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Abstract
Introduction China has implemented Basic Public Health Service (BPHS) in 2009, aiming to improve the health status 
of the people, and the content of service includes implying health education for residents. As an important group 
of people, the migrants can easily become main reason for major infectious diseases such as HIV between different 
provinces, but the effect of receiving health education is still unknown for migrants. Therefore, the health education of 
China’s migrant population has received widespread attention.

Methods This study used the data of the China Migrants Dynamic Survey (CMDS) from 2009 to 2017, and evaluated 
the trend of HIV health education acceptance rate of different migrant groups across the country (n = 570,614). 
Logistic regression model was used to test the influencing factors of HIV health education rate. Results: The study 
found that the overall HIV health education rate of Chinese migrants decreased from 2009 to 2017, and different 
types of migrants showed different trends. The proportion of migrants aged 20–35 who receive education fluctuates, 
and ethnic minorities, western regions, and migrants with high education were more likely to receive HIV health 
education. Conclusion: These findings identify when implementing health education for migrants, we can carry out 
more education for specific groups to promote the health equity of the migrant population.
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Introduction
In 2009, Chinese government began to implement Basic 
Public Health Services (BPHS). The goal of this service 
is to enable the Chinese people to achieve health equity 
as soon as possible [1]. In particular, we know that in the 
more developed regions of China, such as the eastern 
region, people’s living standards and per capita income 
are significantly higher than those in the central and 
western regions [2]. Accordingly, the education level and 
health awareness of the population in the eastern region 
are also stronger than those in the central and western 
regions [3]. BPHS is designed to enable people in the cen-
tral and western regions of China’s economically under-
developed regions to enjoy basic health services and 
improve the health level of the Chinese population [1]. 
The project contents and expenses from 2009 are in the 
appendix (Table 4).

By 2023, the expenditure of BPHS has been raised to 
84 yuan/person/year. During the decades since 2009, 
Chinese government has adhered to this service year by 
year, and the financial input has continuously increased 
[4]. Till now, the government has paid a lot of human, 
financial, and material resources to achieve the equal-
ization of health [5]. However, it is difficult to assess the 
impact of this service on health promotion, especially in 
the case of large migrant populations where health evalu-
ation and health assessment are more difficult to achieve 
for migrants than for the resident population.

With the continuous development of China’s econ-
omy and society, the phenomenon of large-scale popu-
lation migration and flow continues. In 2009, the total 
migrant population in China was 211 million people [6, 
7]. By 2015, according to the National Bureau of Statis-
tics of China, the total migrant population in China was 
247  million people [8]. This expansion trend weakened 
after 2015, and the growth rate of China’s migrant popu-
lation slowed down and entered a new stage. By the end 
of 2017, the total number of migrants was 244.5 million 
[8]. Therefore, health issues related to migrants have been 
widely concerned by academic circles.

The migrants are difficult to receive effective health 
management services due to its medical security sys-
tem, household registration system, and health monitor-
ing system [9]. In 2009, the Ministry of Health of China 
issued the “Opinions on Promoting the Gradual Equal-
ization of Basic Public Health Services”, and providing 
basic public health services to all citizens, including the 
provision of health education publicity and consultation 
services to urban and rural residents, as well as health 
education Work [10]. Health education is currently avail-
able, easy to implement, well-applicable, and economical 
HIV prevention measures [11], in the form of community 
dissemination of publicity materials, radio/TV programs, 
knowledge lectures and training, short message/WeChat 

group chat, health consultation activities, peer education 
(based on the questionnaire), etc.

However, the health of Chinese migrants is not opti-
mistic. In 2017, 54.5% of the migrant population’s health 
education status was below the standard, which is still far 
behind the target value of the migrant population’s health 
education coverage rate of > 95% by the relevant national 
departments in 2020 [7], which reminds the health edu-
cation coverage of the migrant population in China The 
rate of health education and the level of health educa-
tion are generally low, and health education services still 
need to be strengthened. In particular, some of the more 
vulnerable migrants, such as the elderly, as the key pop-
ulation of the country to implement basic public health 
service standards, are generally faced with problems such 
as poor health service utilization awareness and low uti-
lization [12].

Especially in the face of highly harmful infectious dis-
eases, immigration is considered to be an important 
factor in the spread of HIV [13]. For example, HIV is 
an infectious disease with rapid transmission and high 
mortality, which poses a serious threat to people’s health. 
In China and many other countries, immigrants may 
become HIV carriers among different populations. There 
are about 80% of HIV infections are in rural areas in 
China [14]. These migrants from rural areas have specific 
demographic and economic characteristics, such as lower 
education status and economic level lagging behind the 
migrant areas [6, 7]. In addition, due to the independence 
of cities and rural areas, household registration poli-
cies, medical security systems, etc. The restrictions on 
the migrants may lead to poor interaction between these 
migrants and the city, and suffer some social difficulties 
(isolation, separation from their families, marginaliza-
tion, barriers to access to services, etc.) [15–18]. These 
conditions usually lead to frequent premarital or extra-
marital sex in this population [15, 19]. In China, sexual 
intercourse infection is the highest path of HIV infec-
tion, and more than 50% of HIV patients are infected 
through sexual intercourse [11, 20]. In the face of infec-
tious diseases such as HIV, On the one hand, migration 
has become a priority group for HIV transmission due 
to their own conditions of the migrant group (age, edu-
cation status, marital status, etc.), the household regis-
tration system, the medical security system, the health 
system, etc. [21]. On the one hand, due to the own condi-
tions of the migrant group (age, education status, mari-
tal status, etc.), household registration system, medical 
security system, health system, and other restrictions. On 
the other hand, due to the increasing scope and quantity, 
migration has become an important factor contribut-
ing to the spread of HIV [22]. Therefore, it is particularly 
important to explore HIV health education policies and 
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compaigns for migrant population, and to strengthen 
them in a targeted manner.

At present, it is not clear in the existing research 
whether the age of migrants, education status, the type 
of medical insurance, and the type of household registra-
tion is related to the acceptance rate of HIV health edu-
cation among migrants. Therefore, we used the research 
data of the China Migrants Dynamic Survey (CMDS) to 
explore the uptake rates of HIV health education among 
migrant populations in different household registration 
areas, in different age groups and with different types of 
health insurance to better understand which populations 
are targeted by HIV. By 2019, the cumulative number of 
people infected with HIV has reached 38 million world-
wide, and the goal of HIV prevention and control is dif-
ficult to achieve [23]. Because of this, greater benefits can 
be gained from more targeted HIV education for migrant 
populations.

Materials and methods
Data collection
We used data from China Migrants Dynamic Survey, 
which is a national panel database reflecting the basic sit-
uation of China’s migrant dynamic migration and health. 
This data is a public dataset obtained from the annual 
survey conducted by the Migrant Population Service 
Center, National Health Commission P.R. China (avail-
able website: https://www.ncmi.cn/phda/dataDetails.
do?id=CSTR:A0006.11.A000T.201906.000225). Since 
2009, the National Health Commission has conducted an 
annual large-scale nationwide sampling survey of mobile 
population, covering 32 provincial-level administrative 
regions across the country. We obtained survey results 
from four years: 2009, 2014, 2016, and 2017, and ulti-
mately obtained the survey results of 0.57 million mobile 
population. The data content includes personal and fam-
ily basic information, migration and mobility experi-
ence, social security status, medical and health services, 
marriage and childbirth, etc. The survey was randomly 
sampled in 31 provinces and Xinjiang Production and 
Construction Corps, and sampling points are selected 
from areas with a relatively concentrated migrants. Par-
ticipants in the survey are those who have lived in the 
inflow area for more than one month and those who are 
not registered with residents and are aged 15 or above. 
The final sample data included 570,614 migrants.

Measures
Dependent variable
The main outcome variable was the question answered 
by the respondents who migrated to the current city: in 
the past year, have you received the following health edu-
cation in your current village/residence (Yes or no). This 
question mainly reflects the health and public services 
received by migrant workers.

Covariates
We use 11 variables as covariates. According to the the-
ory of social determinants of health (SDH) (Fig. 1), due 
to people’s different social status and the environment 
determined by their resources, in addition to the fac-
tors that directly caused disease, other indirect factors 
are also closely related to people’s health level. Address-
ing the differences in SDH can help achieve health equity 
and provide everyone with the opportunity to achieve a 
higher level of health [24]. In the hierarchical model of 
health social factors established by Dahlgren and White-
head in 1991, it is believed that five main factors will 
affect people’s health levels. The first layer represents 
individuals with different individual internal characteris-
tics, the second layer represents individual behavior and 
lifestyle, the third layer represents the impact of society 
and community, the fourth layer represents living and 

Fig. 1 Model diagram of Social Determinants of Health and covatiates
*≤Middle school: middle school or below
*>College: higher than college
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working conditions, and the fifth layer represents the 
political, economic, cultural and environment of macro 
society.

In this study, we selected 11 covariates according to 
Dahlgren and Whitehead’s Dahlgren and Whitehead’s 
mode [25, 26]. The first level of individual characteris-
tics includes age, gender, and nationality; The second 
level is individual behavior and lifestyle including mari-
tal status; Education status; The third level, social and 
community impact includes registered residence (urban 
or rural), Medical Insurance (Rural medical insurance, 
Urban medical insurance, otherwise); The fourth level, 
in this study, the living environment and social envi-
ronment of individuals are mainly immigration-related 
variables, including the reasons for migration (work or 
study, family factors, others), the year of the first migra-
tion (ten years ago, the last ten years, forget or don’t want 
to tell), the five years since the current migration and the 
migrants have formatted a life preference (yes, no, forget 
or don’t want to tell). The fifth level is the political, eco-
nomic, cultural, and environment of the macro society: 
the region (The eastern region includes 11 provincial 
administrative regions, namely Beijing, Tianjin, Hebei, 
Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, 
Guangdong and Hainan; the central region includes eight 
provincial administrative regions, namely Heilongjiang, 
Jilin, Shanxi, Anhui, Jiangxi, Henan, Hubei and Hunan; 
the western region includes the Xinjiang Production and 
Construction Corps and 12 provincial administrative 
regions, namely Sichuan, Chongqing, Guizhou, Yunnan, 
Tibet, Shaanxi and Gansu, Qinghai, Ningxia, Xinjiang, 
Guangxi, Inner Mongolia).

Statistical analysis
Descriptive statistical analysis data, including frequency 
and percentage, mean and standard deviation, were used 
to summarize and report demographic variables, individ-
ual economic variables, health and public services, and 
whether HIV health education was received. We used 
logistic regression models to investigate the trends of 
receiving HIV education among migrants from different 
regions. Independent factors related to HIV education 
were included in each of the four models. We used two 
models, one univariate and one multivariate regression. 
In the first model, we validated the impact of different 
years and demographic variables on HIV health educa-
tion. In the second model, we validated region, education 
level, type of household, and medical insurance.

In all analyses, we considered that the p value less than 
0.05 was statistically significant. Hosmer Lemeshaw were 
used to measure the goodness of fit of the logistic regres-
sion models. We used χ2 analyses to compare the covari-
ates of each survey year to determine the statistically 
significant trend of each variable. We use SPSS version 

25.0 (IBM, Armonk, NY) and Stata version 14.0 to con-
duct all the statistical analyses.

Results
Characteristics of the studied population
The sample characteristics included 570,614 migrants, 
including males (53.90%) and females (46.10%) (Table 1). 
The average age was 42.11 years (SD = 10.34). Most of the 
participants were between 36 and 50 years old (47.55%), 
followed by migrants aged between 20 and 35 years old 
(30.88%). In general, 92.06% of them were Han ethnic-
ity. There were 456,174 married migrants (79.90%). There 
were 134,325 (23.50%) migrants from the eastern region, 
234,579 (41.10%) migrants from the central region, and 
201,680 (35.30%) migrants from the western region. 
In the sample of migrants, more than half (60.60%) of 
them have an education in middle school or below, 
while the proportion of migrants with education in high 
school (23.40%), college (15.50%), and higher than col-
lege (0.60%) is relatively low. Most of the migrants were 
urban (81.70%) and less rural (18.30%). The number of 
migrants with urban medical insurance (38.90%) was 
higher than that with rural medical insurance (23.70%), 
and the number of migrants with other types of medical 
insurance accounted for about one-third (37.40%). In all 
the samples, the number of migrants who received HIV 
health education at the time of immigration (45.00%) was 
less than that of migrants who did not receive HIV health 
education (55.00%).

HIV education receiver characteristics
The average proportion of the migrant population receiv-
ing HIV education during the four years was 45.0% 
(Table  1). There are obvious differences in the demo-
graphic and sociological characteristics of the migrant 
population in different years (all P < 0.001) (Table 2).

According to the model of SDH at the first level, the 
proportion of migrants who have received HIV health 
education aged 36 to 50 is the highest among different 
age groups (Fig.  2. A). but since 2014, the proportion 
of people aged 20–35 increased to 44.87%, just a little 
bit lower than migrants aged 36–50. The proportion of 
people aged 51–65 receiving HIV education is slightly 
lower than that of youth and middle-aged groups. In dif-
ferent genders, the proportion of female migrants receiv-
ing HIV education (68.56%) was significantly higher than 
that of men in 2009 (59.82%) (Fig. 2B). And for migrants 
of different ethnicities, the proportion of Han migrants 
receiving HIV health education in 2009 (64.77%) was 
higher than that of ethnic minority migrants (60.08%), 
but in the following three years of data, the proportion 
of ethnic minority migrants far exceeded that of Han 
migrants (Fig. 2 C).
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Besides, the group with the highest level of education, 
who is above college degree, gradually decreased from 
the highest proportion of people receiving HIV education 
(68.57%) to 30.45% (Fig. 2D). The proportion of migrants 
with college degree has also gradually decreased from 
67.78% to 2009 to 39.49%. The change in the propor-
tion of ‘high school’ and ‘less than middle school’ receiv-
ing HIV education is consistent with the changing trend 
of the overall proportion. In addition, the proportion of 
married migrants receiving HIV education was (66.57%), 
which was significantly higher than that of unmarried 
migrants (55.75%) (Fig. 2E).

From the third level to the fifth level, it’s worth men-
tioning the aspects of household and region. In Fig. 2. F, 
in 2009 and 2014, the proportion of migrants from urban 
and rural areas receiving HIV health education was rela-
tively high (69.76% and 48.89%), but in 2016 and 2017, 
the proportion of urban migrants receiving HIV educa-
tion picked up (50.59% and 37.23%), which was compa-
rable to that of urban and rural migrants receiving HIV 
health education (50.26% and 35.72%). During the four 
years, the proportions of migrants from the western 
region who received HIV education in these four years 
were 75.83%, 49.43%, 59.10%, and 42.19% (Fig. 2G), sig-
nificantly more than those from the central and eastern 
regions. In 2016 and 2017, the proportion of migrants 
in the central region (46.52% and 33.08%) receiving HIV 
education was slightly higher than that in the eastern 
region (44.77% and 31.70%).

Logistic regression model
Compared with men, women are slightly more likely to 
receive HIV health education, but there is little differ-
ence between the two (OR = 1.031, 95% CI: 1.020–1.042, 
Table  3). Compared with young people, middle-aged 
people are more likely to receive HIV health education 
(OR = 1.066, 95% CI: 1.051–1.081), while elderly people 
over 65 are less likely to receive HIV health education 
(OR = 0.562, 95% CI: 0.540–0.585). Ethnic minorities 
may receive more HIV health education than Han people 
(OR = 1.211, 95% CI: 1.187–1.236). Unmarried and other 
people may receive less health education than married 
(OR = 0.912, 95% CI: 0.898–0.926). Migrant in the central 
region are slightly more likely to receive HIV health edu-
cation than in the east (OR = 1.076, 95% CI: 1.061–1.091), 
and migrants in the western region are significantly 
higher than those in the eastern region (OR = 1.590, 95% 
CI: 1.567–1.613). Univariate regression model shows that 
compared with migrants below middle school, migrants 
with higher education are more likely to receive HIV 
health education. Compared with the rural household 
registration floating population, the urban household 
registration population is slightly less likely to receive 
HIV health education (OR = 1.064, 95% CI: 1.050–1.078). 
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Multivariate regression model shows that compared 
with rural medical insurance, urban medical insur-
ance (OR = 1.148, 95% CI: 1.129–1.168) and other types 
of medical insurance (the possibility of receiving HIV is 
higher (OR = 0.819, 95% CI: 0.804–0.834).

Discussion
As far as we know, there was little study to examine the 
proportion of the migrant population in China receiving 
HIV education based on data from the national popula-
tion. We discussed the differences in the acceptance of 
HIV health education among migrants of different gen-
der, ages, ethnicity, marital status, region place, education 
status, types of household registration, types of medical 
insurance, etc. Through analysis, we found that: it may 

Fig. 2 Trends in the proportion of HIV health education among different types of migrants of 2009, 2014, 2016, 2017
*≤Middle school: middle school or below
*>College: higher than college
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be due to the inconsistency of population characteris-
tics, and the implementation of HIV health education is 
affected by the characteristics of migrants, resulting in 
different age groups, different ethnicities, different mari-
tal statuses, different regions, and different education 
status, which causes the migrants to have different pos-
sibilities to receive HIV health education.

We found that there were significant differences in the 
proportion of registered residence migrants receiving 
HIV education in different regions of China. Compared 
with the central Eastern and western regions, the pro-
portion of migrants receiving HIV health education in 
the western region is higher than that in other regions. 
In addition, over time, the proportion of HIV-educated 
migrants in the central region is slightly higher than that 
in the eastern region in recent years, which is consistent 
with the research results of Shtarkshall [13].

In addition, we also found that the increase in the pro-
portion of ethnic minority migrant groups receiving HIV 
health education after 2009 may be related to regional 
factors. The top seven provinces with the largest propor-
tion of ethnic minorities in China are: Tibet, Xinjiang, 
Qinghai, Guangxi, Guizhou, Yunnan, and Ningxia, and 
these provinces are all western regions. As HIV health 
education is widely implemented in the western region 
[13], the proportion of ethnic minority migrants receiv-
ing HIV health education has also increased.

According to the results, the proportion of HIV educa-
tion varies with age. Over time, the migrant population 
receiving HIV health education has gradually become 
younger, and the proportion of the low-age population 
receiving HIV education has been increasing. This may 
be related to the following reasons: Firstly, in China, the 
most important way of transmission of HIV is through 
sexual transmission [20, 27, 28]. The groups who trans-
mit HIV through sexual channels are younger than other 
channels. With the advancement of adolescent sexual 
maturity, the age of adolescents’ first sexual intercourse 
is decreasing. According to data from the “China Family 
Development Report 2015“[29] (30), the age of Chinese 
adolescents at first sex is 15.9 years old. Therefore, the 
proportion of young people receiving HIV health educa-
tion among the floating population has increased. Sec-
ondly, the educated population is younger. China began 
to implement nine-year compulsory education in 1986, 
allowing more people to receive secondary and higher 
education. In the 20th century, the proportion of young 
people with higher education and higher education 
has increased. These people have higher health aware-
ness and health education status (31), and they have a 
deeper understanding of HIV prevention and treatment 
knowledge. Therefore, the proportion of young migrants 
receiving HIV health education is increasing.

We also found that changes in the proportion of HIV 
education were related to educational status. In addi-
tion, the proportion of HIV health education received 
by migrants is also related to the level of education. In 
the 1990s, Chinese migrants were mainly people with 
lower educational backgrounds, most of whom were at 
the elementary school level or even illiterate [32]. With 
the popularization of nine-year compulsory education 
and the continuous development of education in China, 
the education status of the main group of migrants has 
improved, mainly with junior high school education [8, 
32].

There were several limitations. In the data obtained in 
this study, there are few social and economic measure-
ment indicators for individuals, and only the individual’s 
marital status, education status, household registration 
category, and medical insurance category are included. 
More indicators, such as monthly income, medical 
records, immigration willingness, immigration duration, 
and other information, due to the different information 
obtained in the survey of different years, no relevant 
information was obtained in the survey of some years, 
and the availability of data was missing Inferior, so more 
individual socio-economic indicators are not discussed 
in this study. Although the article selects four-year cross-
sectional data, which describes the HIV education situ-
ation and health level of migrants to a certain extent, 
the existing data is not consecutive year panel data and 
cannot fully reflect the time continuity. The data in this 
article can only explain the trend of data changes, and no 
further causal research can be conducted.

Conclusion
We studied HIV health education and its influencing 
factors, including gender, age, ethnicity, marital status, 
region of place, education status, registered residence 
type, and medical insurance type. The study found that 
the proportion of migrants receiving HIV health educa-
tion will be different in different age groups, regions, 
ethnicity, and education status. Therefore, when imple-
menting HIV health education, the government and 
health institutions can give more consideration to 
strengthening publicity and education for specific 
groups, enhancing the health awareness of migrants, and 
generating more benefits from health education.
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