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ABSTRACT

In the past 70 years, in order to strengthen disease prevention and improve people’s health, China had
introduced a series of vaccine policies. However, compared with the permanent population, studies on
the vaccination situation of the migrants were lacking. This study aimed to evaluate the vaccination rates
of nine recommended vaccines (HepB, HepA, Fin, DTaP, JE, Rab, MPSV, HF, and TIG vaccine) among
migrants and related determinants. We used nationwide data from the 2017 Migrant Population Dynamic
Monitoring Survey (MDMS) to analyze the vaccination rates of migrants in terms of gender, age, marital
status, household registration, education, health level, etc. The total vaccination rate of nine recom-
mended vaccines was 64.8% (6488/10013). Education level and health level were positively correlated
with vaccination rates, but age was negatively correlated with vaccination rates. Migrants from urban
regions had a higher vaccination rate than those from rural regions. Among the nine recommended
vaccines, HepB vaccination rate was the highest (59.08%), while HF vaccination rate was the lowest
(4.08%). Combined with policies and demographic characteristics, the relationship between age, house-
hold registration, health level, education level and vaccination were studied. The findings suggested that
more attention should be given to vaccination of migrants, and the monitoring of vaccination of such
groups should be strengthened through information technology.
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1. Introduction diseases harmful to the health had been brought under control.

Vaccination is considered to be an effective way to provide
protection to public health."” Since the founding of the
People’s Republic of China, in order to promote the develop-
ment and promotion of vaccines, the government has given
much support to vaccine-related projects in various policies.”
Following the principle of “putting prevention first” since the
1950s, ways for the control of diseases have been carried out.
Supplemental Table 1 showed some important vaccination poli-
cies in China from 1950 to 2021. Several essential policies were
illustrated in the table. 1950 to 1965 was called the early stage of
mass vaccination campaign period, in which smallpox vaccine
was vigorously promoted. DT, JE, BCG, DTaP, IPV vaccination
campaign were also carried out in this stage.* Measures for the
Implementation of Vaccination Work put forward more stan-
dardized requirements for vaccination. From 1966 to 1977,
China entered the late stage of mass vaccination campaign
stage, in which the variety and output of vaccines had been
greatly improved. Further, barefoot doctors had laid a solid
foundation for the realization of the vaccination service network
in rural areas. The Notice on Strengthening Planned
Immunization in 1978 announced the start of the immunization
program period. Through this program, a number of infectious

2008 till now was called the age of the expanded national immu-
nization program. In this period, the expanded programme of
immunization (EPI) had been implemented in China, which was
considered to be a national treasure that saved lives, prevented
suffering, contributed to global health goals, and almost certainly
lowered health care costs in the process. These policies have
greatly reduced the incidence of diseases and improved the
health of Chinese residents.”

According to the “China Migrants Development Report
2017, there were 245 million migrants in 2016 in China,
accounting for approximately 17.8% of the total population.
Although the number of migrants was 1.71 million less than
the previous year, the total number and its proportion in the
total population were still very large.® Therefore, we should pay
great attention to this population. According to a previous
study, compared with other permanent residents, immigrants
had poorer health condition.” There was a huge difference
between the vaccination coverage rate of the migrants and
the permanent population in China.® Although Chinese gov-
ernment has established tons of policies to promote vaccina-
tion, the migrants’ vaccination situation was still worse than
the entire population in China.
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Many scholars have conducted researches on vaccination of
migrants. They pointed out that the high incidence of some
diseases was partly due to high population mobility and low
vaccination rates among migrants.” There was a low vaccine
coverage in migrant populations along the Thailand-Myanmar
Border.* In Dalian, the coverage rate of the five vaccines (BCG,
HepB, OPV, DTP and MV vaccine) for migrant children was
significantly lower than that of local children.'” A delay was
showed in the primary series vaccination especially among
migrant children in Zhejiang province.'' In Guangdong,
which is one of the provinces with the largest migrants, there
was alarmingly low immunization coverage of migrant
children.'? Even in Beijing, which was the capital of China,
there was also a low age-appropriate immunization coverage of
migrant children in densely populated areas.'> As to improve
the vaccination rates, researchers suggested enhancing immu-
nization informatization,’ giving greater support for vaccina-
tion of migrants and so on.'*

We found that compared with the studies which focused on
European countries,'’ there was less research studying on the
vaccination situation of the migrants in China. Moreover, the
studies were mostly about the vaccination of migrant children,
and lack of attention to the migrants who were or above
15 years old. Besides, the data used was concentrated in a cer-
tain region rather than national data, which lacked universality.
In this study, we used 2017 MDMS survey data to analyze the
vaccination situation of 10013 migrants nationwide and used
logistic regression models to study the influencing factors of its
vaccination situation. Likewise, we proposed relevant policy
recommendations for increasing the vaccination rate of
migrants.

2. Materials and methods
2.1. Data collection and study design

We used data from the 2017 MDMS Survey (Migrant
Population Dynamic Monitoring Survey), a nationally repre-
sentative demographic and health survey of migrant popula-
tion conducted by National Health and Family Planning
Commission of the People’s Republic of China (NHFPC).
The target population of this study was Chinese internal
migrants who were 15 years old or older in May 2017 and
had spent more than one month at the destination cities.

The MDMS conducted a probability proportional to size
(PPS) sampling method which was a stratified, multi-stage and
proportional scale sampling.'> According to the principle of
randomness, sample points were drawn from the inflow areas
where the migrants were relatively concentrated in 31 pro-
vinces (autonomous regions and municipalities) and the
Xinjiang Production and Construction Corps, and sample sur-
veys were carried out to obtain the results of the survey. It was
representative of the whole country and all provinces. At the
same time, eight representative cities (states and districts) were
selected to conduct a special survey on the essential infectious
diseases of the *migrants.'® "

In terms of sample size, on the basis of maintaining the
representativeness, this survey had enhanced the representa-
tiveness of major cities and equalization key contact cities. The

provincial sample size was divided into 7 categories, which
contained 10000, 8000, 7000, 6000, 5000, 4000, and 2000 peo-
ple respectively. The total sample size of the survey was about
170000, involving about 450000 family members of the
migrants. The special survey involved 14000 registered popula-
tion. To select the sample, the investigators experienced three
stages. The first stage was select townships (towns and streets)
according to the PPS method and the next stage was select
villages (residents) in the selected townships (towns and sub-
districts). And the last one was selecting individual survey
subjects from the selected village (neighborhood) committees.

2.2. Measures

In this survey, the basic population situation, basic public
health services, community management and services,
resources, and environmental conditions and so on were pro-
vided by people in the village committee or neighborhood
committee. The other parts were completed by on-site investi-
gators (including investigation instructors and investigators).
All investigators need to participate in investigation training
classes and receive special training. In addition, investigators
need to complete the compilation of a roster of individual
survey subjects, clarify the scope of the survey area they were
responsible for, and conducted on-site inspections of the
selected areas. This survey was conducted via mobile phones
or pads, and publicity work, contact with the interviewees and
appointment time should be done before the survey. All per-
sonnel in the survey should ask questions one by one in the
order of the questionnaire, and go through self-examination by
the investigator and inspection by the person in charge. After
the survey, personnel should be organized to conduct quality
checks to ensure the accuracy and scientificity of the answers to
the questionnaire.

The data from the survey included: personal and family
basic information, migration and mobility experience, social
security status, medical and health services, marriage and
childbirth, etc. Factors affecting the prevalence of essential
diseases were added to the 2017 MDMS survey. Vaccination
information which was the mainly studied in this paper were
also provided.

2.2.1 Vaccination rates of recommended vaccines

The primary outcome in the present study was whether
a migrant was vaccinated (yes/no). In this study, data which
answer were “unclear” were dropped. The respondents were
asked to answer the questions about vaccination in details,
including nine recommended vaccines (HepB, HepA, Fln,
DTaP, JE, Rab, MPSV, HF, and TIG vaccine). The answers
reflected the vaccination information of the migrant workers.
The vaccination rate was calculated by dividing the number of
people vaccinated by the total number of people and multi-
plying by 100%.

2.2.2. Demographic characteristics

We used six demographic characteristics as independent vari-
ables: gender (male or female); age (=30, 31-40, 41-50, >50);
marital status (single, married, divorced or widowed); region
(rural or urban); education (middle school or below, high



school, three-year technical college, university or above);
health status (healthy, almost healthy, unhealthy but can take
care of himself or herself, or unhealthy and cannot take care of
himself or herself).

2.3. Statistical analysis

We used Stata version 14.0 to conduct the statistical analyses.
Descriptive statistical analysis, including frequency and per-
centage, was used to summarize and report demographic vari-
ables and the vaccination information.

We also used logistic regression to test the associations
between demographic characteristics (gender, age, marital sta-
tus, region, education and health status) and vaccination rates.
Results from logistic regressions were presented as odds ratio
(OR) and 95% confidence intervals (CI). A p < .05 was con-
sidered as statistical significance in all analyses.

To examine the robust of the results, we conducted
a sensitivity analysis by fitting different models to examine
the robustness of the results. Model 1 was a univariate model
which contained no adjustment. In model 2, we adjusted for
birth year instead of age group to test the impact of birth year
on vaccination (Table 4).

3. Results
3.1. Sample characteristics

The study sample contained 10013 migrants, including 4294
(42.88%) migrants under 31 years old, 3155 (31.51%) migrants
between 31 and 40 years old, 1916 (19.14%) migrants between
41 and 50 years old and 648 (6.47%) migrants above 50 years
old. Of the 10013 migrants with valid data, male and female
respondents accounted for 50.14% and 49.86%. The majority
respondents were married (including remarried or having
a relationship) (75.28%) and most of the migrants were healthy
when they were investigated (85.82%). More than 63% of
migrants were from urban regions. Respondents who received

Table 1. Summary distribution of characteristics of migrants in China, N = 10013.
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middle school or below, high school, three-year technical col-
lege, university or above education took up for 21.41%, 27.08%,
29.44%, 22.06% respectively (Table 1).

3.2. Vaccination rate of migrants

The proportion of migrants who reported had been vaccinated
and had not been vaccinated was 64.8% (6488/10013) and
35.2% (3525/10013). In this study, people who did not know
whether he/she had taken the vaccine were not calculated into
the total sample (Table 1). The proportion of male and female
migrants having taken vaccines was 64.81% (3254/5021) and
64.78% (3234/4992). The vaccination rate of people under
31 years old, single, urban region, bachelor’s degree or above
were highest in each group, reporting 69.47% (2983/4294),
75.83% (1613/2127), 68.04% (4349/6392), 72.02% (1591/2209)
respectively. In regard to the health status, the vaccination rate
of people who were unhealthy and could not take care of
himself or herself was 66.67%, which was the highest among
this group. However, this health status group only had three
respondents, therefore we chose the second highest group -
healthy group as the group which reported the highest propor-
tion 65.08% (5573/8563).

We divided the migrant population into 7 groups based on
the birth year of: 1936-1946, 1947-1956, 1957-1966, 1967-
1976, 1977-1986, 1987-1996, 1997-2006. The nine vaccination
rates of HepB, HepA, FIn, DTaP, JE, Rab, MPSV, HF, and TIG
were related to the birth year of the migrants to draw Figure 1.
In addition, we also corresponded to Figure 1 the vaccination
stage from 1950 to the present. In Table 1, we discussed key
policies and the vaccines of different stages since 1950 (includ-
ing the early stage of mass vaccination campaigns, the late stage
of mass vaccination campaigns, the early stage of the immuni-
zation program, the late stage of the immunization program,
the age of the expanded national immunization program) in
detail. Compared with women, men were more likely to take
HepA (25.71%), Rab (12.87%), TIG (15.61%) vaccine and less
likely to take other 6 vaccines. In terms of age, young people

Variables Level N (%) Vaccination N (%)
All 10013(100%) 6488 (64.8)
Gender Male 5021(50.14) 3254 (64.81)
Female 4992(49.86) 3234 (64.78)
Age groups <30 4294(42.88) 2983 (69.47)
31-40 3155(31.51) 1986 (62.95)
41-50 1916(19.14) 1183 (61.47)
>50 648(6.47) 336 (51.85)
Marital status Single 2127(21.24) 1613 (75.83)
Married/Having a relationship 7538(75.28) 4650 (61.69)
Divorced/widowed 348(3.48) 225 (64.66)
region Rural 3621(36.16) 2139 (59.07)
Urban 6392(63.84) 4349 (68.04)
Education Middle school or below 2144(21.41) 1217 (56.76)
High school 2712(27.08) 1688 (62.24)
Three-year technical college 2948(29.44) 1992 (67.57)
University or above 2209(22.06) 1591 (72.02)
Health status Healthy 8563(85.52) 5573 (65.08)
Almost healthy 1279(12.77) 823 (64.35)
Unhealthy, but can take care of himself/herself 168(1.68) 90 (53.57)
Unhealthy and cannot take care of himself/herself 3(0.03) 2 (66.67)
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Figure 1. Vaccination rates of migrants by birth year and vaccination policies.

had a higher vaccination rate than others. Interestingly,
migrants who had not getting married or divorced or widowed
had higher vaccination rates than those who were married or
having a relationship. People whose regions were urban
reported higher vaccination rates than others. Although the
migrants who were unhealthy and could not take care of
himself or herself reported the highest vaccination rates, due
to the small sample in this group, we treated healthy people as
those with the highest vaccination rates (Table 2).

3.3. Factors related to vaccination for migrants

In the multivariate logistic regression model (Table 3), gender,
age, marital status, region, education, health status were asso-
ciated with the vaccination of each vaccine. This model showed
that male migrants had significantly higher odds of being vac-
cinated with HepA (OR: 0.10; 95%CI: —0.05-0.11), Rab (OR:
0.36; 95%ClI: 0.23-0.49) and TIG (OR: 0.51; 95%CI: 0.39-0.63)
vaccine. Compared with migrants whose age were or younger
than 30, migrants age 50 or above were most likely to have been
vaccinated. In this group, except for the HF vaccination, other
vaccines all showed significantly higher odds. Migrants who
were married or having a relationship reported significantly
lower odds than those who were single in all vaccines except
for TIG vaccine. Migrants from urban region reported signifi-
cantly higher odds than others in HepB (OR: 0.25; 95%CI: 0.17-
0.34), HepA (OR: 0.32; 95%CI: 0.22-0.42) and FIn (OR: 0.15;
95%CI: 0.15-0.46) vaccine. Migrants with higher education
level had higher odds than those whose education level was
middle school or below. Migrants with three-year technical
college (OR: 0.25; 95%CI: 0.13-0.38) and bachelor’s degree or
above (OR: 0.52, 95%CI: 0.56-0.66) showed significantly higher
odds in HepB vaccine. In DTaP, Rab, MPSV vaccine, people
with higher education level all showed varying degrees of
higher odds. Almost healthy migrants had significantly higher
odds of being vaccinated with Rab (OR: 0.35, 95%CI: —-0.17-
0.53) while migrants who were unhealthy but could take care of
himself or herself showed lower odds (OR: —0.82; 95%CI:
—-1.59-0.06). Migrants who were unhealthy but could take
care of himself or herself also reported significantly lower
odds in HepB (OR: -0.33; 95%CI: -0.65-0.01), DTaP

(OR: -0.66, 95%CI: —1.38-0.07), MPSV (OR: -0.71, 95%CI:
—1.48-0.06). According to the sensitivity analysis, the results
were robust in different models.

4. Discussion

Our study estimated the number and proportion of migrants who
had taken HepB, HepA, FIn, DTaP, JE, Rab, MPSV, HF and TIG
vaccine in China. From the results, the vaccination rate of the
migrants in this survey was lower than the vaccination rate of the
entire population at the same stage, lower than the national
immunization program’s target which was 85% and some scholars
had conducted study in this field. For instance, Liu et al. analyzed
the vaccination rate of resident children and floating children in
Beijing, and found that the vaccination rate of the floating popula-
tion was 15% lower than that of the permanent population in
terms of BCG, HepB, OPV, DPT, and MV vaccine.”” At the same
time, according to existing research, the vaccination rate of the
entire population of migrants was close to or lower than that of
floating children during the same period or before,”' which was
associated with different immunization policies at different peri-
ods. Most migrants (64.8%) had been vaccinated and HepB vac-
cine was been vaccinated most (59.08%), far below the 85%
vaccination rate requirement of the target population immuniza-
tion program. Migrants been vaccinated with other vaccines were
less than the HepB vaccination, and the HF vaccine was been
vaccinated least (4.08%).

Demographic characteristics would influence the vaccina-
tion rate of migrants. In general, there was almost no difference
between male (64.81%) and female (64.78%) vaccination rates.
The vaccination rate would decrease with age (from 69.47% to
51.85%). The vaccination rate of migrants who were not single
(61.69%) was lower than that of single (75.83%) or divorced/
widowed (64.66%) people. The vaccination rate of migrants
from urban region (68.04%) was slightly higher than others
(59.07%). The higher level of education, the higher possibility
of vaccination. At the same time, health status and vaccination
rates were also positively correlated.

The strong association between vaccination rates and age,
marital status, region, education, health status were consistent
with previous research.'>'*'> From the perspective of age, the
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negative correlation between age and vaccination was likely to
be related to policies. According to the time when this survey
took place, people under 30 were born after 1987. At this time,
the planned immunization program had been carried out for
nearly 10 years and had achieved certain results. And since
China launched the national basic public health service project
in 2009, vaccination had become an important part of the
project, and it had received more support and guidance. The
project establishes health files for residents, which could detect
the health status of the entire population in time, and the
management of migrants was becoming more standardized.
At the same time, with the continuous development of China,
people’s awareness of disease prevention had improved, and
people were becoming more aware of the importance of vacci-
nation. Those over the age of 50, were born before 1967, which
was the early stage of planned immunization, and the vaccina-
tion work had not been standardized and perfected yet.

In terms of household registration, the vaccination rate of
migrants from urban regions was generally higher than that
from rural region. There was a certain relationship between the
management of health service personnel and better medical and
health conditions in urban areas. From the perspective of educa-
tion level, the higher the educated group’s vaccination rate was
higher, which was closely related to the important part of health
education in school education. The more educated migrants had
the higher the level of understanding of vaccines which had
beneficial effects on human health, and thus made better decisions
on vaccination. However, there was also the possibility that the
parents of the more educated group had relatively higher educa-
tion and economic levels, so they would be vaccinated during their
childhood. Because this survey didn’t contain parents’ education
level, economic status and other variables, it could not control the
influence of parents’ factors. From the perspective of health level,
the vaccination situation of healthy migrants was better than that
of people who were almost healthy or unhealthy but able to take
care of themselves. However, because vaccination might also have
an impact on health, the causal relationship could not be evaluated
by the model of this article.

It was gratifying that the General Office of the National
Health and Family Planning Commission issued the
“Equalization of Basic Public Health and Family Planning
Services for Migrants” in 2017, requiring that the vaccination
rate of the migrants be included in the basic public health and
family planning services for the migrant’s equalization work
evaluation index system. In the future, more attention should
be given to the vaccination of migrants and the government is
supposed to give this group more policy support through basic
public health services, information technology, etc.

Our study has certain limitations. Firstly, because this data
was second handed, much basic information could only be
obtained based on the questions in the original survey. There
were several factors related to the vaccination rates (such as occu-
pation, household income, knowledge about vaccines and the
willingness of others to vaccinate) which were not available just
from this survey. Secondly, because the study was conducted out in
2017, the data might not represent the current practice patterns.
For example, during the five years, the population had changed
and some policies about migrants also altered, which would influ-
ence the vaccination situation. Thirdly, there might be a reverse

causal relationship between the factors involved in this article and
the vaccination rates. For example, the vaccination situation may
affect the health of the migrants, yet we did not analyze this during
the research process.

5. Conclusion

We studied the vaccination situation of the migrants and related
influencing factors, including gender, age, marital status, region,
education and health status. Because of the universality and enfor-
cement of vaccination, more attention should be given to the
vaccination situation of the migrants. We think that in the process
of formulating policies, the government should give more con-
sideration and more policy support to the special circumstances of
the migrants. At the same time, the publicity and education of
vaccination should be strengthened to enhance the vaccination
awareness of the migrants.
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