970a
bd551665.shtml

 45. China CPsGotPsRo. Outline of the "Healthy China 2030" plan. Central People's 
Government of the People's Republic of China. (2016). Available at: https://www.gov.cn/
zhengce/2016-10/25/content_5124174.htm

 46. Baazeem M, Kruger E, Tennant M. Current status of tertiary healthcare services 
and its accessibility in rural and remote Australia: a systematic review. Health sciences. 
Review. (2024) 11:100158. doi: 10.1016/j.hsr.2024.100158

 47. Sheldon E, Ezaydi N, Ditmore M, Fuseini O, Ainley R, Robinson K, et al. Patient 
and public involvement in the development of health services: engagement of 
underserved populations in a quality improvement programme for inflammatory bowel 
disease using a community-based participatory approach. Health Expect. (2024) 
27:e14004–4. doi: 10.1111/HEX.14004

 48. Swift KT, Kjetkovikj JJ, Elena O, Ana V, Simona A, Chris B, et al. Int J Equity 
Health. (2024) 23:58. doi: 10.1186/S12939-023-02082-3

https://doi.org/10.3389/fpubh.2025.1456839
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.heliyon.2024.e25797
https://doi.org/10.3389/fpubh.2023.1125090
https://doi.org/10.1007/s10096-010-1125-6
https://doi.org/10.1007/s00038-016-0898-5
https://doi.org/10.1186/s12877-022-03249-3
https://doi.org/10.1001/jama.2020.6504
https://doi.org/10.3389/FPUBH.2022.918743
https://doi.org/10.1186/S12889-023-16197-3
https://doi.org/10.5582/BST.2023.01220
https://doi.org/10.20043/j.cnki.MPM.202202088
https://doi.org/10.3390/ejihpe13050064
http://law.pharmnet.com.cn/laws/detail_3950.html
https://doi.org/10.1017/S1463423624000021
https://doi.org/10.1016/j.socscimed.2023.116148
https://doi.org/10.14055/j.cnki.33-1056/f.2023.03.021
https://doi.org/10.1186/s12889-023-15126-8
https://doi.org/10.3390/ijerph17228663
https://doi.org/10.13688/j.cnki.chr.2021.200993
https://doi.org/10.1186/s12978-023-01648-2
https://doi.org/10.1016/J.EAP.2023.08.012
https://doi.org/10.1016/J.EAP.2023.08.012
http://www.nhsa.gov.cn/art/2023/7/10/art_7_10995.html
http://www.nhsa.gov.cn/art/2023/7/10/art_7_10995.html
https://doi.org/10.1186/s12913-016-1842-3
https://doi.org/10.1016/j.socscimed.2013.02.010
https://doi.org/10.1016/j.socscimed.2013.02.010
http://www.nhc.gov.cn/mohwsbwstjxxzx/s2908/202101/0838723e3f3a4adb835d970abd551665.shtml
http://www.nhc.gov.cn/mohwsbwstjxxzx/s2908/202101/0838723e3f3a4adb835d970abd551665.shtml
http://www.nhc.gov.cn/mohwsbwstjxxzx/s2908/202101/0838723e3f3a4adb835d970abd551665.shtml
https://www.gov.cn/zhengce/2016-10/25/content_5124174.htm
https://www.gov.cn/zhengce/2016-10/25/content_5124174.htm
https://doi.org/10.1016/j.hsr.2024.100158
https://doi.org/10.1111/HEX.14004
https://doi.org/10.1186/S12939-023-02082-3

	Factors influencing health service utilization among 19,869 China’s migrant population: an empirical study based on the Andersen behavioral model
	1 Introduction
	1.1 Analytic framework

	2 Materials and methods
	2.1 Data acquisition and study population
	2.2 Ethics statement
	2.3 Variables selected based on the Anderson model
	2.3.1 Independent variables
	2.3.2 Predisposing factors
	2.3.3 Enabling factors
	2.3.4 Needing factors
	2.4 Utilization of health services
	2.4.1 Outcome variables
	2.5 Statistical analysis

	3 Results
	3.1 Participant characteristics
	3.2 Utilization of health services
	3.2.1 Health record status
	3.2.2 Health care knowledge
	3.2.3 Family doctor
	3.2.4 Health education
	3.3 Association of healthy lifestyle score with health service utilization

	4 Discussions
	4.1 Implications of the findings for future studies

	5 Strengthens and limitations
	6 Conclusion

	References

