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Editorial on the Research Topic

Addressing the sustainable development goals “leave no one behind”
promise: migration and health

Introduction

Migration (including internal and international) and health are increasingly recognized
as a global public health priority, given that in many countries, equitable access to health
services is considered a goal only concerning citizens or local residents. A clear call to
the United Nations’ Sustainable Development Goals (SDGs) is to “leave no one behind,”
regardless of legal status, to achieve Universal Health Coverage (UHC) for all (1). The
negative impact of absent or limited action on migration works not only on those who
migrate, but also on sending, receiving, and “left-behind” communities. The present
Research Topic is a response to the call from the SDGs with an especially focus on the health
issues of migrants.

The current issue

The urban-rural dual division system has been a long-standing social issue and has
been widely criticized in China (2). Xue and Li explored the impact of the integration
of urban and rural medical insurance on migrant workers overwork, based on panel
data from 2016 and 2018. Xue and Li found that the integration of urban and rural
medical insurance can significantly alleviate the excessive labor of migrant workers, and this
alleviation especially affects work for migrant workers belonging to the older generation,
from the central and western regions, working in the secondary industry and having a
high level of education. They further explored the possible underlying mechanism and
indicated that the integration of urban and rural medical insurance will improve the social
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identity and health level of migrant workers, and then reduce the
probability of migrant workers’ overwork. Continuity is a crucial
part of the health care of the internal migrant population under
the aforementioned condition of dual urban-rural division (3).
Zhang, Wu, et al. explored the potential mechanism of how people-
centered integrated care (PCIC) in medical alliances promotes
the continuity for migrants, from dimensions of continuity,
accessibility, and comprehensiveness, and also explored the
moderated mediating role of respect. Zhang, Wu, et al. found that
coordination had a direct effect on continuity and had a mediating
effect on continuity via comprehensiveness and accessibility. They
also showed that respect has a positive moderating effect on the
relationship between coordination and comprehensiveness.

The number of migrant older adults following children
(MEFCs) has gradually increased along with the aging and
urbanization of the population in recent decades in China. In this
context, Di et al. investigated the mediating effect of family support
on the relationship between acculturation and loneliness among
MEFCs. Based on 656 MEFC, Di et al. found that acculturation
of MEFC had a direct negative association with loneliness and
a direct positive association with family support, while family
support exerted a direct negative effect on loneliness. They further
quantified that the mediating effect of family support accounted for
14.0% of the total association between acculturation and loneliness.
Bao et al. qualitatively explored the factors affecting MEFC urban
assimilation in China and presented the corresponding strategies
to promote urban assimilation. Bao et al. concluded that the
urban life of migrant older adults is mostly community-based and
the fundamental institutional barrier is a significant factor that
influences the ability of these migrant older adults to live a stable
urban life. They emphasized that it is especially important for
MEEFC to reconstruct close neighborhood relationships and regain
the humanity affection of the traditional acquaintance society,
and suggested that the Chinese government needs to promote a
nationwide unified pension and health insurance system, so that
migrant older adults can enjoy the same benefits as local older adult
residents in the “inflow” area.

Three articles focus on medical insurance or service. Yao et al.
explored the pattern of health insurance use of 15,302 internal
migrants in mainland China. They found that ~71% of internal
migrants were enroled in a social health insurance programme
outside of their residential location and of those hospitalized,
~73% were admitted to a hospital at their migration destination.
They further indicated that internal migrants who had a local
insurance fund aligned with residency [adjusted odds ratio (AOR)
= 2.642, 95% CI = 2.108-3.310, p < 0.001] and were enroled in
employment-based insurance (AOR = 1.761, 95% CI = 1.348-
2.301, p < 0.001) were more likely to use insurance funds for
hospital care and paid less out-of-pocket (8 = —0.183 for local
funds, p=0.017; B = —0.171 for employment-based insurance, p =
0.005) than others. Meng et al. explored the association of medical
services with population migration. They found that migrants with
rural household registration or migrants not covered by the New
Rural Cooperative Medical System were more prone to return to
their hometowns for medical service reasons. They also showed
that middle-aged and older people who migrated across provinces
have the highest tendency to return to their hometowns due to
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medical services, and young people who migrated across and within
provinces had the lowest propensity to return to their hometowns.
Following the passage of the Affordable Care Act (ACA) and the
subsequent 2012 Supreme Court decision, some states in the U.S.
elected to offer Medicaid coverage to adults with incomes up to
138% of the Federal Poverty Level while others did not (4). Guo and
Zou investigated whether post-ACA Medicaid coverage differences
play a role in insurance coverage and interstate migration flow
of low-educated non-citizens. They found that the 2014 Medicaid
expansion was associated with statistically significant increases in
insurance coverage rates among low-educated non-citizens, but
there is little evidence supporting an increase in the in-migration
rate or a decrease in out-migration rate in expansion states relative
to that of non-expansion states.

Three papers put a special focus on minorities. Liu et al.
established several prediction models to assess the risk of HIV
infection among internal migrant men who have sex with men
(IMMSM). Zhang, Chen, et al. assessed associations of migration
with quality of life (QoL) among adults with rare diseases.
Zhang, Chen, et al. found that among rural adults with rare
diseases, migration had a positive direct effect on physical and
environmental QoL, a positive indirect effect on physical and social
QoL through increased individual income, and a negative indirect
effect on environmental QoL via reduced tangible support. On
the contrary, neither direct nor indirect associations of migration
with quality of life were significant among the urban participants
group. Asim et al. explored the maternity care experience of 120
Pakistani ethnic minorities, who had given birth in Hong Kong
(HK). Asim et al. found that Pakistani women born in Hong Kong
expressed relatively less satisfaction with care, especially during
pregnancy and labor and delivery, compared to Pakistani women;
women with fluent or conversational English-speaking ability also
felt comparatively less satisfied particularly with intrapartum and
postnatal care in hospital; and the level of education had a negative
association with satisfaction with care during pregnancy.

Other topics include alcohol consumption and depression.
Kurshed et al. investigated the alcohol consumption behaviors of
the general and Roma populations of Hungary. They found that
Roma people experienced more alcohol-related harm than non-
Roma and that gender and marital status differences act more
intensely among Roma than non-Roma when considering alcohol-
related harm. Xiong and Hu investigated the mediating role of self-
esteem and the moderating role of belief in a just world between
relative deprivation and depressive symptoms among 1076 rural-
to-urban migrant children. Xiong and Hu identified a significant
positive association between relative deprivation and depressive
symptoms, and self-esteem partially mediates this association. They
also found that belief in a just world moderated the association
between relative deprivation and self-esteem.

Finally, there is an article on an interesting topic. Based on
129,803 observations from China, Zheng et al. investigated the
association between migration distance and happiness, examined
the heterogeneity of this association between urban and rural areas,
and explored the transmission mechanism of migration distance
on happiness by mediating the role of social integration. The
researchers found that the distance from internal migration in
China has a significant negative association with happiness, and this
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association is stronger among urban migrants. Social integration
was also shown to be the potential mechanism through which
migration distance works in happiness.

Conclusions

Timely, reliable, and impactful evidence on migration and
health will help guide policymakers in devising evidence-based
policies and action plans to tackle migration aspects of the SDGs.
This Research Topic highlights recent literature on the institutional
barrier (urban-rural dual division system), migrant older adults
following children, medical insurance or service of migrants and
migrant minorities, and the health risk behaviors and well-being
accompanied by migration.
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Background: Happiness is a complex concept involving many subjects such as society,
psychology, and ethics. How will migration distance affect migrants’ happiness under the
new trend of migration in China? The goal of this paper is to analyze the influence and
transmission mechanism of migration distance on happiness of migrant individuals, and
the heterogeneity of this effect on urban and rural migrants.

Methods: Employing data of 129,803 observations from the 2012 China Migrants
Dynamic Survey, we first estimate the effects of migration distance on happiness by
the ordinal logistic regression and propensity score matching (PSM) method. Second,
we examine the heterogeneity of effect by splitting the sample into the urban and
rural migrants. Finally, we analyze the transmission mechanism of migration distance
on happiness by mediating effect model.

Results: The migration distance of internal migrants in China has a significant negative
impact on happiness. Urban migrant individuals show a stronger response to migration
distance compared to rural counterparts. Social integration is proved as the potential
mechanism through which the effect of migration distance on happiness.

Conclusion: The results emphasize happiness of internal migrant and other mental
health problems. Moreover, particular attention should be paid to social integration on
happiness, such as strengthening the cultural exchange in different areas, narrowing
the income gap between urban and rural areas, promoting rational migrant decision of
individual, and enhancing the happiness of them.

Keywords: migration distance, happiness, social integration, mental health, Chinese internal migrants

INTRODUCTION

Happiness is a complex concept involving many subjects, such as society, psychology, and ethics.
For example, happiness is defined as positive and pleasurable emotions that come from heart (1);
happiness is described as a beautiful experience of reaching a higher level of life by exerting one’s
potential (2); or emphasizing an individual’s rational cognition of happiness, and judging happiness
from the comparison between the preset happiness standard and the real life situation (3). In
recent years, the pursuit of happiness in society has continued to heat up. Happiness is not only
a comprehensive reflection of individual mental and physical health but also a universal goal and
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Does Migration Distance Affect Happiness

expectation in human life all over the world. To this end, the
66th United Nations General Assembly proclaimed March 20 as
the International Day of Happiness in 2012. The resolution is of
practical importance to the well-being of all people.

With the rapid development of economy and society of
China, internal migration of individuals presents a proximity
trend. According to the data of Chinas seventh population
census, the migrant population of China was 375,816,800 in
2020, accounting for 26.63% of the total population, among
which the intra-province migrant population was 250,979,600,
and the inter-provincial migrant population was 124.84 million,
increasing respectively by 84.5 and 45.3% compared with 2010
(4). About two-third of the migrant population belongs to the
intra-province migrant population.

Suppose high welfare is the ultimate goal of all human efforts
(5). The purpose of migrant individual is to pursue higher
happiness. In that case, it seems easy to explain why more
and more Chinese migrants choose to move at short distances.
Short-distance migration reflects the preference of destination
of the migrants, as well as the spiritual belonging and social
welfare that the destination can provide to the migrants (6).
Fundamentally, it is likely that people choose to migrate in
proximity out of comparison and acquisition of happiness.
Therefore, one problem arises naturally, which is does migration
distance affect happiness?

In addition to the length of geographic distance, migration
distance represents the psychological distance between
the individuals and their relatives in the hometown. This
psychological distance includes language differences, climate
differences, dietary customs, living habits, cultural education,
etc. These are regional cultures with local characteristics formed
over a long historical period (7). Regional cultures are mainly
distributed across China in the form of provincial administrative
regions (8). In the same province, people are influenced by
physical geography and cultural environment. They share
similarities in character, behavior, habit, thinking, and even
personality. These factors significantly pull the psychological
distance between people. The provincial-level proximity in
China is conducive to people’s rational adjustment to social
environment or life pressure, forming good mental health, and
thus maintaining a high sense of happiness (9-11).

On the one hand, under the influence of Confucian culture,
Chinese society paid more attention to clan and family
relationships. In the traditional concept of elderly support,
“While parents are still living, it is better for child not to stay
far away from home” and “Raise children to care for you when
you get old.” “Serving on the side” and other support modes are
regarded as the criteria for filial piety to parents, which restricts
the range of migration to a certain extent, leading people to
choose short-distance migration.

On the other hand, in long-distance migration, the difference
in cultural environment is an inevitable problem for the
migrant population. Previous studies have found that the farther
the dialect distance is, the weaker the migrant population’s
sense of identity and trust in the city, and the weaker
their willingness to settle down and happiness (12, 13).

Moreover, the sense of happiness reflects personal, economic,
and spiritual levels, and the migrant population needs to make
corresponding cognitive and emotional evaluations when the
living environment changes and forms a subjective psychological
response (14). The long-distance migration process lacks the
support and care of relatives and friends, which can easily lead to
the disintegration of the family and the loss of traditional values,
reduce the individual’s psychological sense of belonging and
social integration willingness to the destination, and happiness
naturally declines (15, 16). Based on the above analysis, we
propose Hypothesis 1.

Hypothesis 1. Migration distance has a significant negative
effect on happiness.

China’s population distribution presents a clear urban-rural dual
structure. Due to Chinas preference for urban policies and
resources, there are considerable differences in social welfare
and public security between urban and rural population based
on the household registration system. The income level of
urban residents has long been at an advantage compared to
the rural ones. According to the “happiness paradox” proposed
by Easterlin (17), income and happiness have no apparent
positive correlation. Some existing empirical studies showed
that individuals with high-income levels were more likely to
face disappointment in income expectations and the decline in
happiness caused by the disappointment of expectations (18-22).
Hence, Hypothesis 2 arises.

Hypothesis 2. Urban individuals show a stronger response to
migration distance compared to rural counterparts.

For some long-distance migrants, the unhappiness brought
by the difficulty of integrating into the place of migration
may be more prominent (23). Due to the persistent forms
of discrimination that migrants experience, which leads to
the marginalization and exclusion of migrant individuals, they
continue to fall victims of being left behind. For example, in
allocating public resources such as medical education and other
public resources, the local residents and the foreign residents
are treated differently. Zheng (24) found that migrating to a
new region creates a sense of alienation and stress, which puts
the migrating individuals at an extremely high risk of mental
illnesses such as depressive symptoms. Happiness is a complete
manifestation of mental health. If migrants have a good mental
health state, such as optimism and positivity, they will remain
happy. In contrast, if mental health problems such as worry and
distress increase, it will undoubtedly reduce the experience of
happiness (25). Hence, Hypothesis 3 is proposed.

Hypothesis 3. Migration distance can harm happiness through
their effects on social integration.

The novelty of this paper is four-fold. First, to the best
of our knowledge, this is the first paper to investigate the
impact of migration distance on happiness for the case of a
developing country: China. Previous studies focused on the
impact of education and income on happiness (24, 26). Our
research investigates the general impact of migration distance
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as an external shock on happiness. Second, we address the
impact by propensity score matching (PSM) method, which is
important to identify the casual effect of migration distance
on happiness. Third, compared with empirical research in the
existing literature, we examine the heterogeneity of effects by
splitting the sample into urban and rural areas. These results
help us understand why urban individuals showing a stronger
response to migration distance than rural counterparts. Finally,
this paper reveals that migration distance could affect happiness
through the influence of social integration. The causal effect of
migration distance on happiness is verified.

In this paper, we examine the effect of migration distance
on happiness. Employing 129,803 research individuals in the
2012 China Migrants Dynamic Survey, we test Hypotheses
1-3, respectively and found that migration distance has a
significant negative impact on happiness. This negative impact
is remarkably different between urban and rural migrant
individuals. In addition, social integration is proved to be the
potential mechanism through which the effect of migration
distance on happiness.

DATA AND VARIABLES

Data

The data used in this paper are mainly from the 2012 China
Migrants Dynamic Survey (CMDS), which was organized and
implemented by the Migrant Population Service Center of the
National Health Commission of China (formerly the National
Population and Family Planning Commission). This data is the
only national survey data on happiness released by government
departments. Compared with other survey data in China, it is
highly credible and authoritative. The data is based on the 2011
annual report data of all the migrant individuals of 31 provinces
as the basic sampling frame and adopts the stratified, multi-
stage, and scale-proportional PPS method for sampling. The
survey respondents lived in the immigration area for more than
1 month and were 15-59 years old migrant individuals with no
household registration in the district (county, city). The total
sample size of the national survey is 159,000 people. The survey
content involves information such as the migration direction,
social integration, and happiness of the migrant individuals.
According to the research purpose of the article, we eliminate
outliers and invalid values in the sample and finally obtain
129,803 observations.

Variable Definitions

The dependent variable is happiness. As a subjective feeling of
an individual, happiness is objectively immeasurable. For this
problem, discrete numerical variables can well show individual
wishes and be compared and analyzed (27). In the questionnaire:
“Compared with your hometown (where you migration from),
do you feel happy now?” The respondents’ options include
very happy, happy, so-so, unhappy, and very unhappy, and the
corresponding values are as follows: 5, 4, 3, 2, and 1, with higher
numbers indicating greater happiness. The number of people
who answered very happy, happy, so-so, unhappy, and very

unhappy in the sample was respectively 18,535 (14.28%), 61,637
(47.49%), 47,460 (36.56%), 1,930 (1.49%), 241 (0.19%).

The independent variable is migration distance. The
migration distance refers to the range of individual’s movement,
which is the main factor for the migrant individuals to make
migrant decisions (28). The information on the migration
distance in the questionnaire is in the individual basic situation
module, and the latest migration range is judged based on the
household registration and current residence of the migrant
individual. Dummy variables capture migration distance. If the
migrant individual chooses Inter-provincial migration, it is 1;
otherwise, it is 0. In the sample data, the number of people
who chose intra-provincial and inter-provincial migration were
55,176 and 74,627, and the corresponding proportions were
about 42.51 and 57.49%, respectively.

The mediating variable is the willingness to integrate into
the destination. Intention to integration has been identified as
a potential mediator between migration distance and happiness.
Immigrants need to face spiritual costs such as being far away
from home, family, relatives, and friends. Research suggests
that the lower the spiritual cost, the higher the probability of
migration. These unmeasured costs affect the decision-making
of the labor force at a deeper level. More importantly, the
social integration process of the migrant individuals in the
area is also a psychological process of adapting to the new
environment, overcoming conceptual differences, and narrowing
social exclusion, which directly affects a person’s sense of
belonging and mental health. Mentally healthy individuals are
more able to feel the existence and strength of happiness. In
order to objectively measure the degree of social integration
of the migrant individuals, we use the question, “I think
the locals are willing to accept me as one of them,” in the
questionnaire to represent the degree of social integration of the
migrant individuals. The corresponding answers options include
completely disagree, disagree, basically agree, and fully agree. We
divide it into two categories: agree and disagree.

Control variables are mainly reflected in individual
heterogeneity. In China, where diplomas are the criteria for
talent selection, for this reason, happiness is closely related
to education. Education changes the cognitive abilities of
individuals, and people with higher education are happier
(29). We divide educational attainment into lower and higher
education. Employment status and age may have an impact on
the level of individual happiness and have 15 to 20% explanatory
power for individual differences in happiness (30). Employment
status refers to employees, employers, and self-employed
workers. An increase in personal relative income significantly
impacts happiness (31-34). Research has found that migrants
can derive happiness from increased economic income and seem
happier than those who stay in their country of origin (35, 36).
We choose the logarithm of monthly income to represent the
income level of the migrant individuals in the questionnaire,
“how much was your income last month (or last employment).”
In addition, Gender differences between men and women may
also impact happiness (37). Research suggests that the more
children need to raise, the more passion and energy need to live,
and the less happiness.
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TABLE 1 | Descriptive statistics of the key variables.

Variables Definitions Mean SD Min Max
Happiness 1 = very unhappy, 2 = unhappy, 3 = s0-s0, 4 = happy, 5 = very happy 3.742 0.720 1 5
Migration distance 0 = Intra-province, 1 = Inter-province 0.575 0.494 0 1
Gender 1 =female, 0 = male 0.408 0.492 0 1
Age Respondent’s age 34.019 8.914 18 59
Household register 0 =rural, 1 = urban 0.159 0.365 0 1
Income Individual’s income (in log) 7.856 0.574 4.605 11.493
Education level 0 =low, 2 = high 0.315 0.464 0 1
Employment status 0 = employees,1 = employers,2 = self-employed 0.721 0.904 0 2
Number of children Number of children owned by the respondent 1.379 0.715 0 7
Migration time The length of the last visit to this city/district/county 4.423 4.637 0 51
Social integration 0 = Disagree, 1 = Agree 0.929 0.256 0 1

Descriptive Statistics

Table1 describes the overall sample and generalized
characteristics. It shows that the average happiness score of
migrant individuals of China is 3.742, indicating that the
happiness of them is generally high. From the age distribution
of the migrant individuals, the average age is 34.019, indicating
that the migrant individuals are primarily young people. The
average time of the migrants is 4.423 years, indicating that most
migrant individuals focus on medium and long-term migration
rather than short-term migration. The above conclusions are
only preliminary judgments and have not been obtained through
rigorous hypothesis testing. However, these results reveal
some interesting differences in the happiness characteristics of
heterogeneous and mobile individuals.

MODELS AND METHODS

First, we use ordinal logistic regression to empirically analyze
migration distance’s effect on happiness. Ordinal logistic
regression is a standard method for dealing with ordinal
categorical dependent variables, and it is widely used in
questionnaire research. According to the level of happiness
questionnaire, the dependent variables are set to 1, 2, 3, 4, and
5, representing very unhappy, unhappy, so-so, happy, and very
happy. The corresponding probabilities are defined as 71, 72,
73,4 and 5. We construct the cumulative logistic regression
model as follows:

gt

logit1 - = —o1+ fa+ ...+ Bpxp (1)
—
S s o 5]
logit————— = —a; 4+ Bix1+ ...+ Brxp, (2
gl—(ﬂ1+7‘[2) 1+ Bix Bpxp (2)
. T+ 7T+ 73
logit——————— = —o1 + Bi1x1 + ...+ Bpx 3
’4 1 — (71 + 70 + 73) 1+ Bix Bpxp (3)
mt+m+n+
logit ! 2 3 4 = —ar1+Bix1+...+ Bpxp (4)

1— (m + 7y + 73 + 7m14)

In contrast to binary logistic regression analysis, 1,71 + 72,71 +
7y + w3,m + mp + 13 + 74 refer to the cumulative probability
of orderly value levels of response variables. We assume that the

coeflicients of the respective variables remain constant, and the
constant terms are variable.

Second, we use the propensity score matching (PSM)
technique to address endogeneity problems. The migrants sample
used in this case may have a problem of selection bias.
Shamsuddin (28) accepts that happiness affect the individual’s
migration distance and expected staying time; people who live
happily are often happy in the place they migrated. The core
idea of PSM is to find the control group individuals (intra-
provincial migrant individuals) with similar characteristics to the
treatment group (inter-provincial migrant individuals) according
to the propensity score. Using the observed results of the intra-
provincial migrant individuals to estimate potential outcomes
unobserved by the inter-provincial migrant individuals, the
causal effect of migration distance on happiness was identified
by comparing the observed and estimated results of the inter-
provincial migrant individuals (38, 39). An essential assumption
of PSM is that the experiment is completely randomized, and
the randomized assignment of interventions does not introduce
confounding bias.

Average treatment effect of the treated (ATT) refers to the
average causal effect of treated (D; = 1) on individuals in the
treatment group, and its formula is:

tarr = E[Y1; — Yoi|D; = 1] (5)
Third, we drive a mediation effect test based on the mediating
effect model (40, 41), analyze the conduction path of the influence
of migration distance on happiness, and use social integration
variables to analyze the mediation effect. The analysis framework
is shown in Figure 1.

RESULTS

Baseline Regression Results

First of all, we use ordinal logistic regression to analyze the
causal relationship between migration distance and happiness in
Table 2. Column 1 controls the relevant influencing factors such
as gender, age, income, education, and migration duration of the
migrant individuals. The estimation results show that without
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FIGURE 1 | Framework of mediation effect analysis.

TABLE 2 | The effect of migration distance on happiness.

Variables Happiness Margin effects
Very unhappy Unhappy So-so Happy Very happy
Range —0.367*** 0.001*** 0.005"** 0.077*** —0.036"** —0.047***
(—29.80) (11.50) (23.30) (30.16) (—29.24) (—29.46)
Gender 0.113"* —0.000*** —0.001*** —0.024*** 0.011** 0.014***
(8.99) (=7.28) (—8.73) (—8.99) (8.96) (8.97)
Age 0.004*** —0.000*** —0.000*** —0.001*** 0.000"** 0.001***
(4.89) (—4.56) (—4.85) (—4.90) (4.89) (4.89)
Household register 0.083"** —0.000*** —0.001*** —0.018"** 0.008"** 0.011***
(4.54) (—4.26) (—4.50) (—4.54) (4.53) (4.53)
Education 0.070"* —0.000*** —0.001*** —0.015"** 0.007*** 0.009***
(4.59) (—4.31) (—4.56) (—4.60) (4.59) (4.59)
Income 0.157*** —0.000"** —0.002*** —0.033*** 0.015"* 0.020"**
(14.48) (—9.45) (—13.50) (—14.52) (14.40) (14.45)
Employers 0.187*** —0.000*** —0.002*** —0.039"** 0.017*** 0.024***
(9.62) (—7.89) (—9.82) (—9.76) (10.48) 9.27)
Self-employed workers 0.102*** —0.000*** —0.001*** —0.021*** 0.010"** 0.013***
(7.65) (—6.57) (~7.57) (—7.66) (7.70) (7.61)
Children —0.029*** 0.000"** 0.000"** 0.006"** —0.003*** —0.004***
(—3.08) (2.99) (3.07) (3.08) (—3.08) (—3.08)
Time 0.036"** —0.000*** —0.000*** —0.008*** 0.004*** 0.005***
(28.03) (—11.39) (—22.44) (—28.29) (27.41) (27.81)
/cut 1 —0.346"*
(=3.71)
/cut 2 1.295"*
(13.86)
/cut 3 1.395"**
(14.93)
/cut 4 1.407**
(15.06)
Observations 101,409 101,409 101,409 101,409 101,409 101,409

t statistics in parentheses, ***p < 0.01.
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considering other influencing factors, the migration distance has
a significant negative impact on happiness, which is —0.367.

To better understand the relationship between migration
distance and happiness, we calculated the mean marginal effect
of each explanatory variable to reveal that the unit change of the
explanatory variable affects the probability of happiness taking
each value. The estimation results in columns 2 to 6 show that
when all explanatory variables are at the mean value. Compared
with the intra-province migrant individuals, the probability of
feeling very unhappy, unhappy, so-so, happy, and very happy will
change by 0.001, 0.005, 0.077, —0.036 and —0.047 respectively
at the significant level of 1% for the inter-province migrant
individuals outside the province when the migration distance
increases by one level. The probability of individuals feeling
very happy is 0.011 lower than the probability of happiness.
The results show that the farther the migrant individuals
move, the lower the probability of happiness. That reflects that
migration distance has a negative impact on happiness. Long-
distance migration is not conducive to the happiness of the
migrant individuals. On the contrary, short-distance migration
is conducive to people’s pursuit of happiness.

In addition, from other explanatory variables, the probability
of an individual feeling very happy is 0.002 higher than the
probability of happiness for each additional level of higher
education compared with low education. When the individual’s
income is higher, the probability of obtaining happiness is higher.
The happiness level of women is significantly higher than that
of men. The happiness level of the non-agricultural migrants
is significantly higher than that of agriculture. The probability,

that an individual feels very happy, decreases by 0.004 with a
new baby.

Endogeneity

In order to solve the estimation error of estimation results
that may be caused by labor characteristics and selection
bias, we consider the use of PSM to identify the causal
relationship between migration distance and happiness. In this
case, happiness is taken as the outcome variable, intra-provincial
migrants are taken as the control group, and inter-provincial
migrants are taken as the treatment group.

The condition for PSM requires that the covariates of
the treatment and control groups are similar, meaning that
the treatment and control groups have similar constructive
characteristics. If the deviation of the covariates between the
two groups is too large, the PSM cannot be directly used
for estimation. Therefore, we need to test the balance of
the covariates first (Figure2). After matching, the t-test of
covariates such as gender, number of children, and time in
the treatment group and the control group rejected the null
hypothesis of no systematic difference between the treatment
group and the control group, indicating that some covariates
were poorly balanced. Considering that the standardized
mean difference of all covariates decreased significantly, the
standardized deviation of most variables is < 5%, which meets
the requirement of a 10% balance, indicating the characteristics
of the treatment group and the control group is very similar.
The balance of the covariates could meet the requirements of
randomized experiments.
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Another essential condition for implementing matching is to
meet the common support assumption: the propensity score,
pe(0, 1). Therefore, when PSM is completed, we draw a histogram
of the propensity score distribution of the treatment group
and the control group to judge whether the results of the two
groups meet the requirements of common support (Figure 3).
The differences in the distribution of individual propensity scores
between the control group and the treatment group are observed.
The result shows that distributions of the two groups are similar,
indicating that the covariates pass the balance test.

This paper presents different types of matching estimators
to accurately identify the causal relationship between migration
distance and happiness, including nearest neighbor matching (k
= 1, k = 4), kernel matching, local linear regression matching,
and mahalanobis matching. It is worth noting that the K-
nearest neighbor matching method involves the selection of k,
which is to determine the number of individuals most similar
to the matching object, and nearest neighbor matching (k =
4) can obtain minimal mean square error (42). Table 3 shows
the estimated results of different matching strategies. ATT is
significantly negative, indicating that the migration distance is
negatively related to happiness.

Combined with the characteristics of the data in this paper,
we use the pseudo treatment method to test for independence.

TABLE 3 | PSM analysis of the effects of migration distance on happiness.

ATT Nearest Nearest Kernel Local Mahalanobis
Neighbor  Neighbor matching linear matching
Matching  Matching regression
k=1) (k =4) matching
Difference  —0.131**  —-0.136"* —-0.137"* —0.143"** —0.135"*
S.E. 0.006 0.005 0.005 0.006 0.005
T-stat —21.47 —26.08 —29.47 —23.31 —25.95
0 < 0.01.

The basic idea is to use the variables of the control group as
pseudo-results to test and control covariates such as age, gender,
education, and employment status of the migrants, and then use
the pseudo-results to estimate whether the causal effect is zero.
In particular, the original control group (intra-province migrant
individuals) is randomly divided into two groups: one group
is selected as the treatment group and the other group as the
control group.

According to the nearest-neighbor matching (k = 4) results
in Table 4, the estimated T-test result of ATT was 0.43, which
failed the 1% significance test, indicating that there was no
significant difference in the happiness of the migrant individuals
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TABLE 4 | Conditional independence assumptions test results for pseudo
treatment.

Nearest neighbor matching Difference S.E. T-stat
k=1 —0.002 0.009 -0.2
k=4 0.003 0.008 0.43

For data with large samples and normal distribution, when 1.65<|t|<1.96, p <0. 10; when
1.96<[t|<2.58, p < 0.05; when |t|>2.58, p < 0.01.

TABLE 5 | Heterogeneous effects of migration distance by household register.

Variables Rural Urban
Coef OR Coef OR
Range —0.357** 0.699*** —0.425*** 0.653***
(0.013) (0.009) (0.032) (0.021)
Control variables Yes Yes
LR chi? 1932.62 293.58
Prob > chi? 0.0000 0.0000
Pseudo R? 0.0105 0.0088
Observations 86,122 15,287

Standard errors in parentheses, ***p < 0.01.

in the “treatment group” and the “control group” of the pseudo-
intervention. The pseudo treatment test can not completely
confirm that the independence assumption is valid, but at least
it does not show that the independence assumption is invalid,
which indicates that the estimation result of nearest neighbor
matching has certain credibility. The results verify Hypothesis 1.

Analysis of Urban and Rural Heterogeneity
To better understand the causal effect of migration distance
on happiness, we divide the sample according to the migrant
individual’s household registration characteristics and gender
characteristics and then estimate the impact of heterogeneity.
Table 5 shows the heterogeneous effects of migration distance
on happiness for rural and urban migrant individuals. The key
variable coeflicients of the equation all pass the 1% significance
test. Whether it is a rural or urban migrant individual, the impact
of migration distance on happiness is always negative. However,
the adverse effect of migration distance on the happiness of
the urban migrant individuals is more robust than that of the
rural ones, about 19.05% higher. Usually, the Chinese economy
presents a clear urban-rural dual structure. The rural resident
in China is poorer than the urban resident, which means that
the pursuit of happiness is easier for the poor rural migrant
individuals. These results in Table 5 verify Hypothesis 2.

Analysis of Mediating Effect

The results of the mediating mechanism analysis of the impact
of migration distance on happiness are shown in Table 6. The
estimation results in column 2 indicate that the migration
distance has a negative effect on social integration. Compared
with intra-provincial migration, the effect of inter-provincial
migration on social integration is —0.619, and both are significant

TABLE 6 | Mediating effect of social integration.

Variable Happiness Social integration Happiness
Order logit Logit Order logit
Range —0.367** —0.619*** —0.334***
(0.012) (0.028) (0.012)
Social integration 1.088***
(0.025)
Control variables Yes Yes Yes
Constant 2,677
(0.199)
N 101,409 101,409 101,409

Standard errors in parentheses, ***p < 0.01.

at the 1% level. The social integration variable in column 3 is
significant at the 1% level, with an estimated coefficient of 1.088,
meaning that social integration has a significant positive effect
on happiness.

From the above estimation results, it can be concluded
that social integration plays a vital role in negative inhibition
in the impact of migration distance on happiness. It means
that the longer the migration distance, the weaker its social
integration, resulting in a decline in the level of happiness. From
the perspective of social integration, the migrant individuals
who choose a close-range migration is more conducive to
adapting to the new environment, overcoming differences in
ideas, narrowing social exclusion, promoting healthy mental
development, and continuously improving happiness. The results
in Table 6 verify Hypothesis 3.

DISCUSSION

Happiness is the most direct reflection of the migrant individual’s
pursuit of welfare. Under the proximity trend of the migration
distance in China, there is a complex causal relationship between
migration distance and happiness.

This paper investigates the effect of migration distance on
happiness by using the 2012 China Migrant Dynamic Survey.
One of the most important findings to emerge from this paper is
that the migration distance has a negative impact on happiness.
PSM conducts further analysis on the endogeneity problem
of migration distance on happiness. ATT based on k-nearest
neighbor matching, kernel matching, local linear regression
matching, and mahalanobis matching are all significantly
negative, indicating that migration distance has a negative causal
relationship with happiness. From the perspective of happiness,
this paper explains the law of migration proposed by Ravenstein
(43), which holds that the total number of migrants decreases
with the extension of migration distance.

Heterogeneity analysis is conducted from the perspective of
urban and rural migrant individuals. Our study discovers that
urban individuals show a stronger migration distance response
than rural counterparts. China’s economy presents a prominent
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urban-rural dual structure, and the poor rural migrants’ pursuit
of happiness is easier to achieve.

In addition, our study also finds that social integration has a
significant positive effect on happiness, which is consistent with
previous findings on cultural integration on the happiness of the
migrants (44-46). Social integration is shown to be the potential
mechanism through which the effect of migration distance on
happiness. This finding provides a valuable addition to the
previous literature.

Our study comes with some limitations. Firstly, due to
data constraints, we used the data from the 2012 China
Migrants Dynamic Survey, which is a decade away from the
present and may not reflect the happiness of the current
migrant individuals. Secondly, the cross-sectional data used
in this paper cannot reflect the effect of migration distance
on happiness under temporal trends. Thirdly, this study only
selected relevant control variables for personal characteristics.
Existing studies have found that air pollution can not only affect
happiness, but also affect individuals’ migration decisions (47—
50). Regretfully, due to the limitations of the questionnaire, the
urban living environment, personal living conditions, and other
real situations cannot be considered, which may cause deviations
in the estimated results. Therefore, in future research, data and
sample selection issues should be addressed to analyze better
the causal effects of migration distance on happiness in a more
realistic manner.

CONCLUSION

In this study, we found that the migration distance of the
Chinese internal migrants has a significant negative impact on
happiness. From the perspective of urban-rural heterogeneity,
urban individuals show a stronger response to migration distance
compared to rural counterparts. Furthermore, we also find that
social integration is an essential mechanism by which migration
distance affects happiness.

Our findings highlight mental health issues such as the
happiness of the migrant individuals and provide some practical
implications in a targeted manner. First, it is necessary to respect
the law of the migration distance. The government and society
need to take appropriate measures to reduce discrimination in
household registration and discriminatory laws and policies, pay
attention to the equality of the mental health, education, pension,
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In recent years, the problem of migrant workers’ excessive labor has attracted much
attention. The implementation of the integration policy of urban and rural medical
insurance has broken the urban-rural dual division system. While improving migrant
workers’ health and sense of social integration, can they effectively alleviate their
overwork? Based on the panel data of China Labor Dynamics Survey (CLDS) in 2016
and 2018, this paper empirically analyzes the impact of the integration of urban and
rural medical insurance on migrant workers’ overwork by using the differential difference
model (DID).The research shows that the integration of urban and rural medical insurance
can significantly alleviate the excessive labor of migrant workers; Heterogeneity analysis
shows that, comparing with the new generation, the eastern region, the tertiary industry
and low education level migrant workers, it is more obviously that the integration of
urban and rural medical insurance alleviates the overwork of the older generation, the
central and the western regions, the secondary industry and high education level migrant
workers. Path analysis shows that the integration of urban and rural medical insurance
will improve the social identity and health level of migrant workers, and then reduce the
probability of migrant workers’ overwork.

Keywords: integration of urban and rural medical insurance, overwork, migrant workers, health rights, double
difference method

INTRODUCTION

The rapid development of industrialization and urbanization in China has attracted a large number
of surplus rural labors to transfer to cities and towns, forming a large number of migrant workers
and becoming the backbone of China’s urban labor market. According to the monitoring and survey
report on migrant workers in 2019 issued by the National Bureau of statistics, compared with
2018, the total number of migrant workers in China increased by 0.8% to 290.77 million in 2019.
However, due to the generally low level of educational human capital of migrant workers, they
often engage in low-level physical labor, resulting in low time rate of return of their labor unit. In
order to pursue higher income, they often pay the price of long-time excessive labor, which makes
excessive labor become a common phenomenon. According to the data of the National Bureau of
statistics, the average working hours of urban employees in China are 45.6 h, far exceeding the 44 h
stipulated by the state, of which 42.4% are migrant workers who work more than 48 h a week (1).
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Many studies have shown that long-term overwork will seriously
damage the physical and mental health of migrant workers, and
the incidence of cardiovascular and cerebrovascular diseases,
mental disorders and other diseases will increase significantly
with the increase of overwork time (2). Under this realistic
background, how to alleviate migrant workers’ excessive labor
and protect their health rights and interests in cities is not only
related to the realization of the goal of “Healthy China Strategy”,
but also an important policy tool to tap the potential of Chinese
labor force and improve social welfare.

The classical theory of labor economics points out that the
coverage of medical insurance has an important impact on
workers’ performance in the labor market (e.g., wage level,
working time and employment status). Although, China fully
implemented the new rural cooperative medical insurance
(NCMS) in 2003, which aims to provide basic medical security for
rural residents and improve their health status. However, affected
by the long-term differentiated management of Chinas urban
and rural social security system, China’s NCMS can not provide
timely medical security for migrant workers. Existing studies on
the effect of NCMS on rural residents have found that NCMS
with non-portability or discriminatory reimbursement policies
are institutional factors that significantly hinder rural labor
mobility (3). The NCMS require rural residents to participate in
insurance only in the registered residence, and migrant workers
can not be insured at any time with the change of the working
place of migrant workers. Meanwhile, compared with local
reimbursement, the reimbursement threshold of NCMS is higher
and the reimbursement ratio is lower (4). There is no doubt
that migrant workers engaged in non-agricultural employment
in cities cannot enjoy the same medical rights and interests as
urban residents even if they participate in the NCMS (5). In the
absence of medical security, migrant workers can only increase
their working hours in the form of preventive labor supply in
order to prevent the risk of health deterioration (6).

In order to further narrow the gap between urban and
rural areas and improve the treatment of medical services for
rural residents, the Chinese government issued the document
on integrating the basic medical insurance system for urban
and rural residents in 2016. The urban and rural residents
basic medical insurance (URRBMI) will integrate the new
rural cooperative medical insurance (NCMS) and urban
residents’ basic medical insurance (URBMI). From the
perspective of policy setting, the URRBMI has increased
the medical institutions that migrant workers can choose,
improved the convenience of medical treatment, and solved the
problem of migrant workers’ medical treatment in other places.
Secondly, the URRBMI insurance has significantly improved
the medical insurance treatment of migrant workers, and the
reimbursement proportion and reimbursement catalog have
increased significantly. For example, after the implementation
of the URRBMI in Beijing, the maximum reimbursement
proportion of migrant workers’ outpatient service has increased
by 5 percentage points, the maximum reimbursement proportion
of hospitalization has increased by 5-10 percentage points, and
the reimbursement proportion of serious illness insurance has
increased by 10 percentage points. Moreover, the types of drugs

that can be reimbursed have also been expanded from the current
2,510 to more than 3,000, which will greatly reduce the medical
burden of migrant workers (7). As an important factor affecting
migrant workers” overwork, how will the transformation from
NCMS to URRBMI affect migrant workers” overwork?

According to existing studies, there are relatively few empirical
studies on the effect of URRBMI policy, especially for vulnerable
migrant workers. Only a few scholars have evaluated the policy
effect of URRBMI from the perspectives of improving health,
improving the utilization rate of medical services, promoting
social integration and social participation (8-11).However, there
is no special study on the impact of URRBMI on migrant
workers’ overwork. Only some scholars analyze migrant workers’
overwork from the perspective of medical insurance system. For
example, Deng (6) from the perspective of the accessibility of
migrant workers health rights and interests, found that migrant
workers participating in URBMI had 8.45% less weekly labor
time than those not participating, and significantly reduced the
incidence of overtime work of migrant workers. Guo (12) also
finds that the overtime hours of migrant workers with medical
insurance are significantly shortened. However, the above studies
did not distinguish between URRBMI, urban workers’ medical
insurance and other forms of public medical treatment.

Based on this, with the help of the good quasi natural
experiment of URRBMI, this paper attempts to explore the
impact of URRBMI on migrant workers’ excessive labor, in order
to make a scientific evaluation on the reform effect of URRBMI
in the new era, and more deeply understand the deep-seated
institutional factors behind migrant workers excessive labor
behavior. The possible marginal contributions of this paper are as
follows: (1) From the research perspective, this paper empirically
analyzes the impact of medical insurance system arrangement
on migrant workers’ excessive labor with the help of the policy
of URRBMI for the first time, so as to provide a more rigorous
empirical basis for policy improvement. (2) From the perspective
of research methods, based on the panel data of CLDS in 2016
and 2018, this paper uses the Differences-in-Differences (DID)
model to better alleviate the endogenous problem caused by
sample deviation, and further uses the Differential Propensity
Score Matching Method (PSM-DID) to test the robustness, which
greatly enhances the credibility of the conclusion. (3) From the
perspective of impact mechanism, existing studies only focus on
outcome variables and ignore the impact channels. This paper
uses the mediating effect causal step method to identify the
impact channels of URRBMI on migrant workers’ overwork, so
as to provide theoretical reference for alleviating the problem of
migrant workers’ overwork in the future.

THEORETICAL ANALYSIS:THE IMPACT OF
THE URRBMI ON MIGRANT WORKERS’
OVERWORK

The impact mechanism of URRBMI on migrant workers’
overwork mainly has the following two aspects: On the one hand,
URRBMI alleviates migrant workers” overwork to a certain extent
by improving their social identity. On the other hand, URRBMI
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FIGURE 1 | Action path of urban-rural medical insurance integration on migrant workers’ overwork.

can reduce excessive labor by improving the health level of
migrant workers. Therefore, URRBMI has “identity effect” and
“health effect” on migrant workers excessive labor. The effect
path of URRBMI on migrant workers’ overwork is shown in
the Figure 1.

Identity Effect

Social identity theory was first widely used in social psychology.
Akerlof and Kranton (13) first introduced this theory into the
field of economics. Social identity theory holds that people
always belong to a specific social group. Affected by the behavior
characteristics of the group where they locate, people will
change their original behavior and obey the characteristics of
the group (14). Under the theory of social identity, migrant
workers in China may reduce their overwork time through the
imitation effect of reference points. When migrant workers have
a strong sense of social identity to the inflow place, migrant
workers will have strong economic integration and behavior
adaptation in the inflow place, imitate local urban residents in
terms of clothing, food, housing and transportation, and have
behavior characteristics similar to those of local people (15,
16). The URRBMI not only improves the medical service level
of migrant workers, but also significantly improves the social
participation and social integration level of migrant workers at
the psychological level, making migrant workers have a strong
sense of urban local identity (9, 10). Sun and Wang (17) used
the dynamic monitoring survey data of the floating population
conducted by the National Health Commission in 2017. The
empirical test found that when the floating population has urban
local identity, they tend to take the local people as the reference
standard, because the working hours of urban residents are
relatively small. The floating population with stronger urban
local identity reduces its excessive labor time through imitation
effect, so as to effectively alleviate the occurrence of excessive
labor. Based on the above research, it can be expected that
the URRBMI can effectively reduce the probability of migrant
workers’ overwork by improving their sense of social integration
and reducing their overwork time.

Health Effects

The traditional labor-leisure intertemporal substitution theory
holds that there is a substitution relationship between labor and
time. When the wage level is high, migrant workers will increase
labor supply and reduce leisure time, while when the wage level
is low, migrant workers will reduce labor supply and increase

leisure time. Low (18) put forward the preventive labor theory on
this basis. If there is uncertainty in the future income of migrant
workers, they will reduce the impact of future uncertainty by
increasing the current labor time, then migrant workers will no
longer allocate labor and leisure time according to the wage
level. At this time, the labor-leisure intertemporal substitution
theory will no longer be applicable. Based on the preventive labor
theory, Chinese scholar Wang (19) made an empirical test using
CHNS panel data from the perspective of health uncertainty
and found that under the condition of health uncertainty, there
is indeed a phenomenon of preventive labor supply for rural
non-agricultural labors.

The preliminary theoretical analysis shows that the family
assets of migrant workers are generally limited, and their income
level is low, so they can only meet their living needs through
labor income. Before the implementation of URRBMI, migrant
workers could not enjoy the high-quality medical services in the
inflow area. Due to the lack of necessary financial tools, it was
difficult to realize the intertemporal substitution of labor force.
At this time, the marginal effect of consumption tended to be
infinite (6). In the case that they cannot survive without work,
although the health of migrant workers is damaged by long-
term and high-intensity labor, in order to meet the needs of
survival, they have to increase their working hours in the form
of preventive labor supply to prevent the impact of health risks.
However, after the implementation of the policy of URRBMI,
the health rights and interests of migrant workers have been
protected, and their motivation of preventive labor supply has
been weakened (20). Migrant workers allocate rest time across
periods to ensure the equal marginal utility of consumption in
different periods (19). From this perspective, the implementation
of URRBMI provides a higher level of medical security for
the health of migrant workers, and can help migrant workers
optimize their intertemporal labor resource allocation and reduce
labor intensity.

On the other hand, Grossman’s theory holds that medical care
is one of the important determinants affecting health. Consumers
can increase their investment in health capital by buying medical
services, while medical insurance can increase its investment in
health capital by reducing the price of medical services (21).
The implementation of URRBMI policy has further improved
the reimbursement ratio and expanded the scope of medical
treatment for migrant workers. That is, the change of the system
makes the price of medical services for migrant workers drop
more, so migrant workers increase spending on health, improve
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TABLE 1 | Descriptive statistics of changes in migrant workers’ overwork.

Year Proportion of excessive labor Proportion of excessive labor Weekly working hours Overwork time
(50h) (60h)

2016 67.23% 48.28% 51.11 (hours) 14.43 (hours)

2018 48.28% 47.82% 51.08 (hours) 15.84 (hours)

Full sample 66.00% 48.04% 51.09 (hours) 15.144 (hours)

the medical service utilization, reduce the likelihood that migrant
workers will not see a doctor if they fall ill, thus affecting health
level and improve its labor yield per unit time, so that migrant
workers do not need to increase their working hours to increase
their economic income (22).

To sum up, the URRBMI can alleviate their overwork whether
by improving the social identity of migrant workers or improving
the health status of migrant workers. Based on this, we can draw
the following inferences and assumptions:

Hypothesis 1: URRBMI can significantly alleviate the
Overwork of migrant workers.

Hypothesis 2: URRBMI reduces the probability of migrant
workers' overwork by improving their social identity and
health level.

EMPIRICAL RESEARCH: THE IMPACT OF
THE URRBMI ON MIGRANT WORKERS’
OVERWORK

Data Sources

The data selected in this study are from China labor force
dynamic survey (CLDS) in 2016 and 2018. The survey is a
large-scale follow-up survey conducted by the social science
survey center of Sun Yat-sen University, focusing on the
current situation and changes of Chinas labor force. The
sample covers 29 provinces and cities across the country
(except Hong Kong, Macao, Taiwan, Tibet and Hainan). The
survey covers multiple research topics such as education, work,
economic activities and social participation. At the same time,
the multi-stage and multi-level probability sampling method is
adopted. This provides good data support for the research of
this paper.

This paper focuses on the impact of URRBMI on migrant
workers’ overwork. Therefore, this paper first identifies the
migrant workers. Refer to the research of Wu et al. (23). The
sample with registered residence as agricultural and half a year
away from the place of residence is retained. At the same time, the
samples whose occupation type is “farming” are excluded, with
4,956 samples retained. Secondly, in order to improve the rigor of
the study, samples with different types of insurance participation
and household registration were deleted during data processing.
Panel data were obtained for two years after screening, and a
total of 3,715 eligible samples were selected. After excluding the
missing values of important variables and invalid samples, a total
of 3,087 valid samples were obtained.

Variable Selection and Descriptive

Statistics

Explained Variable

Overwork refers to the overtime and over intensity labor behavior
of workers in their work. Compared with the labor intensity and
fatigue state of migrant workers, it is easier to obtain labor time.
Therefore, this paper uses the commonly used indicator labor
time in academic circles to measure whether migrant workers
are overworked (24). Based on the limitation of labor time in
the labor law of the people’s Republic of China, this paper takes
whether the weekly labor time exceeds 50h and whether the
weekly labor time exceeds 60 h as the identification criteria, and
whether the weekly labor time exceeds 60 h is the core index of
the later analysis (1).

According to the “Working hours in the past week” in CLDS
personal questionnaire, this paper makes descriptive statistics
on the Overwork status of migrant workers in 2016 and 2018,
as shown in Table 1. In the whole sample, the average weekly
working hours of migrant workers are 51.09 h, far more than the
weekly working hours of workers stipulated in China’s labor law
shall not exceed 44 hours. At the same time, the phenomenon
of migrant workers overwork is relatively serious. Under the
standard of 50h of working time per week, the proportion of
migrant workers’ overwork is as high as 66.00%, while under
the standard of 60h of working time per week, 48.04% of
migrant workers are overworked. The average overwork time per
week is 15.43 h, indicating that the overworked migrant workers
work overtime three times a week for at least 5h each time.
From different periods, the proportion of migrant workers in
2018 decreased compared with that in 2016, and the weekly
average working hours decreased, but the excessive working
hours increased slightly, indicating that the degree of excessive
labor of migrant workers was deepened.

Explanatory Variables and Control Variables

According to the CLDS questionnaire, the investigator asked the
respondents “Do you participate in urban and rural medical
insurance?” to judge whether the area where migrant workers
are located has implemented the URRBMI. If the respondent
is insured for URRBM]I, it is considered that the URRBMI has
been implemented in the region, and the variable is assigned
as 1. If the respondent is insured for NCMS, it is considered
that the URRBMI has not been implemented in the region, and
the variable is assigned as 0. Figures 2, 3, respectively show the
relationship between the URRBMI and the proportion of migrant
workers’ overwork under different overwork standards. As can
be seen from the figure, under the 50 h standard, the proportion
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FIGURE 2 | Proportion of migrant workers’ overwork under 50 h standard.
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FIGURE 3 | Proportion of migrant workers’ overwork under 60 h standard.
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of migrant workers participating in URRBMI was 67.77%, while
the proportion of migrant workers not participating in URRBMI
increased significantly, reaching 71.02%. Similarly, under the
60 h standard, the proportion of migrant workers who did not
participate in URRBMI was greater than that of migrant workers
who participated in URRBMI, reaching 55.22%. It can be seen
that the implementation of URRBMI has alleviated migrant
workers’ excessive labor to a certain extent. In addition, by
combing the existing studies, this paper adds some control
variables that may affect migrant workers' excessive labor, as
shown in Table 2.

Model Selection

Benchmark Regression

When examining the impact of URRBMI on migrant workers’
overwork, it will be affected by many unobservable factors. In

order to eliminate the interference of other factors, this paper
regards the implementation of the policy of URRBMI as a quasi
natural experiment, and compares the differences of excessive
labor changes between the groups impacted by the policy
(treatment group) and the groups not impacted by the policy
(control group), which is taken as the net effect of the policy.
It is worth noting that URRBMI has obvious characteristics of
pilot and gradual implementation, and there are differences in
the time of URRBMI in different regions. Therefore, based on the
study of Chang et al. (25), this paper judges whether URRBMI
is implemented in this region according to the insurance type
of the insured, that is, if the respondents participated in the
medical insurance for urban and rural residents, the region was
considered to have implemented URRBMI. Specifically, take the
samples participating in NCMS in 2016 and 2108 as the control
group, and the samples participating in NCMS in 2016 and
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TABLE 2 | Definition and value of each variable.

Variable Name Variable Definition Mean Std. Err.
Dependent variables Overwork
Under 50 h standard The weekly labor time exceeds 50 h = 1;Not exceeding = 0 0.660 0.474
Under 60 h standard The weekly labor time exceeds 60 h = 1;Not exceeding = 0 0.480 0.480
Weekly working hours Working hours in the past week 51.093 21.016
Independent variables URRBMI The sample area implements the URRBMI = 1;unenforced = 0 0.796 0.403
Control variables Age Age of respondents (years) 44177 11.757
Nation Han nationality = 1;Other nationalities = O 0.953 0.212
Gender Male = 1;female = 0 0.506 0.500
Education level 0 = Never went to school;6 = primary school;9 = junior middle school;12 = 8.454 3.511
High school / technical school / technical secondary school / vocational
school; 15 = junior college; 16 = undergraduate; 19 = master;23 = doctor
level of health 1 = Very unhealthy;2 = Relatively unhealthy;3 = commonly;4 = Relatively 3.681 0.990
healthy;5 = Very healthy
Marital status
Unmarried Unmarried = 1;other = 0 0.057 0.232
Married Married = 1;other =0 0.913 0.286
Divorced or widowed Divorced or widowed = 1;other = 0 0.030 0.170
Professional types Private enterprise = 1;Individual business = 2 1.604 0.901
Enterprise of other nature = 3
Monthly income Natural logarithm of migrant workers’ income in the past month 7.702 0.875
Economic satisfaction 1 = Very dissatisfied;2 = Quite dissatisfied;3 = commonly;4 = Quite 3.207 1.029
satisfied;5 = Very satisfied
Family size Number of family members living together 4.466 1.825
Household consumption expenditure Natural logarithm of total household consumption in the past year 10.513 0.867
Toilet type 1 = Indoor;2 = Outdoor flushing toilet;3 = Outdoor non-flushing public 1.648 1.174
toilet;4 = Outdoor non-flush toilet;5 = other
Air pollution degree 1 = Very serious;2 = Relatively serious;3 = Not too serious;4 = It’s not 3.016 0.873

serious at all

URRBMI in 2018 as the experimental group, so as to establish

a double difference model:

overworkjc; = g + a1 D¢t X Tj + aaNiet + ¢ + 8¢ + €ier (1)

is constructed:

Mict

overworkicy = o + a1 D¢t X Tj + azNiet + ¢ + 8¢ + €ier1(2)
Ao+ A1Det X Ti 4+ A2Njet + ¢ + 8¢ + €ier2 (3)
overworkict = Bo + P1Der x T; + BaMict + B3Nict + ¢

Among them, i, ¢ and t respectively represent the surveyed
migrant workers, the region where the sample is located
and the visit time. The explained variable overwork;;indicates
whether migrant workers i in City ¢ are overworked at t. If
migrant workers are overworked, overwork;; =1, Otherwise
overworki; =0. The key explanatory variableD.of this paper
indicates whether City ¢ has implemented the URRBMI at t. If
City ¢ has implemented the URRBMI at ¢, then the pilot year ¢
and subsequent years are assigned as 1, otherwise it is 0. Njis the
vector set of a series of control variables,w representing regional
fixed effect,8;represents time fixed effect. The coefficient [[Inline
Image]Jof [[Inline Image]]is the double difference estimator
concerned in this paper, which reflects the impact of URRBMI
on migrant workers’ overwork.

Path Analysis
In order to empirically test the impact path proposed on the
theoretical basis above, the following intermediary effect model

+8¢ + €icr3 (4)

The test ideas of mediation effect model are as follows:
firstly, the model setting of equation (2) is consistent with
that of equation (1), and equations (3) and (4) are further
estimated based on the significant coeflicient «;of variable
Dy x Ti. Miyis the intermediary variable of this paper. If
the coefficient Ajof equation (3) and the coeflicient S,of
equation (4) are significant, it shows that the URRBMI
has a significant impact on migrant workers overwork
through the intermediary variable. The above equation and
the benchmark equation also use double difference to estimate
relevant parameters. If the coefficient Sjof equation (4) is
significant, it indicates that it belongs to partial intermediary.
If the coefficient Sjof equation (4) is not significant, it is
complete intermediary.
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TABLE 3 | Benchmark regression.

Variable Overwork (50 h) Overwork (60 h) Working hours Overwork (50 h) Overwork (60 h) Working hours
URRBMI —0.070™ —0.073* —2.575"
(0.032) (0.030) (1.383)
URRBMI x year —0.127* —0.144* —8.901**
(0.050) (0.044) (2.047)
Education level —0.032*** —0.022*** —0.817** —0.032*** —0.021*** —0.789**
(0.003) (0.003) (0.134) (0.003) (0.003) (0.134)
Age —0.004*** —0.005"** —0.180*** —0.003*** —0.005"** 0.176***
(0.001) (0.001) (0.043) (0.001) (0.001) (0.043)
Healthy —0.004 —0.028** —0.415 —0.003 —0.027** —0.466
(0.011) (0.010) (0.475) (0.011) (0.010) (0.472)
Monthly income logarithm 0.045"* 0.019* 2.384*** 0.049*** 0.020* 2.380"**
(0.012) (0.011) (0.508) (0.012) (0.011) (0.505)
Toilet type 0.005 0.004 —0.980** 0.001 0.004 —1.027**
(0.011) (0.010) (0.461) (0.011) (0.010) (0.460)
Economic satisfaction —0.017* —0.010 —0.652* —0.019** —0.011 —0.638
(0.009) (0.009) (0.395) (0.009) (0.009) (0.393)
Air pollution degree —0.001 —0.006 —0.552 —0.001 —0.006 —0.484
(0.011) (0.010) (0.462) (0.011) (0.010) (0.460)
Household consumption expenditure —0.029 ** —0.010 —0.670 —0.028** —0.010 —0.627
(0.012) (0.011) (0.499) (0.012) (0.011) (0.498)
Nation —0.051 —0.037 —3.868" —0.050 —0.037 —-3.871*
(0.049) (0.045) (2.037) (0.049) (0.045) (2.035)
Married -0.017 0.010 -0.778 —0.023 0.012 —0.704
(0.039) (0.037) (1.699) (0.039) (0.037) (1.689)
Divorced or widowed —0.042 0.005 0.320 —0.034 0.013 0.376
(0.074) (0.071) (3.204) (0.075) (0.072) (1.690)
Gender 0.065*** 0.028 0.960 0.062*** 0.026 0.776
(0.019) (0.018) (0.823) (0.019) (0.018) (0.820)
Family size 0.011** —0.000 0.173 0.010* —0.006 0.110
(0.005) (0.000) (0.231) (0.005) (0.005) (0.230)
Professional types 0.010 0.034*** —0.042 0.112 0.041** 0.153
(0.010) (0.009) (0.438) (0.010) (0.009) (0.153)
Control variables controlled controlled controlled controlled controlled controlled
Pseudo R?/R? 0.0582 0.0448 0.0522 0.0568 0.0444 0.0539
Sample size 3087 3087 3087 3087 3087 3087

Standard errors are in parentheses; *, ** and *** means passing the test at the significance levels of 10%, 5%, and 1%, respectively. Except for labor time, all other reports are probit

marginal effect.

RESULTS

Benchmark Regression

Firstly, this paper uses the binary choice model probit to
estimate the impact of URRBMI on migrant workers’ overwork.
Considering that the regression results are only statistically
significant in significance and impact direction, Table 3 reports
the average marginal effect of each variable on the impact
of migrant workers’ overwork. It can be seen from Table 3
that whether the weekly working hours of migrant workers
exceed the 50h standard or the 60h standard, the URRBMI
can significantly alleviate the phenomenon of migrant workers’
overwork, especially under the 60h standard, the mitigation

effect of URRBMI on migrant workers overwork is more
significant. Specifically, under the 50 h standard, the impact of
URRBMI on migrant workers’ overwork is significantly negative
at the level of 5%, indicating that participating in URRBMI
reduces the probability of migrant workers’ overwork by 7%.
Under the 60 h standard, URRBMI can also significantly reduce
the probability of migrant workers’ overwork. In addition to
the analysis of whether overwork is used as the explained
variable, this paper further takes the labor time of migrant
workers as the explained variable, and uses the fixed effect
empirical test to test the impact of the URRBMI on the labor
time of migrant workers. Table3 shows that the URRBMI
can reduce the weekly working hours of migrant workers
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FIGURE 4 | Kernel density function before and after propensity score matching of urban-rural medical insurance integration.
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by 2.575h, which is significant at the level of 10%. This is
consistent with the above estimation results, which shows that
the URRBMI can not only significantly reduce the labor time
of migrant workers, but also alleviate the excessive labor of
migrant workers.

Secondly, according to the setting of the above double
difference model, this paper uses the double difference model to
further investigate the impact of URRBMI on migrant workers’
overwork, which is also the core method of the empirical
test. Table 3 results show that taking the 60h standard as an
example, the impact of the cross term of URRBMI and year
on migrant workers’ overwork is significant at the level of 1%,
with a coefficient of —0.144, indicating that participating in
URRBMI will significantly reduce the probability of migrant
workers’ overwork. From the results of labor time regression
equation, the coefficient of double difference is —8.901, which
is significant at the level of 1%, indicating that participating
in URRBMI will significantly reduce the labor time of migrant
workers and reduce their weekly labor time by about 8.9h.
Compared with the previous probit regression results, the
negative impact of URRBMI on migrant workers’ overwork and
working time is significantly increased. To sum up, the URRBMI
has significantly reduced the labor time of migrant workers,
reduced their probability of overwork, and improved the welfare
of migrant workers.

Robustness Check

Based on the previous empirical analysis, it is found that the
URRBMI can significantly alleviate migrant workers” overwork.
In order to reduce the error and ensure the robustness of the
results, this paper uses PSM-DID model to re estimate. The most
important and key premise for the application of the double
difference method: the control group and the control group
must meet the common trend hypothesis, that is, if they are
not affected by the URRBMI, there is no systematic difference
over time in migrant workers’ overwork. However, in view of
the actual situation of migrant workers’ excessive labor, there

are still endogenous problems caused by sample selection errors,
which is difficult to meet the common trend hypothesis. In this
paper, the double differential propensity score matching method
(PSM-DID) proposed by Heckman et al. (26) can effectively
alleviate this problem. The basic idea is to match the individuals
with similar propensity scores in the control group, remove the
selective errors caused by non-randomness, so that the screened
samples are only different in terms of excessive labor, and other
characteristic variables are as similar as possible, so as to obtain
the net effect of the URRBMI on the impact of excessive labor of
migrant workers.

It should be noted that in order to ensure the effectiveness
of propensity score matching, we first need to test the common
support and balance hypothesis. Figure 4 is a test result of the
common support hypothesis using the kernel density function
method. From the nuclear density function diagram before
matching, it can be seen that there are obvious differences in the
nuclear density function curves between the experimental group
and the control group, and there are enough overlaps, indicating
that they meet the common support hypothesis. The nuclear
density function curves of the matched experimental group and
the control group are in good agreement, indicating that the
test of the balance hypothesis is satisfied after the propensity
score matching. Table 4 further proves that there is no significant
difference in covariate characteristics between the two groups
after matching, indicating that PSM model is reasonable.

Table 4 reports the balance test results of propensity score
matching. It can be seen from Table 4 that after propensity score
matching, the distribution of covariates in the treatment group
and the control group has been relatively balanced, and the
difference is no longer significant. Specifically, the absolute value
of covariate standardization deviation in the matched treatment
group and control group is <10%. The results of ¢-test also show
that there is no significant difference between the two groups.
Therefore, it can be considered that the sample data in this
paper are suitable for estimation by PSM-DID method, and the
conclusion is reliable.
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TABLE 4 | Balance test results.

Variable Sample Mean Standardization deviation T statistic
Control group Treatment group Standardization deviation Bias%
Education level Before matching 8.648 9.079 14.0 96.9 2.63
After matching 8.958 9.079 -0.4 -0.16
Age Before matching 42.28 42.168 —1.1 —400.5 —0.20
After matching 41.59 42.168 5.4 1.97
Healthy Before matching 3.812 3.838 3.0 —-51.4 0.59
After matching 3.878 3.838 —-4.5 —1.66
Monthly income logarithm Before matching 7.488 7.752 29.7 93.8 6.02
After matching 7.736 7.752 1.8 0.70
Toilet type Before matching 2.062 1.493 —46.3 96.1 —10.15
After matching 1.471 1.493 1.8 0.77
Economic satisfaction Before matching 3.201 3.207 0.5 —32.9 0.10
After matching 3.200 3.207 0.7 0.25
Air pollution degree Before matching 3.181 2.920 —-30.7 97.8 —5.93
After matching 2.926 2.920 -0.7 —-0.24
Household consumption expenditure Before matching 10.4 10.586 23.9 74.8 4.46
After matching 10.539 10.586 6.0 217
Nation Before matching 0.905 0.962 23.3 73.6 5.42
After matching 0.947 0.962 6.1 2.65
Married Before matching 0.949 0.910 —156.4 49.9 —2.79
After matching 0.890 0.910 7.7 2.39
Divorce or widowhood Before matching 0.015 0.019 2.9 —76.9 0.56
After matching 0.013 0.019 5.2 1.98
Gender Before matching 0.613 0.571 —-8.4 91.8 —1.65
After matching 0.575 0.571 -0.7 —-0.25
Professional types Before matching 1.752 1.565 —20.5 71.6 —4.13
After matching 1.617 1.565 -5.8 —-217
Family size Before matching 4.527 4.410 —6.6 —-17.3 —1.26
After matching 4.274 4.410 7.7 2.82
Year Before matching 20171 2017 -5.3 9.0 —1.05
After matching 2017 2017 4.9 1.76
Province Before matching 2.000 1.600 16.6 77.9 3.16
After matching 2.000 2.100 -3.7 -1.29

After the common support and balance hypothesis test, this
paper makes a double difference on the matched samples. Results
as shown in Table 5, the URRBMI can still significantly alleviate
the excessive labor of migrant workers under either the 50 h
standard or the 60h standard, and its impact coefficient is
slightly higher than the benchmark estimation results above. In
terms of working hours, after migrant workers participate in
the URRBMI, their weekly working hours are reduced by about
8.66h. To sum up, the URRBMI can significantly reduce the
working hours of migrant workers and alleviate their overwork.

Heterogeneity Analysis

Migrant Workers of Different Generations

Previous studies have shown that age is an important factor
affecting migrant workers’ overwork. There are significant
differences between the old generation of migrant workers and
the new generation of migrant workers in education level,

cultural pursuit and economic pressure, which will directly affect
whether they overwork. Therefore, according to the year of
birth, this paper takes the samples born after 1980 as the new
generation of migrant workers, and those born before 1980 are
divided into the old generation of migrant workers, and then
estimates the impact of URRBMI on the Overwork of migrant
workers in the two sub samples. Results as shown in Table 6,
the URRBMI has significantly reduced the Overwork probability
of the older generation of migrant workers by 22.5 and 17.6%,
and reduced their weekly working hours by about 9.03 h, both
significantly at the level of 1%. The URRBMI has no significant
impact on the overwork and working time of the new generation
of migrant workers.

Migrant Workers in Different Regions
According to the respondents’ region, this paper divides all
samples into eastern, central and western regions to test the
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TABLE 5 | Double differential propensity score matching (PSM-DID).

Variable Overwork Overwork Working
(50 h standard) (60 h standard) hours

URRBMI x Year —0.145" —0.1561"* —8.658™
(0.051) (0.045) (2.194)

Control variables Controlled Controlled Controlled
Pseudo R?/R? 0.061 0.052 0.057
Sample size 3,012 3,012 3,012

Standard errors are in parentheses; *, ** and *** means passing the test at the significance
levels of 10%, 5%, and 1%, respectively. Except for labor time, all other reports are probit
marginal effect.

impact of URRBMI on migrant workers’ overwork in different
regions. Results as shown in Table6, the URRBMI has a
significant negative impact on the overwork and working time
of migrant workers in the central and western regions. Taking
the 60 h standard as an example, migrant workers in the central
and western regions participated in URRBMI, which reduced the
probability of overwork by 21% and the weekly working hours
by 15.93 h, which was significant at the level of 1%. For migrant
workers in the eastern region, the URRBMI can only reduce their
weekly working hours by 7.88 h, which is significant at the level of
10%, but the impact on migrant workers” overwork in the eastern
region is not significant.

Migrant Workers in Different Industries

According to the industry type of respondents, the sample
of migrant workers engaged in mining, manufacturing and
construction will be taken as the secondary industry, and the
samples engaged in wholesale and retail trade, catering and
other industries are divided into migrant workers engaged in
the tertiary industry. Then this paper estimates the impact
of URRBMI policy on the overwork of migrant workers in
different industries. As shown in Table 6, URRBMI policies
can significantly reduce the probability of overwork of migrant
workers in different industries. Specifically, URRBMI policy
significantly reduced the probability of overwork of migrant
workers in the secondary industry by 18.2 and 54.0% respectively,
and the weekly working hours were reduced by about 10.51 h,
both significantly at the level of 5%. URRBMI policy also
significantly reduced the probability of overwork of rural migrant
workers in the tertiary industry by 15.0 and 23.0% respectively,
and reduced the weekly working hours by about 8.29 h.

Migrant Workers With Different Levels of Education

Referring to Susanna et al. (27) research, this paper divides all
migrant workers into samples with high education level and
low education level according to whether they have received
junior high school education or not, and tests the influence of
URRBMI policy on overwork of migrant workers with different
education levels. The results are shown in Table 6, URRBMI
policy can significantly reduce the probability of overwork of
migrant workers with high education levels by 20.9 and 15.5%
respectively, and weekly working hours by about 13.12h. For
migrant workers with low education levels, the URRBMI policy

also significantly reduced the probability of overwork by 13.1 and
14.2% respectively, and reduced weekly working hours by about
7.15 h.

IMPACT PATH ANALYSIS

According to the previous analysis of the impact mechanism,
this paper expects that the URRBMI may affect the Overwork
of migrant workers through the following two paths: First,
the URRBMI can effectively reduce the probability of migrant
workers” overwork by improving their sense of social integration.
Identity is the degree to which people accept their status, roles,
images and relationships with others in society (28). As a special
group under the arrangement of the household registration
system, migrant workers in China are subject to institutional
discrimination due to their departure from their occupation and
identity, which leads to the dilemma of their identity. Fair and
reasonable design of political system and distribution of public
rights have become important ways to improve the identity of
migrant workers (29). Therefore, in this paper, the questionnaire
“whether you participated in the last neighborhood committee
vote” is used as the measurement index of social identity, no
vote is assigned 0, and participation in voting is assigned 1.
Second, the URRBMI will reduce the time of overwork by
improving the health status of migrant workers. The health
status variable is measured by “Have you had physical pain
in the past month?” in the personal questionnaire. According
to the model set above, this part tests the above influence
paths step by step according to the mediation effect causal step
method (30).

Table 7 shows the regression results of the intermediary
effect model constructed with “identity” and “health level”
as intermediary variables. Among them, the cross item of
URRBMI and year represents the net effect of URRBMI on
migrant workers’ overwork. As can be seen from Table 7, the
impact coefficient of the cross item of URRBMI and year
on migrant workers’ identity is significant at the level of 5%,
indicating that URRBMI helps to improve migrant workers’
identity. After adding the intermediary variable “identity” into
the regression equation, the impact coefficient of URRBMI
on migrant workers’ overwork is smaller than that without
controlling the intermediary variable, and the impact of identity
on migrant workers’ overwork is significant at the level of 1%. It
shows that the mitigation effect of URRBMI on migrant workers’
overwork is partly through improving their sense of identity,
which is basically consistent with the previous mechanism
analysis. From the perspective of the impact mechanism of
“health level,” the URRBMI plays a significant role in improving
the health level of migrant workers at the 5% level. Similarly, after
the intermediary variable “health level” is added to the regression
equation, the impact of URRBMI and health level on migrant
workers’ overwork is significant at the 1% level, indicating that
URRBMI alleviates migrant workers’ overwork by improving
migrant workers’ health status. To sum up, the URRBMI reduces
the probability of migrant workers’ overwork by improving their
social identity and health level.
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TABLE 6 | Heterogeneity analysis.

Different generations

Older generation of migrant workers

New generation of migrant workers

Variable Overwork (50 h) Overwork (60 h) Working hours Overwork (50 h) Overwork (60 h) Working hours
URRBMI x year —0.225"** —-0.176"* —9.025"* 0.097 0.006 —-3.023
(0.062) (0.052) (8.001) (0.110) (0.101) (6.267)
Constant term —23.515 165.142
(71.655) (102.246)
Control variable Controlled Controlled Controlled Controlled Controlled Controlled
Sample size 2206 2206 2206 881 881 881
Pseudo R?/R? 0.058 0.049 0.074 0.104 0.094 0.181
Different regions Eastern region Central and Western regions
Variable Overwork (50 h) Overwork (60 h) Working hours Overwork (50 h) Overwork (60 h) Working hours
URRBMI x year —0.091 -0.087 —7.884* —0.193** —-0.210"* —15.928"*
(0.081) (0.068) (4.238) (0.060) (0.059) (5.400)
Constant term —14.055 219.672
(37.446) (162.790)
Control variable Controlled Controlled Controlled Controlled Controlled Controlled
Sample size 2,074 2,074 2,074 1,013 1,013 1,013
Pseudo R?/R? 0.085 0.042 0.061 0.075 0.085 0.156
Different industries The second industry The third industry
Variable Overwork (50 h) Overwork (60 h) Working hours Overwork (50 h) Overwork (60 h) Working hours
URRBMI x year —0.182** —0.540™ —10.506"* —0.150** —0.230"* —8.293**
(0.076) (0.224) (4.758) (0.068) (0.078) (3.140)
Constant term 76.654 61.846
(108.162) (14.901)
Control variable Controlled Controlled Controlled Controlled Controlled Controlled
Sample size 2,037 2,037 2,037 1,050 1,050 1,050
Pseudo R?/R? 0.052 0.069 0.073 0.079 0.064 0.148
Different levels of education Junior high school the following Junior high school above
Variable Overwork (50 h) Overwork (60 h) Working hours Overwork (50 h) Overwork (60 h) Working hours
URRBMI x year —-0.131* —0.142*** —7.148* —0.209** —0.155* —13.120"
(0.062) (0.053) (3.487) (0.100) (0.087) (6.481)
Constant term 3.096 —74.1038
(85.668) (124.297)
Control variable Controlled Controlled Controlled Controlled Controlled Controlled
Sample size 2,315 2,315 2,315 772 772 772
Pseudo R?/R? 0.078 0.059 0.108 0.070 0.074 0.235

marginal effect.

DISCUSSION

P

Standard errors are in parentheses; *,

and *** means passing the test at the significance levels of 10%, 5%, and 1%, respectively. Except for labor time, all other reports are probit

data of China labor force dynamic survey (CLDS), this paper
empirically tests the impact of URRBMI on migrant workers’

The implementation of URRBMI policy has narrowed the
difference between urban and rural medical security and
provided institutional guarantee for protecting the health rights
and interests of migrant workers. Firstly, this paper theoretically
expounds the relationship between the URRBMI and migrant
workers’ excessive labor. At the same time, using the survey

overwork. The results show that the URRBMI can significantly
reduce the labor time of migrant workers and reduce the
probability of overwork. Although previous studies did not
directly evaluate the impact of the URRBMI on the labor supply
of migrant workers, some studies tested the impact of urban
workers’ medical insurance and other forms of public medical
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TABLE 7 | Impact path of URRBMI on migrant workers’ overwork.

Overwork Sense of identity Level of health Overwork

URRBMI x year —0.729"** 0.156* 0.454* —0.145"*
(0.223) (0.067) (0.229) (0.045)

Sense of identity —0.071**
(0.194)

Level of health —0.039***
(0.014)

Control variables  Controlled Controlled Controlled Controlled
Sample size 2,730 2,730 2,730 2,730
Pseudo R?/R? 0.053 0.127 0.097 0.057

* %%

Standard errors are in parentheses; *, ** and *** means passing the test at the significance
levels of 10%, 5%, and 1%, respectively. Except for labor time, all other reports are probit
marginal effect.

care on migrant workers’ excessive labor from the perspective of
health rights and interests (6). The conclusion is consistent with
the results of this paper. On the one hand, the URRBMI policy
improves the sense of identity and social integration of migrant
workers by eliminating the barriers to health rights and interests
in urban and rural China, thus reducing their probability of
overwork. On the other hand, the implementation of URRBMI
policy enables migrant workers to enjoy the same medical
services as urban residents, reduces their preventive labor supply,
and improves their labor supply efficiency by improving their
health conditions, so that migrant workers do not have to work
overtime to increase their income.

Secondly, the heterogeneity analysis shows that the URRBMI
can significantly alleviate the Overwork of the old generation
of migrant workers, but has no significant impact on the
new generation of migrant workers. Compared with the new
generation of migrant workers, long-term high-intensity labor
has seriously damaged the health of the older generation of
migrant workers. Meanwhile, the physical function of the older
generation of migrant workers is declining with the increase
of age. The older generation of migrant workers are facing
greater health risks, leading to the extension of working hours
to obtain more income. The implementation of URRBMI policy
can reduce the medical burden of the older generation of migrant
workers, reduce the income fluctuation caused by health risks,
and thus reduce their excessive working hours. Between different
regions, Considering the obvious differences in the level of
economic development, the proportion of medical insurance
reimbursement and the acceptance of migrant population in
different regions of China, the impact of URRBMI on migrant
workers’ overwork in different regions may be heterogeneous.
The study found that the URRBMI can effectively alleviate the
Overwork of migrant workers in the central and western regions,
but it has no impact on the Overwork of migrant workers in the
eastern region. The reason for this phenomenon is that the level
of economic development in the eastern region is high, and the
phenomenon of migrant workers working overtime is common
in this region, resulting in the fact that the URRBMI does not
significantly alleviate their excessive labor, but the labor intensity

in the central and western regions is less than that in the eastern
region, and there are fewer overtime in daily work, Therefore,
when impacted by the policy of URRBMI, the probability of
overwork decreases significantly (31).

In addition to the above heterogeneity, the impact of the
URRBMI policy on the overwork of migrant workers will be
heterogeneous due to the different industry types of migrant
workers. It is found that the policy of URRBMI has a greater
alleviating effect on migrant workers in the secondary industry
than in the tertiary industry. The possible reason is that for
migrant workers engaged in traditional secondary industries
(such as construction and manufacturing), the relatively poor
working environment and long-term heavy physical labor have
seriously damaged their health status, making their health
human capital far inferior to migrant workers engaged in the
tertiary industry. At the same time, the education level of
migrant workers in the secondary industry is generally not
high, and the corresponding positions have strong substitution,
which makes the vocational mobility of migrant workers in the
tertiary industry greater, the wage level is generally low, and
the lack of social security provided by employers, resulting in
the phenomenon of excessive labor of migrant workers in the
secondary industry more serious. Therefore, the URRBMI policy
has significantly improved the medical accessibility and health
status of migrant workers in the secondary industry, making the
probability of overwork of migrant workers in the secondary
industry more obvious. At the same time, this paper further tests
the impact of the URRBMI policy on the overwork of migrant
workers with different education levels. The results show that
the URRBMI policies can significantly alleviate the overwork of
migrant workers with different educational levels, and the effect
on overwork of migrant workers with higher educational levels
is more significant. The possible reason is that the higher the
education level of migrant workers, the more they understand
about the policy setting of URRBMI, and the better they can
enjoy the welfare brought by the policy. Compared with migrant
workers with low education level, they are not willing to spend
more time and energy to participate in the URRBMI (32).
Therefore, the URRBMI policy has a more significant effect on
alleviating the overwork of migrant workers with high education
level. Finally, there are few existing studies to explore the impact
path of medical insurance on migrant workers’ labor supply.
Therefore, this paper further explores the impact of URRBMI
on migrant workers’ excessive labor from the perspectives of
health level and identity. The results show that health level and
identity play a partial intermediary role between the URRBMI
and migrant workers’ overwork.

CONCLUSION

It is worth noting that the econometric method used in this paper
can only reflect the impact of URRBMI on migrant workers’
excessive labor from the sample as a whole, and determine
the causal relationship between URRBMI and migrant workers’
excessive labor. It is impossible to deeply explore whether each
sample can alleviate its excessive labor after participating in
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URRBMI (33). In the future, we can further use the method of
case analysis to analyze the individual differences of the impact
of URRBMI on migrant workers’ overwork. At the same time,
due to the inconsistent implementation progress of the policy in
various cities in China, there are differences in the integration
mode, financing level and medical insurance treatment of the
policy. However, limited by the survey data, it is difficult to
carry out in-depth analysis from the details of the policy, and
only the comprehensive impact of the overall planning policy
can be analyzed. Therefore, the follow-up research can analyze
the impact of URRBMI on migrant workers’ labor supply from
the perspective of different integration models, and reveal the
deep-seated institutional factors behind it.

Most importantly, some policy implications can be derived
from the empirical analysis. Migrant workers’ long-term
excessive labor behavior has seriously damaged their physical
and mental health and reduced China’s potential labor dividends.
The implementation of URRBMI policy can significantly
alleviate the excessive labor of migrant workers. Therefore,
the government should accelerate the progress of medical
insurance integration and expand the scope of medical insurance
integration. At present Chinese health care has not been
implemented nationwide transferring and carry, this is the
main shackles of employment locking and work chains effect,
only a completely dismantle free movement of Labor barriers
and improve the efficiency of labor element configuration,
to further promote the migrant workers’ income, as much
as possible to reduce the excessive labor possible. Second,
improve the medical security system and strengthen the
welfare protection of vulnerable groups. In particular, we
should pay attention to coordinated regional development,
give more preferential policies to regions with relatively
backward economic development, and strengthen external
financial support to narrow the gap between different regions.
Finally, the popularization and publicity of public medical
information should be strengthened to guide migrant workers
to make reasonable diagnosis and treatment, so as to reduce
migrant workers” blind dependence on medical treatment and
the probability of unnecessary diagnosis and treatment, thus
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The total number of migrant elderly following children (MEFC) has gradually
increased along with population aging and urbanization in recent decades
in China. The purpose of this study was to investigate the mediating effect
of family support on the relationship between acculturation and loneliness
among the MEFC in Jinan, China. A total of 656 MEFC were selected
by multistage cluster random sampling. Loneliness was measured using
the short-form UCLA Loneliness Scale (ULS-8), while acculturation and
family support were assessed using a self-designed questionnaire. Descriptive
analysis, univariate analysis, and the structural equation model (SEM) were
conducted to illustrate the relationship between the above indicators and
loneliness. The average ULS-8 score of the MEFC was 12.82 + 4.05 in
this study. Acculturation of the MEFC exerted a negatively direct effect on
loneliness and a positively direct effect on family support simultaneously, while
family support exerted a negatively direct effect on loneliness. Family support
partially mediated the relationship between acculturation and loneliness [95%
Cl: —0.079 to 0.013, p < 0.001], while the mediating effect of family support
accounted for 14.0% of the total effect. The average ULS-8 score of 12.82
+ 4.05 implied a low level of loneliness in the MEFC in Jinan, China.
Acculturation was found to be correlated with loneliness, while the mediating
role of family support between acculturation and loneliness was established.
Policy recommendations were provided to reduce loneliness and improve the
acculturation and family support of the MEFC according to the findings above.

loneliness, acculturation, family support, migrant elderly following children,
mediating effect
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Introduction

As the population has aged and urbanization has increased
in recent decades, the number of migrant elderly has increased
in China (1). According to the data of the Seventh National
Population Census of China conducted in 2020, there were
375 million migrants, with a 70% increase seen over the past
decade. Among them, 124 million were inter-provincial and 251
million were intra-provincial (2). Meanwhile, the proportion of
the elderly among the migrant population in China continually
increased from 4.9% in 2000 to 5.3% in 2015 (3). Among the
significant number of the migrant elderly in China, those who
migrated from their original residence following their children
to another city in China in order to take care of the younger
generation or to receive healthcare services were defined as the
migrant elderly following children (MEFC) (4). The MEFC left
their hometowns where they had lived for a long time and
migrated to unfamiliar cities. The new living environment of
the inflow cities may cause various problems for the MEFC,
such as lifestyle changes, shrinkage of social networks, and
unfamiliarity with local languages. These problems could also
lead to physical discomfort, less social participation, lower
acculturation, loneliness, and other mental health problems.
The MEFC have thus become a vulnerable group in China’s
fast economic and social development and deserve more focus
and research (5).

Peplau and Perlman suggest the following definition for
loneliness: “loneliness is a painful feeling, usually a feeling that
on€’s social needs are not met by the quantity or quality of
one€’s social relationships, especially the quality (6, 7).” According
to previous research, the level of loneliness increased with age
among the elderly, especially those over 70 years old (8, 9). Tao’s
research revealed that the MEFC are more likely to feel loneliness
in a new environment, which further affects their interpersonal
relationships (10). Chinese immigrants in Canada were found to
be lonely in Tam and Neysmith’s study because their dependent
children were unable to provide them with enough emotional
support (11). In addition, a study on immigrants to Canada
found that second-generation immigrants were lonelier than
native-born Canadians (12).

Redfield defined the concept of acculturation as follows:
“Acculturation comprehends those phenomena which result
when groups of individuals having different cultures come into
continuous first-hand contact, with subsequent changes in the

Abbreviations: MEFC, Migrant elderly following children; ULS-8, the
(ULS-8) the short-form UCLA
Loneliness Scale; SEM, structural equation model; x?,

GFl, Goodness of Fit Index; AGFI, Adjusted Goodness of Fit Index;

short-form UCLA Loneliness Scale

Chi-square;
CFl, Comparative Fitness Index; RMSEA, Root-mean Square Error of

Approximation; SE, standard errors; Cl, confidence interval; LLCL, lower

limits confidence interval; ULCL, upper limits confidence interval.
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original cultural patterns of either or both groups” (13). Studies
have shown that the MEFC would face acculturation problems,
including language, diet, customs, values, religious beliefs, etc.
(14), while low levels of acculturation could further lead to high
levels of loneliness (15, 16). Research among elderly immigrants
in New Zealand reported that the challenges of loneliness
for older immigrants stemmed from problems with culture,
language, etc. (17). One study among migrant children in China
found that migrant children with low levels of acculturation and
social acceptance might experience greater stress and loneliness
(18). Although previous studies have explored the relationship
between acculturation and loneliness among elderly immigrants
and migrant children, there is no research that has examined this
association among the MEFC.

The loneliness experienced by the elderly in China is mainly
affected by family support from spouses or children, etc. (19).
A review by Bai described how harmonious family relationships
could enable the MEFC to obtain reliable emotional support and
avoid loneliness (20). A further study found that the disabled
elderly with high levels of family support had lower levels of
loneliness in Tangshan, China (21). It was also found that good
family support could lead to better care and could reduce the
loneliness of the elderly in Shanghai, China (22). A survey
of elderly people in rural Anhui Province, China found that
there was a high degree of loneliness, and social and family
support played an important role in the development process
of loneliness (23). Family support was also confirmed to play
an important role in alleviating loneliness among older adults
in a study of elderly Malaysians (24). High levels of family
support were observed to be capable of preventing the loneliness
of patients with cancer in Turkey (25). Although there have
been studies on the relationship between family support and
loneliness, there are relatively few studies on the MEFC.

Concerning the relationship between acculturation and
family support, the existing research has generally found that
family support increased with acculturation. Jewell’s study
revealed that higher acculturation led to higher family support
among Mexican American women (26). One study of Chinese
American older adults showed that good family support and
cohesion could promote their acculturation (27). In addition,
previous studies revealed that higher acculturation of children
would lead to lower family support of their parents (28).
Perez-Brena’s research found that it might be easier for young
immigrants to integrate into the local area than their parents
and they accordingly had a higher degree of acculturation
which would lead to differences in cultural values between
young immigrants and their parents resulting in lower family
support for the migrant elderly (29). Relatively few studies have
investigated the association between acculturation and family
support and we are not aware of any studies that have examined
this relationship among the MEFC.

No research could be found to clarify the relationship
between acculturation, and loneliness

family  support,
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simultaneously, while more attention has been paid to the
relationship between acculturation, family support, and mental
health (30). In a study of high school students who migrated to
Norway, the cultural impact on mental health was found to be
mediated by family support (31). In addition, a study of Chinese
American older adults found that acculturation could affect the
mental health of older immigrants through family support (32).
In summary, some studies have explored the relationship
between acculturation and loneliness, family support and
loneliness, and acculturation and family support, yet no research
has ever clarified the association between acculturation, family
support, and loneliness simultaneously, nor mentioned the
MEEC as the research subject. This study aimed to clarify the
relationship between acculturation and loneliness, and further
verify whether there was a mediating effect exerted by family
support on this relationship among the MEFC in Jinan, China.

Methods

Study location and its population
conditions

Shandong Province is located in the east of China and Jinan
is its capital city. Its GDP in 2020 was about 1.01 trillion Yuan
(about US $158 billion), an increase of 4.9% over the previous
year. As of 1 July 2020, Jinan has jurisdiction over 10 districts,
two counties, 132 streets, and 29 towns. By the end of 2020,
Jinan had a permanent population of 9.2 million, with an average
annual growth rate of 1.27%. Among the permanent residents,
the population living in towns is 6.76 million, accounting for
73.46%, and the population living in the countryside is 2.44
million, accounting for 26.54% (33). The seventh census showed
that Jinan had a migrant population of 1.83 million (2).

Data collection and research participants

The data were collected in Jinan, Shandong Province, China
in August 2020. The subjects of the study were the elderly over 60
years old who followed their children to Jinan, China. This study
adopted the method of multistage cluster sampling to select
subjects. In the first stage of data collection, three regions were
selected from a total of 10 regions as primary sampling units
(PSU), considering the economic development and geographical
location of Jinan, China. In the second stage, three zones were
selected from each primary sampling unit (PSU) as secondary
sampling units (SSU). In the third stage, three communities were
selected from each SSU. Then, in these three communities, all
elderly people over 60 who migrated with their children were
taken as the total sample of this study.

In this survey, a total of 32 college students acted as
investigators and received training on research background
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information, questionnaire content, and social survey skills. The
investigators collected data in the form of face-to-face interviews
with the subjects for about 20 min each. A total of 670 MEFC
were selected and interviewed at first. However, 14 of them
were excluded because there were obvious logical errors in their
answers or their questionnaires were not completed. A total of
656 MEFC in Jinan, China were ultimately included in the study.

Culture shock theory

The theoretical basis is based on anthropologist Oberg’s
Culture Shock Theory. It refers to the sense of loss and
accompanying anxiety in the process of cultural transformation.
Oberg believes that culture shock is the result of an individual’s
contact with a different culture, such as tension and anxiety,
and it is also the individual’s sense of loss, confusion, and
incompetence due to separation from the familiar culture and
social symbols of the original culture. Studies have shown that
culture shock generally goes through four stages, honeymoon
stage, depression stage, adjustment stage, and adaptation stage.
The change process of these four stages generally takes the form
of a “U”-shaped curve. In the third stage, when immigrants
gradually understand the difference between the original culture
and the foreign culture, and gradually understand the local
customs, they begin to adjust their emotions, gradually get
out of the painful emotions, and gradually have their own
social contact, with certain social support, which will lead to
the gradual reduction of psychological loss and loneliness (34).
Based on the culture shock theory, a structural equation model
between the acculturation, family support, and loneliness of
the MEFC was constructed in this study. When the MEFC
gradually adapts to the local culture and customs, it will lead to
lower loneliness. Meanwhile, acculturation will also result in a
good family atmosphere and better family support, and finally,
indirectly reduce the loneliness of MEFC.

Measurements

Loneliness

This study used the short-form UCLA Loneliness Scale
(ULS-8) to assess the loneliness of the MEFC in Jinan, China.
There are a total of eight items in the ULS-8, each item can score
1-4 points (never, rarely, sometimes, always), and the total score
is between 8 and 32 points. The eight items were the following:
“(1) Tlack companionship; (2) There is no one I can turn to; (3)
I feel left out; (4) I feel isolated from others; (5) I am unhappy
being so withdrawn; (6) People are around me but not with
me; (7) I am an outgoing people; (8) I can find companionship
when I want it.” The higher the score, the higher the degree of
loneliness (35).
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Acculturation

Four questions were used as the indicators of acculturation:
“(1) understanding of local wedding customs; (2) understanding
oflocal funeral customs; (3) understanding of local diet customs;
and (4) understanding of local special food snacks.” Two levels
of answers were set for each question in the current research: “1.
don’t understand; 2. understand.”

Family support

Family support in this study was measured by four aspects:
“(1) children’s support, (2) couple’s support, (3) siblings’ support,
and (4) other family members’ support.” Two levels of answers
were set for each question: “1. no support or low support; 2.
high support.”

Data analysis

A descriptive statistics, t-test, and analysis of variance
(ANOVA) were employed to describe and determine the
statistically ~significant differences between demographic
characteristics, acculturation, and family support by adopting
the SPSS 26.0. A p-value of <0.05 was considered to be
statistically significant. The structural equation model (SEM)
was used to explore the relationship between acculturation,
family support, and loneliness among the MEFC in Jinan,
China. In this study, maximum likelihood estimation was
used to estimate the best fitting model. The SEM consisted
of endogenous and exogenous variables, the former being
loneliness and the latter being acculturation and family support.
The AMOS (IBM, Armonk, New York, USA) statistical
software package for Windows was conducted to run the SEM
in order to obtain the maximum likelihood estimation of
model parameters and to calculate the model fitness index.
Finally, we performed bootstrap tests (the sampling process
was repeated 1,000 times) to examine the total, indirect, and
direct effects of the model. The indirect effect was regarded
as statistically significant if the 95% confidence interval (CI)
excluded zero (36).

Results

General characteristics of the subjects

Table 1 shows the demographic characteristics of the MEFC
in this study. A total of 656 MEFC were included in the
data analysis, with a mean age of 66.19 £ 4.53 years old.
Among them, 30.1% were 63-65 years old. The average
score of ULS-6 among the MEFC was 12.82 £ 4.05 in this
study. For the sociodemographic information, most of the
MEFC were female (63.7%), had a rural Hukou (87.5%),
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TABLE 1 Demographic characteristics of the MEFC.

Variables N (%) Mean scoreof  t/F P
ULS-8 (SD)  value

Total 656 (100) 12.82 (4.05)

Sex 0.608* 0.436
Male 238 (36.3) 12.66 (4.14)
Female 418 (63.7) 12.92 (4.00)

Age (years) 1.160°  0.296
60-62 126 (19.2) 17.01 (2.63)
63-65 197 (30.1) 17.05 (2.98)
66-68 183 (27.9) 16.73 (3.08)
69— 150 (22.9) 17.17 (3.07)

Hukou 0.364° 0.716
Rural 574 (87.5) 12.84 (4.10)
City 82 (12.5) 12.67 (3.74)

Marital status 1.592*  0.112
Currently married 583 (88.9) 12.73 (4.03)
Single 73 (11.2) 13.53 (4.16)

Employment 2416°  0.090
Employed 37(5.6) 12.62 (4.29)
Retired 131 (20.0) 12.15 (3.88)
Unemployed 488 (74.4) 13.02 (4.07)

Education level 1.765*  0.152
Tlliteracy 196 (29.9) 13.36 (4.18)
Primary school 144 (22.0) 12.75 (3.94)
Junior high school 192 (29.3) 12.55 (4.04)
High school and above 124 (18.9) 12.48 (3.97)

Monthly income 0.849°  0.630
0-1,000 422 (64.3) 17.11 (3.06)
1,001-2,000 78 (11.9) 16.17 (2.54)
2,000 and above 156 (23.8) 16.72 (2.78)

MEFC, migrant elderly following children.
“t-test.
bE-test.

were currently married (88.9%), were unemployed (74.4%),
and had a monthly income of 0-1,000 (64.3%). Concerning
education, 18.9% of the MEFC had received a high school
education or above. Statistically significant differences between
education level and loneliness were found among the MEFC
in this study.

Table 2 shows the acculturation, family support, and
loneliness of the MEFC. In terms of acculturation, the
percentage of the MEFC who knew about the wedding
customs, funeral customs, diet customs, and special food
snacks of the inflow city was 42.4, 40.1, 51.1, and 46.5%,
respectively. Concerning family support, most of the MEFC
were able to obtain high support from their children (89.5%)
and spouse (83.5%), while the percentage of support from
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TABLE 2 Acculturation and Family support of the MEFC.

Variables N (%) Mean score of t P
ULS-8 (SD) value

Wedding customs 12.82 (4.05) 3.749 <0.01
Don’t understand 378 (57.6) 17.34 (3.08)
Understand 278 (42.4) 16.47 (2.72)

Funeral customs 3.791 <0.01
Don’t understand 393 (59.9) 17.33 (3.06)
Understand 263 (40.1) 16.44 (2.74)

Diet custom 4.737 <0.01
Don’t understand 321 (48.9) 17.53 (3.11)
Understand 335 (51.1) 16.45 (2.72)

Special food snacks 4.936 <0.01
Don’t understand 351 (53.5) 17.50 (3.05)
Understand 305 (46.5) 16.37 (2.74)

Children support 2.270 <0.05
None or low support 69 (10.5) 17.74 (3.09)
High support 587 (89.5) 16.89 (2.94)

Spouse support 0.762 0.121
None or low support 108 (16.5) 17.38 (3.14)
High support 548 (83.5) 16.90 (2.92)

Sibling support 3.830 <0.01
None or low support 303 (46.2) 17.45 (2.85)
High support 353 (53.8) 16.57 (3.00)

Other family support 5.140 <0.01
None or low support 417 (63.6) 17.42 (2.86)
High support 239 (36.4) 16.21 (2.99)

MEFC, migrant elderly following children.

siblings and other family members was 53.8 and 36.4%,
respectively. Statistically significant differences were observed
between loneliness and the four variables of assessing
diet
customs, and special food snacks) separately in this study.

acculturation (wedding customs, funeral customs,

Meanwhile, statistically ~significant differences between

loneliness and the three variables of measuring family
support (children
family support) were also found among the MEFC in the

support, sibling support, and other

current study.

Structural equation modeling analysis

Model fitness indices

Table 3 displays the value of the model fit indicators of this
study. As shown, the information of the model fitness indices
was: CFI = 0.946 > 0.90; GFI = 0.938 > 0.90; AGFI = 0.915
> 0.90; RMSEA = 0.061 < 0.080. The chi-square value of the
overall model was p < 0.001. All of the model fitness indices
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TABLE 3 The model fit index.

Index P CFI GFI AGFI RMSEA
Change range - 0-1 0-1 - -
Reference standard p<0.05 >0.90 >0.90 >0.90 <0.080
Actual value p <0.001 0.946 0.938 0.915 0.061

CFI, Comparative Fitness Index; GFI, Goodness of Fit Index; AGFI, Adjusted Goodness
of Fit Index; RMSEA, Root-mean Square Error of Approximation.

values indicated that the hypotheses model fits the empirical data
very well in this study.

Relationship between acculturation, family
support, and loneliness assessed by the SEM

The relationship between acculturation, family support,
and loneliness of the MEFC is shown in Figure 1. In detail,
there are two figures in Figure 1: the upper figure shows the
relationship between acculturation and loneliness, while the
lower figure illustrates the mediating effect of family support
on the association between acculturation and loneliness. In
addition, the SEM could be used not only to analyze empirical
relationships between different variables in the model but
also to analyze statistical associations between observed and
unobserved variables simultaneously. In this study, there were
three unobserved variables: acculturation, family support, and
loneliness. Among them, acculturation and family support were
both represented by four observation variables, and loneliness
was represented by eight observation variables.

As illustrated in Figure I (upper figure), acculturation
exerted a negative effect on loneliness (the standardized effect
= —0.25, p < 0.01). Moreover, as shown in Figure 1 (lower
figure), acculturation exerted a negative effect on loneliness (the
standardized effect = —0.22, p < 0.01), family support also
exerted a negative effect on loneliness (the standardized effect
= —0.31, p < 0.01), and acculturation exerted a positive effect
on family support (the standardized effect = 0.12, p < 0.05).

The mediating effect of family support on the
association between acculturation and
loneliness

Figure 1 also illustrated the mediation pathway model. The
path coeflicients showed that the total effect of acculturation on
loneliness was —0.25 (upper figure in Figure 1). After adding
family support (lower figure in Figure 1), the direct effect of
acculturation on loneliness was —0.22.

Table 4 shows the standardized total effect, direct effect,
indirect effects, as well as the results of the mediating effect.
Specifically, the standardized indirect effect coefficient of
acculturation on loneliness through family support was —0.037,
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Path diagram of the association between acculturation and loneliness with family support as a mediator (n = 656). Employing the
cross-sectional data, the relationship between acculturation and family support, and loneliness was analyzed. Arrows indicate the associations
and directions between variables, and double curved arrows indicate the correlation between each factor. All parameter estimates were
statistically significant (p < 0.001); x2 = Chi-square; GFl, Goodness of Fit Index; AGFI, Adjusted Goodness of Fit Index; CFl, Comparative Fitness
Index; RMSEA, Root-mean Square Error of Approximation; MEFC, migrant elderly following children.

YDOOO O 6

with a mediating effect of 14% [14% = 0.12 x (—0.31)/0.12
x (—0.31) +(—0.22)]. The bootstrap test suggested that the
direct mediating effect via family support was —0.037 (95%CI:
—0.079 to —0.013, p < 0.001). These effects were significant since
the 95%CI excluded zero. Therefore, the association between
acculturation and loneliness was achieved partly through
family support.
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Discussion

Principal findings and comparison with
other studies

Employing the SEM, this study investigated the relationship
between loneliness, acculturation, and family support among the
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TABLE 4 The standardized total, direct, and indirect effects of acculturation on loneliness with family support as mediators (N = 656).

Path Standardized effect value
Direct effect —0.22
Acculturation— Loneliness

Indirect effect —0.037
Acculturation— Family support

Family support— Loneliness

Total effect —0.25

0.041

0.016

0.041

SE p Percent (%) 95%CI
LLCL ULCL
<0.01 86 —0.298 —0.138
<0.01 14 —0.079 —0.013
<0.01 100 —0.341 —0.170

SE, standard errors; CI, confidence interval; LLCL, lower limits confidence interval; ULCL, upper limits confidence interval.

MEFC in Jinan, China. The results revealed that the loneliness
of the MEFC was associated with their acculturation, while
family support mediated the relationship between acculturation
and loneliness.

Loneliness of the MEFC

The mean score of loneliness among the MEFC in this
study was 12.82 £ 4.05, indicating that they had a low level of
loneliness. This result is lower than a study of Italian elderly
people (13.1 £ 6.9) (37), which might be because most of the
MEFC come to the inflow city to take care of their children,
so their bodies are relatively healthy, while physical frailty and
disability are an important cause of loneliness (38). In addition,
the loneliness level of this study was also lower compared
to a Nigerian study of retired elderly people (20.31 £ 3.59)
(39). It might be because most Nigerian elderly people are
not accompanied by their children after retirement (40), and
although most of the MEFC did not have a job, they were
accompanied by their family members, so they had a lower
level of loneliness. However, in a study on the elderly in rural
China (11.09 + 4.59) (41), it was found to have a lower level
of loneliness than this study. The possible explanation for this
difference was the MEFC were not used to the inflow cities and
felt unfamiliar or the differences in socioeconomic status among
sample cities.

Acculturation and loneliness

A negative relationship between acculturation and loneliness
was found among the MEFC in this study, that is, the better
the acculturation, the lower the loneliness. The negative effect
of acculturation on loneliness in our study was similar to that in
the study conducted among older immigrants in Sweden, where
it was also found that the migrant elderly were not able to adapt
to the culture which could lead to feelings of alienation and
non-belonging that triggered experiences of loneliness (42). In
previous studies, the immigrants who were able to share a similar
language and culture had lower levels of loneliness, while those
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who did not had higher levels of loneliness (43). The relationship
between acculturation and loneliness could also be partially
explained by the concept of cultural belonging (44). Although
it might be a resource for migrants experiencing two different
cultures during their migration, there are also inner conflicts
in migrants’ sense of belonging. Therefore, in terms of cultural
belonging, if cultural attachment and inclusion between two
cultures could prevent loneliness, then acculturation stress and
cultural conflict could also increase the loneliness of migrants
(45). Specifically, for the MEFC in this study, most of them came
from rural areas and migrated to cities following their children.
The big differences between their hometown and inflow city
might cause cultural conflicts for them, and further result in
increased loneliness.

Family support and loneliness

The relationship between loneliness and family support in
the MEFC was negative in this study, which was consistent with
previous research that found that the level of family function and
social support were important factors affecting the loneliness of
the elderly (46, 47). Family relationship was an important part
of the social network, and children were important sources of
companionship, intimacy, and sharing (48). Spouse’s company
was also an important factor in reducing loneliness among older
adults (49). In addition, sibling support could ease the loneliness
of older adults (50). It is well-known that Asian populations
are characterized by collectivism compared to the individualism
of the West (51). Studies have shown that the loneliness of
collectivist societies is higher than that of individual socialist
societies (52) because the core of collectivism is interdependence
which emphasizes the relationship between individuals (53).
Srinivasan’s research found that strong relationships were the
norm in rural areas in India, while a lack of such social
connections was akin to a departure from cultural norms
and could be seen as painful which finally led to an increase
in loneliness (54). In a study on Chinese American older
adults, a supportive network was observed to reduce the
effects of adverse stressors and to improve mental health
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outcomes (32). Regarding the MEFC in the current study,
their support from family members might help them to face
unfamiliar environments, integrate into the inflow city, and
reduce their loneliness.

Acculturation and family support

A positive relationship between acculturation and family
support was observed in this study, implying that the
improvement of acculturation would lead to higher levels of
family support. This result was consistent with a study on
Mexican Americans which also found that those who approved
more of Mexican culture and customs would enjoy a higher
level of family support (55). Moreover, it was found that second-
generation Mexican Americans were more likely to have large
family networks and receive family support than first-generation
Mexican American women (56). However, a study on Latino-
American adolescent boys showed that higher acculturation
could lead to family conflicts. This might be due to the fact
that the teenagers could more easily and actively integrate into
the local culture and environment, while their parents would
generally follow the original cultural values and customs. This
gap in the acculturation of children and parents might lead to
their differences in cultural values, and further cause conflicts
among family members (57). For the MEFC, when they have
better acculturation, they might become more cheerful, be more
willing to communicate with their family members, and be more
likely to have a higher level of family support.

The mediating effect of family support

This study found that the family support of the MEFC
played a mediating role between acculturation and loneliness,
and the mediating effect accounted for 14% of the total effect.
This was similar to a previous study among Latino adults,
which also found that family support had a mediating effect
between acculturation and mental health (58). The reason
may come from the fact that social support could reduce the
stress caused by unfamiliar cultural environments during the
intercultural transition of migrants and could further promote
their physical and mental health (59). In detail, as an important
resource for immigrants (60), social support has been shown
to be associated with acculturation (61) and is helpful for the
maintenance of the mental health of immigrants (62). Therefore,
family support became a mediator between acculturation and
loneliness. Compared with the young people who need to
develop their careers in the inflow city, the MEFC might not have
an urgent need to expand their network and comprehensively
adapt to the local culture, since their main job is to take
good care of their grandchildren. Moreover, taking care of
their grandchildren consumed most of their time and energy,
which also caused them to have limited time and energy for
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purposely enlarging their network and caring for their own
health conditions. All of these factors made the MEFC more
reliant on family support for adapting to life in the inflow city.
In this sense, as a mediating variable, family support played
an important role between acculturation and loneliness for
the MEFC.

Implications

The following policy recommendations are provided based
on the results of this study: First, the community could arrange
certain programs and activities to help the MEFC to learn
the culture of the inflow city, to better adapt to local life,
and to enhance their sense of belonging. Second, the family
members of the MEFC should pay attention to the mental health
of the MEFC, provide them with a good living environment,
and create a good family atmosphere. Third, community
health centers are encouraged to pay attention to the mental
health of the MEFC and conduct psychological counseling and
health education.

Limitations

This study has the following limitations: First, cross-
sectional data was used and so causality cannot be predicted
(such as the association between acculturation and family
support). Second, due to the lack of systematic scales of
family support and cultural adaptation in the questionnaire,
we only selected certain relevant indicators for evaluation,
which are expected to be improved in follow-up research.
Third, multi-stage cluster sampling was employed to
select the participants, yet the survey weights were not
applied and calculated. Fourth, more confounding variable
effects (such as duration of migration) on the loneliness
of MEFC are needed to be examined in future studies.
Finally, due to the COVID-19 pandemic, this study only
selected the MEFC in Jinan as the research subjects as more
surveys in other cities in China could not be conducted.
This means that the results cannot represent more MEFC

populations in China.

Conclusion

The average ULS-8 score of 12.82+4.05 indicated a low level
of loneliness among the MEFC in Jinan, China. Acculturation
was found to be associated with loneliness, while family
support was observed to play a partial mediating role between
acculturation and family support among the MEFC in Jinan.
Policy implications were provided to decrease loneliness and
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improve the mental health status of the MEFC based on the
findings of this study.
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We explore if low-educated noncitizens, who have a considerably high
uninsured rate, internally migrate to states with more generous public
insurance benefits. We utilize the state-level variation in accessing Medicaid
benefits and employ a difference-in-differences methodology that compares
in-migration and out-migration rates of non-citizens in states that adopted
Medicaid expansion, both before and after the policy implementation, to the
outcomes of non-citizens in states that did not adopt the expansion. We
find that interstate in-migration (out-migration) rates of Medicaid expansion
states did not increase (decrease) relative to that of non-expansion states after
the expansion.

interstate migration, welfare-induce migration, affordable care act, Medicaid
expansion, non-citizen immigrants

JEL Classification: H53, 113, R23

Introduction

Non-citizen immigrants represent a particularly interesting group for understanding
welfare-induced migration both because they have low rate of insurance coverage to
begin with and because they constitute a sizeable share of the United States population.
In 2019, there were 21.3 million non-citizens in the United States, accounting for
approximately 7% of the total population. However, 25% of them were uninsured
compared to <9% of citizens (1). Due to limited access to both public and private
coverage, the uninsured rate is even higher among low-income non-citizen immigrants.
Statistics indicate that more than three quarters of the uninsured non-citizens are low-
income [below 200% of the Federal Poverty Level (FPL)], and most of them work
in jobs that are less likely to provide health insurance. Will low-income non-citizen
immigrants, who are highly uninsured and have a low probability of affording their own
coverage, internally migrate out of states with more-stringent rules and into states with
more-lenient rules in pursuit of public coverage?
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Medicaid expansion under the Affordable Care Act (ACA)
provides us with an opportunity to improve our understanding
on this question. The expansion was originally formulated to
extend insurance coverage to non-elderly adults with family
incomes up to 138% of the FPL at a national level ($30,305 for a
family of three in 2021)%, but was effectively made a state option
by a 2012 Supreme Court ruling. By January 2014, when the
expansion was set to begin nationwide, 24 states and the District
of Columbia decided to expand their Medicaid program in line
with the ACA, whereas the remaining states did not. Later, two
additional states implemented during 2014 (MI and NH), three
expanded during 2015 (PA, IN and AK), two more expanded
in 2016 (LA and MT), as shown in Figure 12. Given that states
are not permitted to condition Medicaid eligibility on length
of residence, one implication is the possibility that less well-off
residents migrate to states that adopted the expansion. One more
possibility is that states with expanded Medicaid coverage may
result in higher residential satisfaction which would inhibit out-
migration.

One strand of the welfare-induced migration literature,
largely focused on international migration, emphasizes that
immigrants make their location decisions at least partly on
the basis of the generosity of welfare programs (2). Another
strand of the literature explores intranational migration within
the United States due to variations in public benefits across
states. Most of the studies in intranational migration focus
on the general low-income population (3-6) and conclude
with modest welfare migration effects. There is, however, only
scant evidence of welfare-induced interstate migration on non-
citizen immigrants.

Yasenov et al. (7) is one of the few studies that focus on
immigrants. Welfare reform in 1996 barred immigrants who
are lawful permanent residents with <5 years of residency
in the United States from accessing Medicaid benefits (5-year
ban). Later, several states extended coverage to lawfully residing
children and pregnant women without a 5-year waiting period.
They take advantage of this state level inequalities in eligibility
and explore whether these two specific immigrant groups who
are excluded from the 5-year ban in some states move across
state borders to access public coverage. They find no evidence
that the introduction of Medicaid benefits in a specific state was
associated with increases in migration of immigrants from other
states among the targeted two groups of immigrants.

Non-citizen immigrants utilization of welfare benefits have
been a contentious policy issue for decades. Some believe that
“high rates of immigration are straining the health care system
to the breaking point” (8). While others claim that immigrants

1 U.S. Department of Health and Human Services, Office of the Assistant
Secretary for Planning and Evaluation, 2021 Poverty Guidelines. Available
online at: https://aspe.hhs.gov/poverty-guidelines.

2 Hawaiiis an expansion state; Alaska expanded in 2015.
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use a disproportionately small share of the nation’s health
care costs (9, 10) and are paying more than what they are
receiving (11, 12). Studying welfare-induced migration is a way
of measuring immigrants’ response to public benefits. In this
paper, we investigate how state variation in accessing Medicaid
coverage affected access to insurance coverage and interstate
migration of the low-educated non-citizen immigrants. Our
general empirical strategy is a difference-in-differences (DD)
approach that compares insurance coverage and interstate
migration flows of low-educated non-citizen immigrants in
states that did and did not expand Medicaid before and after
adoption of the policy. To the best of our knowledge, this is the
first paper designed to measure the overall immigrant interstate
migration response to Medicaid expansion.

The empirical estimates suggest that Medicaid expansion
was associated with an increase in insurance rate among low-
educated non-citizens by 4.1 percentage points and an increase
in Medicaid coverage by about 8.2 percentage points. However,
our findings in migration flows indicate that interstate in-
migration (out-migration) rate of Medicaid expansion states
did not increase (decrease) relative to that of non-expansion
states after the expansion, which suggest that the variation in
accessing Medicaid coverage did not result in a meaningful effect
on interstate movements among the studied sample.

Our study contributes to the literature on welfare-induced
migration in several ways. First, we rely on the most recent
expansion of Medicaid coverage and focus on the low-educated
non-citizen immigrants. Second, we examine the migration
responses of non-citizens to and from states with expanded
Medicaid eligibility by explicitly exploring both in-migration
and out-migration flows. Third, we use several years of data after
2014 to uncover any longer-run effects that may not be visible
immediately after the expansion.

Methods

Data source and classification of states

We obtain data for the period 2010-2017 from the American
Community Survey (ACS) to explore the impact of Medicaid
expansion on insurance coverage and interstate migration flows
among non-citizen immigrants. The ACS surveys a cross-
sectional 1% sample of U.S. households every year. It’s large
sample size (approximately 3 million observations in all)
allows us to focus on a subset of the general population (i.e.,
non-citizen immigrants) without losing estimation precision.
Besides, participation of this survey is mandatory which reduces
concerns about sample selection issue®. In the ACS, we observe

3 Response rate during our sample period (2010-2017) is consistently

over 90 percent. https://www.census.gov/acs/www/methodology/

sample-size-and-data- quality/response-rates/.
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FIGURE 1

Status of Medicaid expansion decisions, as of 2018. Source: The Henry (13).

|:| Non-expansion States
- Expand on 1/1/2014
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whether a respondent is currently residing in a different state
than 1 year prior to interview, as well as the exact state of
residence in those two periods*.

Sample selection and classification of
states

There are concerns associated with selecting the analysis
sample using income since income is potentially affected by
the policy and migration®. Instead, education is exogenous to
the expansion and the common practice is to use low-educated
group as a proxy for low-income group in examining effects
of means-tested welfare programs. Accordingly, we restrict our
main sample to non-citizen immigrants with less than high
school education. Using education level to incorporate eligibility
reduces the endogeneity-of-sampling issue, however, it may
create attenuation bias. For comparison, we present results for
low-income sample in a robustness analysis. To capture a broad
range of low-educated non-citizens whose interstate migration
behavior might plausibly have been affected by the expansion,
our primary sample was further restricted to those at the ages of

4 The Annual Social and Economic Supplement of the Current
Population Survey (March CPS) is similar to the ACS in that it asks
individuals whether their residence in the previous year was in the same
state as their current residence. However, sample size of the March CPS
is only about one-third of the ACS. Therefore, we rely on the ACS dataset.
5 Meyer (14) criticizes the use of sample conditioning on below an
income threshold in welfare migration literature, because income usually
increases when people migrate from a low benefit state to a high benefit
state. This would lead to a bias against finding evidence of welfare
migration. Instead, he suggests using the “at-risk group” to study the

welfare migration.
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18-64°. To coincide with the 5-year waiting period that qualified
non-citizens need to observe before they become eligible for
Medicaid coverage (5-year ban), we restrict the sample to non-
citizens with at least 5 years of residency in the United States’.
With these exclusions, the baseline sample includes 305,386
non-citizens®.

To classify states into those experienced changes in
Medicaid coverage and those not, we rely on Kaiser Family
Foundation’s (KFF) annual 50 states survey of eligibility rules.
One complication with classifying which states into those
experienced a change in Medicaid policy (“treated”) and those
not (“control”) is that the ACA allows states flexibility to expand
Medicaid coverage before 2014, and several states did so to
varying degrees. Since the passage of the ACA in 2010, five states
(CA, CT, MN, NJ,and WA) and District of Columbia (DC)° have
enacted Medicaid expansion that include some or all of the low-
income adults who will become eligible for Medicaid, starting

6 Adults over the age of 65 are generally be covered by Medicare.

7 We probe the robustness of our results by restricting the sample to
those with less than five years of residency. Estimates remain largely
unchanged. Results are not reported but available upon request.

8 It is worth noting that immigrants who are naturalized are excluded
in our main sample because they are accorded the same access to public
benefits as native-born citizens and are more assimilated, meaning their
options of benefit use are more similar to those of native-born citizens
(15). Buchmueller et al. (16) argue that naturalized citizens "look like"
natives. Ku and Matani (17) find that difference in insurance rates between
natives and naturalized citizens is not significant, while the percentage of
noncitizens who were uninsured was much higher than that of natives.
Therefore, we believe separating noncitizen immigrants from naturalized
citizens gives a clearer picture of the effects of Medicaid expansion
on immigrants.

9 We call these five states plus DC as “early expanders”.
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TABLE 1 Descriptive statistics (unweighted).

Non-expansion states

10.3389/fpubh.2022.955257

Expansion states

Mean SD Mean SD
A: Demographic variables
Age 41.31 11.10 42.54 10.91
Female 0.46 0.50 0.48 0.50
Married 0.64 0.48 0.62 0.49
Num. of own children 1.62 1.50 1.64 1.47
Hispanic 0.91 0.28 0.88 0.33
Family income as of FPL 160.65 117.42 171.73 121.78
% with income <138% of the FPL 0.51 0.50 0.47 0.50
B: Health insurance coverage
Uninsured 0.69 0.46 0.50 0.50
Employer-sponsored 0.19 0.39 0.23 0.42
Privately purchased 0.24 0.42 0.26 0.44
Medicaid 0.08 0.26 0.24 0.42
C: Labor market
In labor force 0.69 0.46 0.69 0.46
Unemployed 0.07 0.26 0.10 0.30
Ln (hours) 3.60 0.40 3.58 0.42
Fulltime 0.88 0.32 0.86 0.34
Obs. 109,162 196,224
D: In-migration rate
Cross-state migration 0.0123 0.11 0.0068 0.0825
Cross E/NE state migration 0.0065 0.0804 0.0023 0.0477
Obs. 109,162 196,224
E: Out-migration rate
Cross-state migration 0.0099 0.0988 0.0082 0.0901
Cross E/NE state migration 0.0041 0.0639 0.0036 0.0600
Obs. 108,898 196,488

Source: American Community Survey (2010-2017).

Sample is limited to non-citizens with less than high school education at ages 18-64. Each cell in panels A-C reports the sample mean of the variable indicated, among noncitizens in
the baseline sample with current state in non-expansion states (column 1) or in expansion states (column 2). Panels D and E report the average in-migration and out-migration rate for
the studied sample. Cross-state migration means moved across a state border line. Cross E/NE state migration means moved across a state border line between an expansion state and a

non-expansion state. FPL is federal poverty level.

in 2014, under the ACA (18, 19). In addition, MA experienced
significant policy reforms prior to 2010. Individuals in these
states may or may not experience a policy change after 2014
depend on the degree of prior expansion. In the main analysis
sample, we consider states that expanded Medicaid coverage by
2014 as the treatment group®®. The other issue is that there is
no deadline for states to decide whether or not to adopt the
expansion. As we discussed, most of states expanded on the first

10 To assess whether including states with pre-ACA expansions, either
limited or comprehensive, made a difference, we re-estimate all models
in several ways. First, we drop MA. Second, we drop the “early expanders”.
Third, we drop the "early expanders” plus MA. None of specifications yield

result that are meaningfully different from the baseline specification.
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day of 2014, but a handful expanded in later years. In the main
analysis sample, we exclude states that expanded after the first
day of 2014 (MI, NH, PA, IN, AK, LA, and MT). In other words,
we only consider states that did not expand Medicaid coverage
during the study period as the control group.

Unweighted summary statistics** for the studied sample are
calculated and stratified by state Medicaid expansion status (see
Table 1). In the primary sample, 64% of the observations are
in expansion states, while 36% are in non-expansion states.
In terms of demographic differences, characteristics are fairly
well-matched, except that non-citizens in non-expansion states

11 We present the descriptive statistics with the ACS survey weights in

Appendix Table Al.
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tend to have a higher rate of poverty. In non-expansion states,
51% of the low-educated non-citizens has income at or below
138% of the FPL, while it is 47% in Medicaid expansion states.
In terms of health insurance coverage, expansion states have
relatively higher rate of coverage, mostly coming from Medicaid
coverage, though higher rate of employer-sponsored coverage
also contributes to the disparity. In terms of labor market
outcomes, however, the two sets of states look fairly similar.

Interstate migration: In-migration and
out-migration

The expansion of Medicaid coverage could have attracted
non-citizens from non-expansion states to move in or persuaded
those in expansion states who might have considered leaving to
stay put or change destination, after the expansion. Therefore,
the most powerful measure to detect interstate migration effects
of the Medicaid expansion is to investigate the relative changes
in migration rate between expansion and non-expansion states.
Accordingly, we define two binary variables (i.e., in-migration
and out-migration) to estimate the potential effects.

It is motivated in part by Goodman (20) who explores
whether non-expansion-to-expansion migration increased,
the
migration among low-income population. He shows that

relative  to increase in expansion-to-non-expansion
migration from non-expansion states to expansion states
did not increase relative to migration in the reverse
direction. One of our outcome variables, out-migration,
is similar to his specification, which is defined from the
perspective of a respondent’s original state of residence
(12 months prior to interview). It equals one if a person
had moved out of an expansion state and moved into a
non-expansion state (out-migration for expansion states)
or moved out of a non-expansion state and moved into an
expansion state (out-migration for non-expansion states)
in the last 12 months. However, this specification only
explores one aspect of the potential migration effect of
Medicaid expansion.

Migration is not only affected by factors that push
individuals to migrate out (perspective from state-of-origin),
but also by factors that pull individuals to move in (perspective
from state-of-destination). Based on this logic, when benefits
are more favorable in some states, such conditions are expected
to create an incentive for potential beneficiaries to migrate in.
Earlier studies also show the concern of that characteristics in
destination regions may correlate with both welfare policy and
immigration pattern (21, 22). Accordingly, we define another
outcome variable, in-migration, as from the perspective of state-
of-destination (current state of residency). And we assume
that a state’s in-migration rate is affected by current state’s
economic conditions. Following Kaushal (23), we introduce
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state-of-destination fixed effect to control for unobserved
time-invariant destination characteristics. If the expansion of
Medicaid coverage changes interstate migration rate, then
we should expect an increase in in-migration rate and a
decrease in out-migration rate. We will discuss further in
Statistical Analysis.

Swartz and Sommers (5) use “cross-state in-migration and
out-migration” to examine the potential interstate migration
effect of public insurance expansions in AZ, ME, MA, and
NY. They define “cross-state in-migration” as whether a
person had moved into an expansion or a non-expansion
state from another state in the previous years and define
“cross-state out-migration” as whether a person who had
been living in a non-expansion state or expansion state
had moved to another state in the previous year. However,
“cross-state migration” includes not only migrations from
expansion states to non-expansion states or from non-
expansion states to expansion states but also migrations
between expansion states and between non-expansion states.
Immigration flows either between expansion states or between
non-expansion states should not be counted as welfare-
induced migration.

We present average migration rate for both definitions of
“in-migration” and “out-migration” in panels D and E of Table 1
for comparison. The first row of panels D and E shows the mean
of cross-state in-migration and out-migration rate. The second
row shows the mean of our measurement of in-migration and
out-migration rate (i.e., moved from an expansion state to a
non-expansion state or in a reverse direction). On average, in
our sample period, cross-state in-migration rate averaged 0.88
percent each year (1.23 percent in non-expansion states and 0.68
percent in expansion states), and out-migration averaged 0.88
percent'? (0.99 percent in non-expansion states and 0.82 percent
in expansion states). Only 30-50 percent of the non-citizens who
migrated across states, or 0.38 percent of the sample, said that
they had changed their state of residency from an expansion
state to a non-expansion state or in a reverse direction.

To understand broad patterns of migration flows between
expansion and non-expansion states in the analysis sample,
we plot annual means of in-migration and out-migration rates
for Medicaid expansion and non-expansion states in Figure 2.
The left figure shows that in-migration rate of non-expansion
states decreases relative to that of expansion states after the
expansion. The right figure shows that the average percent of
non-citizens moving out of expansion states decreases relative
to the average percent of non-citizens moving out of non-
expansion states, after the expansion. However, the difference
in changes is relatively small. Notably, both in-migration and

12 We exclude individuals who migrated from and to other countries;
therefore, we have a unique sample for in-migration and out-migration

analyses.
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out-migration rates are generally higher in non-expansion states
than in expansion states, both before and after the expansion.

Statistical analysis

Health insurance coverage

The effect of Medicaid expansion in reducing un-insurance
rate among the general low-educated population has been
well documented in the health economics literature [(24, 25)
to name a few]. However, the effect on low-educated non-
citizens remain underexplored. Therefore, we first investigate
if the expansion of Medicaid coverage associates with changes
in insurance coverage of low-educated non-citizens before we
formally explore the migration effects.

The ACS asked whether an individual had health insurance
coverage as well as the type of coverage at the time of interview.
Based on the survey questions, we defined four insurance
coverage indicator variables. One was a dummy variable and
denotes lack of any type of coverage (i.e., uninsured). The other
three were indictors for a specific type of coverage, including
privately purchased", employer-sponsored and Medicaid. We
employ a DD research design and compare changes in health
insurance coverage of low-educated noncitizens in states that did

13 The private purchases include both employer-sponsored and non-
group purchases. Estimates for models that divide the privately insured
into those without employer-sponsored insurance are largely consistent
with the estimates obtained with employer-sponsored insurance. Also,
individuals could report having more than one type of coverage in the
ACS, and we allow for this in our analysis. Therefore, the types of coverage

are not mutually exclusive.
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and did not expand Medicaid coverage before and after adoption
of the policy. The DD approach could cancel out the effect
of common factors that affect both the treatment and control
groups and isolate the effect of Medicaid expansion. We obtain
the DD estimates of the ACA Medicaid expansion by running a
regression of the following form on our outcome variables*:

Yist = Bo + B1Expanijs x Posty + Xy +ns + 60 + &5 (1)

Equation (1) indicates that the health insurance coverage, for

@

example, Medicaid, of noncitizen “i

« »

in state “s” and year

“t” depends on the interaction of an indicator of whether a

wo »

noncitizen “#’s” current state of residency is in the treatment
group with a time dummy that equals one after year 2014
(Expanjs x Posty), and demographic characteristics and state-
level variables (X). Demographic characteristics include age,
age squared, gender and marital status. State-level variables
include unemployment rate [taken from the (26)] and the
annual average number of weeks of unemployment insurance
(UI) benefits available [adopted from Farber and Valletta (27)
and Valletta (28)**]. A full set of state-of-destination and year
dummies, ns and 6, are also included in the equation to
account for unobserved state-level heterogeneity and common

14 The regressions are weighted by the ACS sample weights. We
also performed same regressions without using the sample weights. All
estimates are consistent with the main findings. The results are not shown
but are available upon request.

15 We are grateful to Dr. Robert G. Valletta at Federal Reserve Bank of
San Francisco for providing us with data on unemployment insurance

benefit durations.

frontiersin.org


https://doi.org/10.3389/fpubh.2022.955257
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Guo and Zou

TABLE 2 Changes in health insurance coverage.

Medicaid
Expand x post 2014 0.0818***
(0.0094)
Mean of dep. var. in expansion states before 2014 [0.1867]
State fixed effect and year fixed effect Yes
Obs. 305,386

Source: American Community Survey (2010-2017).

10.3389/fpubh.2022.955257

Private purchase Employer-sponsored Uninsured
—0.0381** —0.0231%* —0.0410**
(0.0108) (0.0060) (0.0154)
[0.2384] [0.2171] [0.5759]
Yes Yes Yes
305,386 305,386 305,386

Estimates report coefficients on interaction term between an indicator for whether the state is an expansion state and an indicator for whether the year is after 2014. Sample used in
this analysis is limited to non-citizen immigrants between ages 18 and 64. Regressions are adjusted using indictors for state, year, age, age squared, gender, and marital status. State level

variables include the unemployment rate and the annual average number of weeks of unemployment insurance benefits available. Regressions are weighted by the ACS sample weights. All

standard errors (parentheses) are clustered on current-state level. Mean of dependent variables in the set of expansion states before 2014 are reported in brackets.

*p <0.1;** p < 0.05*** p < 0.01.

time trends in the outcomes across states. Standard errors are
clustered at state-of-destination level to adjust for within-state

correlation over time.

In-migration and out-migration

In-migration;; = Po + B1Expanis x Posty + Xy + ns + 0
+€ir (2)

the dependent variable, In-migration;s, equals 1 for a noncitizen
i who have moved from a non-expansion state to an expansion
state or in a reverse direction, in the 12 months prior to interview
in year t, otherwise equals to zero. Expan;s x Post; is the
interaction of an indicator of whether a respondent’s state-of-
destination (current state) is an expansion state with a time
dummy that equals one after year 2014. X includes the same
set of demographic characteristics and state-level variables as
in equation (1). Standard errors are clustered at the state-of-
destination level. Therefore, coefficient 81 captures the relative
change (expected to be weakly positive) between inflows in
these two directions after 2014 relative to that difference in

earlier years.

Out-migration;ss = Po + ﬁlExpanor,-g,-nis x Post; + Xoriginy
origing + Or + it (3)

Expanorigin is a dummy variable that equals one if a respondent’s
state-of-origin is an expansion state. Xorigin includes the same
set of controls as in equation (1) but refers to last year. Norigin 1
a set of state-of-origin dummies. Standard errors are clustered
at the state-of-origin level. Therefore, coefficient 1 captures
the relative difference (expected to be weakly negative) of out-
migration rates between expansion and non-expansion states

after 2014 relative to that difference in earlier years.
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Results

Health insurance coverage

We begin the discussion of results with the effect of
Medicaid expansion on insurance coverage, which is classified
into Medicaid, private insurance, employer sponsored insurance
and uninsured. Regression estimates in Table 2 indicate that
the expansion of Medicaid coverage was associated with 4.1
percentage points (from a base of 57.59 percent) decrease in
un-insurance rate, 2.31 percentage points (from a base of 21.71
percent) decrease in employer-sponsored coverage, and 3.81
percentage points (from a base of 23.84 percent) decrease in
private coverage for low-educated non-citizens in expansion
states relative to their counterparts in non-expansion states.
The changes were driven entirely by an increase in Medicaid
coverage (8.18 percentage points). All estimates are statistically
significant. The decrease in private insurance and increase in
Medicaid coverage suggest some amount of crowd-out of private
for public insurance. In short, our findings in health insurance
coverage are in line with published evidence, which found robust
evidence that the expansion of Medicaid coverage is associated
with significant increase in insurance rate.

The estimates (see Appendix Table A1) for the low-income
sample (at or below 138% of the FPL'®) are very similar to those
for the low-educated sample (Table 2), although slightly larger.
For example, the 2014 Medicaid expansion was associated with
a 10.07 percentage point increase in Medicaid coverage, a 5.51
percentage point decrease in uninsured, and a 4.46 percentage
point decrease in private insurance. All estimates are statistically
significant. Overall, the estimates suggest a slightly higher rate
of crowd-out of private for public insurance than in the low-
educated sample.

16 FPL is based on each family's total income for previous years as a

percentage of the poverty thresholds.
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TABLE 3 Changes in in-migration and out-migration rates: Main result:

Model 1

S.

10.3389/fpubh.2022.955257

Model 2 Model 3

In-migration Out-migration

In-migration

Out-migration In-migration Out-migration

Expand x post 2014 0.0001 0.0005
(0.0010) (0.0008)

Mean of dep. var. in [0.0023] [0.0023]

expansion states

before 2014

Demographic Yes Yes

controls

State fixed effect Yes Yes

and year fixed effect

State-level controls No No

State specific linear No No

trends

Obs. 305,386 305,386

—0.0004 0.0003 0.0007 —0.0007
(0.0010) (0.0008) (0.0024) (0.0015)
[0.0023] [0.0023] [0.0023] [0.0023]
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
No No Yes Yes
305,386 305,386 305,386 305,386

Source: American Community Survey (2010-2017).

Sample used in the analysis is limited to non-citizen immigrants between ages 18 and 64 with education level less than high school. Estimates report coefficients on the interaction term

of equations (2) and (3). Regressions are adjusted using indictors for state, year, age, age squared, gender, and marital status. State level variables include the unemployment rate and the

annual average number of weeks of unemployment insurance benefits available. Regressions are weighted by the ACS sample weights. All standard errors (parentheses) are clustered on

current-state level for in-migration equations and origin-state level for out-migration equations. Mean of dependent variables in expansion states before 2014 are reported in brackets. See

Appendix Table A3 for a full set of results.
*p <0.1;** p < 0.05*** p < 0.01.

In-migration and out-migration: Baseline
results

In this subsection, we address our primary question: whether
the expansion of Medicaid coverage associates with changes
in interstate migration patterns among the low-educated
noncitizen immigrants. To explore this question, we estimate
equations (2) and (3) and report the corresponding estimates in
Table 37,

We first estimate a model that without including state level
variables and present the estimates in Model 1. In model 2,
we further include the state-level unemployment rate and the
annual average number of weeks of unemployment insurance
(UI) benefits available. Buchmueller et al. (29) argue that part
of the reason that individuals migrate to expansion states is
because they can spend more time on unemployment and
search for a better job. This raises a concern of that state-
level decisions in expanding Medicaid coverage may correlate
with state-level economic conditions. The other concern is
that Medicaid expansion may correlate with changes in other
welfare programs that also affect migration. Most of the states
reduced their UI duration back to normal level of 26 weeks
when the Emergency Unemployment Compensation program'®

17  We only present the coefficient for the variable of interest in
Table 3. Coefficients of all demographic characteristics are presented in

Appendix Table A3.
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was terminated at the end of 2013, which corresponds exactly
to when Medicaid expansion took effect (on Jan 1, 2014).
As discussed by Buchmueller et al. (29), the reduction in UI
availability could offset and hence bias the estimated impact
of Medicaid expansion. Statistics also show that, on average,
expansion states tend to be more generous on UI benefits than
non-expansion sates, and a number of non-expansion states
reduced their normal UI duration below 26 weeks after 2014.
Thus, it is important to control for the generosity of Ul benefits.
In model 3, we further include state-specific linear trends to
control for any difference in the trends of interstate migration
between expansion and non-expansion states'®.

The estimates in model 1 indicate that Medicaid expansion
was associated with an increase in in-migration rate of 0.01-
percentage-point and an increase in out-migration rate of
0.05-percentage-point, however both estimates are statistically
insignificant. Model 2 includes state unemployment rate and
UI durations, and the results indicate that Medicaid expansion
was not associated with a change either in in-migration or out-
migration. Model 3 adds state-specific trends and results show

18 In response to the 2007-09 "Great Recession,” the maximum
duration of unemployment benefits was increased from the normal level
of 26 weeks to an unprecedented 99 weeks [see Valletta (28) for details].
19 This allows us to address concerns regarding potential biased
introduced by state-level controls, such as unemployment rate and

Ul benefits.
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(A) In-migration. (B) Out-migration. Event study of in-migration and out-migration rates among non-citizens. Sources: Authors’
difference-in-differences (DD) estimates from the 2010 to 2017 American Community Survey. Coefficients (blue dots) and 95% confidence
intervals (blue vertical dashed lines) from DD regressions are plotted in the figure (year 2013 is omitted). The sample consists of less than high
school educated non-citizens at ages 18-64 with >5 years of residency in the United States. Regressions are adjusted using indictors for state,
year, age, age squared, gender, marital status and two state-level variables. States and year fixed effects are also included. All standard errors
(parentheses) are clustered on state. Regressions are weighted by the ACS sample weights.

no potential difference in migration trends between expansion
and non-expansion states. In brief, the regression estimates
suggest no statistically significant changes in in-migration and
out-migration flows resulting from Medicaid expansion®.

Parallel trend assumption

This estimation strategy relies on a standard parallel trend
assumption, which means in the absence of the Medicaid
expansion changes in in-migration and out-migration rates
would be the same in the treatment and control groups. To assess
the validity of this assumption, we re-estimate the models that
produced the main results, but allow the treatment indicator
to differ by every year instead of just pre- and post-2014. The
parallel trend assumption implies that all pre-2014 interactions
between the treatment indicator and the year dummies are zero.

Figure 3 provides a visual summary of the preexisting
trends in in-migration and out-migration rates. It shows that
non-expansion-to-expansion migration and expansion-to-non-
expansion migration was following a reasonably parallel trend
before the expansion. Indeed, none of the coefficients significant
at conventional level and they are not joint significantly different

20 We also present results for low-educated natives in (Column 2
of Appendix Table A4) and low-educated naturalized citizens (Column
3 of Appendix Table A4). The estimates are in line with the published
evidence that Medicaid expansion was not associated with changes in

interstate migration.
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from zero in years prior to 2014 (p-value of 0.5981 for in-
migration and 0.5680 for out-migration). Therefore, the parallel
trend assumption holds in our study.

Border analysis: Short distance move

Several papers claim that individuals are migrating as short a
distance as possible to obtain higher welfare benefits (3, 4). The
ACS identifies localities known as Public Use Microdata Areas
(PUMAs)*! -approximately 2,300 areas of at least 100,000 people
nested entirely within a state. We separate noncitizens within a
state into different regions based on their PUMAs and define two
sets of variables to examine this possibility. We report the results
in Table 4.

First, we define “state border” as a border between two
states. In the first row of panel A, we restrict the sample to
individuals in PUMAs (Current-PUMA for in-migration and
PUMA-origin for out-migration) that straddle a border between
two states. However, only 13% of the sample satisfies this
restriction. Therefore, in the remaining rows, we restrict the
sample somewhat less stringently. In particular, we keep the

21 One concern of using PUMA as local area is that the PUMA
classification system changed in 2012. It is thus possible that the
composition of individuals in PUMAs within a certain distance of a
state border could have changed substantially between 2010 and 2012.
Therefore, we re-estimate our border samples by using 2012-2017 data.
Regression estimates are largely unchanged. Results are not reported but

available upon request.
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TABLE 4 Changes in in-migration and out-migration rates: Short
distance move.

In-migration Out-migration

A: PUMA within a certain distance to state border

PUMAs that straddle state border 0.0006 0.0018
(0.0038) (0.0027)
Obs. 39,505 37,380
<50 km from state border 0.0005 0.0021
(0.0020) (0.0013)
Obs. 76,932 69,859
<100 km from state border —0.0001 0.0016
(0.0019) (0.0012)
Obs. 112,521 102,281

B: PUMA within a certain distance to expansion/non-expansion state

border

PUMAs that straddle E/NE state border 0.0007 0.0005
(0.0084) (0.0044)
Obs. 15,342 14,566
<50 km from E/NE state border 0.0009 —0.0003
(0.0033) (0.0019)
Obs. 17,546 15,861
<100 km from E/NE state border —0.0018 0.0006
(0.0039) (0.0023)
Obs. 36,203 33,015
<200 km from E/NE state border —0.0013 0.0010
(0.0032) (0.0019)
Obs. 63,375 57,638

Source: American Community Survey (2010-2017).

Estimates report coefficients of the interaction term of Equations (2) and (3). Sample
used in this analysis is limited to non-citizen immigrants between ages 18 and 64
with education level less than high school. Regressions are adjusted using indictors
for state, year, age, age squared, gender, marital status and two state-level variables.
Regressions are weighted by the ACS sample weights. All standard errors (parentheses)
are clustered on current-state level for in-migration equations and origin-state level for
out-migration equations.

*p <0.1;** p < 0.05*** p < 0.01.

sample to those in PUMAs with centroids within 50 km and
100 km to a state border, respectively. In brief, estimates in panel
A of Table 4 are quite close to zero in both in-migration and
out-migration equations in all specifications.

Second, we define “E/NE state border” as a border between
an expansion state and a non-expansion state. We restrict
the sample to individuals in PUMAs (Current-PUMA for in-
migration and PUMA-origin for out-migration) that straddle an
E/NE state border. Of the studied sample, 5% of the observations
in PUMAs that straddle a border between an expansion and a
non-expansion state. We, therefore, test the result by restrict
the sample to those reside in PUMAs with centroids within
50 km, 100 km and 200 km to an E/NE state border. Regression
estimates in panel B tell a similar story as the estimates in panel
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A: there is no association between Medicaid expansion and
interstate migration®.

Subsample analysis

If Medicaid expansion changes migration behavior, it should
be easier to identify such an effect among a group with relatively
higher demand for health care or with a relatively higher
geographic mobility. We conduct a range of tests to investigate
this possibility.

First, prior to 2014, unemployed individuals are roughly
three times as likely to be uninsured as employed workers (29).
In other words, employed workers have a higher probability of
covered through employer sponsored insurance which in turn
decreases their demand for other types of insurance coverage. In
comparison, unemployed individuals may be particularly reliant
on public insurance. Molly et al. (30) show that individuals are
more likely to have moved across state if they were unemployed
in the previous year. Therefore, we restrict the sample to those
with no employment to test if they are more responsive to the
expansion of Medicaid?.

Second, prior to the ACA, most states had income eligibility
for Medicaid that were more stringent for adults without
dependent children than for adults with dependent children®*.
Also, it is much easier for individuals to migrate without
dependent children than with dependent children. Therefore,
we hypothesize that Medicaid expansion have stronger effects
on non-citizens without dependent children than on parents.
Accordingly, we limit the sample to those without dependent
children to investigate this possibility.

Third, compared with established immigrants who have
stronger social networks, new immigrants are more flexible to
move. To test this possibility, we restrict the sample to those with
<10 years of migration.

Forth, single men have the highest geographic mobility rate
in our sample (1.6 percent moved across states and 0.6 percent
moved across expansion/non-expansion states). Therefore, we
restrict the sample to the most mobile group to investigate if they
are more responsive to the expansion.

22 One concern of restricting the sample to border PUMAs is it
substantially decreases the number of available observations and may
result in statistical power issues.

23 Inin-migration equation, we use unemployed at the time of survey;
while, in out-migration equation we use unemployed in previous year.
24 Medicaid eligibility income thresholds for parents who were not
eligible for specific Medicaid programs such as the Aged, Blind and
Disabled (ABD) program ranged from 16% to 215% of the FPL, with an
average of 87.33% of the FPL as of January 2013. However, thresholds
for nonparent adults who were not eligible for coverage under the ABD

program averaged 18.55% as of January 2013 (1).
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TABLE 5 Changes in in-migration and out-migration rates:
Subsamples with relatively higher demand and/or higher geographic
mobility.

In-migration = Out-migration

Unemployed —0.0002 —0.0001
(0.0022) (0.0013)
Obs. 113,376 93,535
Without dependent children 0.0009 —0.0003
(0.0014) (0.0013)
Obs. 142,994 142,994
Years of migration (>5 and <10) 0.0007 —0.0015
(0.0025) (0.0026)
Obs. 56,773 56,773
Single men 0.0003 0.0005
(0.0021) (0.0017)
Obs. 61,891 61,891

Source: American Community Survey (2010-2017).

Estimates report coefficients of the interaction term of equations (2) and (3). Sample
used in this analysis is limited to non-citizen immigrants between ages 18 and 64
with education level less than high school. Regressions are adjusted using indictors
for state, year, age, age squared, gender, marital status and two state-level variables.
Regressions are weighted by the ACS sample weights. All standard errors (parentheses)
are clustered on current-state level for in-migration equations and origin-state level for
out-migration equations.

*p<0.1;% p < 0.05 ** p < 0.01.

We show the results of subgroup analysis in Table 5.
While the signs of the estimates are generally consistent
with the welfare magnet theory (more in-migration and
less out-migration), none of the estimates are statistically
significant. In short, results are consistent with a null effect of
Medicaid-induced migration, even among sub-populations with
expected higher demand for insurance coverage or with greater
graphical mobility.

Robustness checks

Robustness analyses consist of several steps. First, we test the
sensitivity of our results to alternative definitions of treatment
and control groups and present the estimates in panel A of
Table 6. And then, we deal with sample selection issue and
show the results in panel B. Finally in panel C, we present
several robustness checks experiment with dropping groups of
individuals with potentially ambiguous treatment statuses.

Panel A shows results of using alternative classifications of
treatment and control groups. First, it is reasonable to expect
that the effect of the 2014 ACA Medicaid expansion is smaller in
states with prior expansions. Therefore, we restrict the treatment
group to states without Medicaid expansion prior to January
2014. In this test, we still consider states that did not expand
Medicaid coverage during our study period as the control group.
Results in column 1 of panel A indicate that our results are
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not sensitive to the inclusion of “early expanders.” Second, as
mentioned, in the main specification, we exclude states that
expanded Medicaid after the first day of 2014 (MI, NH, PA,
IN, AK, LA, and MT). In robustness, we employ two methods
to take consideration of the “late expanders.” The simpler way
to address this problem is considering the “late expanders” as
“treated” (column 2). Furthermore, to exploit variations across
groups of units that received treatment at different times, we
allow variations in treatment timing (column 3)®. Results in
both columns are not significantly different from those of the
models that excluded the “late expanders.”

Panel B shows the results of using alternative samples. We
present results for non-citizens with incomes up to 138% of the
FPL in column 1 of panel B. We also present the results for the
sample of non-citizens who qualify for both income restriction
(at or below 138% of the FPL) and education restriction (less
than high school educated) in column 2 of panel B. Regression
estimates are close to zero in both selections, however, estimate
in income-based selection is significant at 10 percent level
for out-migration and the sign of the estimated coefficient is
opposite as what we expected. One problem of using income
threshold to select sample is that people may self-select into the
treatment group. For example, individuals in expansion states
may adjust their income to obtain Medicaid benefits. This would
lead to a bias against finding welfare-induced migration and may
explain the results obtained using income-based section.

To subsidize health insurance for those too poor to afford it,
the ACA also introduces health insurance exchanges for adults
with family incomes between 100-400% of the FPL. In non-
expansion states, qualifying adults with incomes in the range of
100-138% of the FPL are eligible for federal subsidies in the form
of premium tax credits to purchase through health insurance
exchanges, which is somewhat less generous®® than Medicaid
coverage. The ACA was written anticipating that all states would
expand Medicaid coverage, so it limits subsidies to individuals
with income below the poverty line. As a result, individuals with
income below 100% of the FPL fall into what has been dubbed
the Medicaid “coverage gap” if they reside in states opting not

25 We use cross-state migration as our outcome variables under this
specification. We cannot use cross expansion/non-expansion migration
because the set of expansion states gets larger and the set of non-
expansion states gets smaller along with more states counted as
expansion states. Mechanically, this decreases in-migration rate in the
set of expansion states and increases in-migration rate in the set of
non-expansion states.

26  Additionally, the net premium paid on plans purchased through HIX
is positive. Imagine a family of four earning at 138% FPL, which is about
$32,000 per year. The insurance premium costs $16,000/ year (which
is based on the average cost of 2nd lowest silver plan). Because of the
premium subsidies, their insurance premium is capped at 2.04% of their

income, and therefore, the maximum the family needs to pay is $653.
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TABLE 6 Changes in in-migration and out-migration rates: Alternative ways of handing the sample.

In-migration Out-migration

In-migration

Out-migration In-migration Out-migration

A: Alternative identification strategies

Drop early expanders®

Include all states® Allow variation in treatment timing®

Expand x post2014 —0.0004 —0.0002 —0.0002 —0.0002 —0.0015 —0.0006
(0.0011) (0.0009) (0.0012) (0.0009) (0.0016) (0.0021)
Obs. 179,009 179,009 313,830 313,830 313,830 313,830

B: Alternative sample selections

Income <138%FPL

Edu < HS and Income <138% FPL

Income <100% FPL

Expand x post2014 —0.0021 0.0017* —0.0012 0.0009 —0.0013 0.0006
(0.0016) (0.0008) (0.0016) (0.0010) (0.0019) (0.0011)
Obs. 289,658 289,658 147,278 147,278 193,871 193,871
C: Restricted samples
Exclude ages 18-25 Exclude year 2013 Exclude undocumented immigrants
Expand x post 2014 —0.0003 0.0001 —0.0005 0.0003 0.0009 —0.0010
(0.0009) (0.0008) (0.0010) (0.0009) (0.0011) (0.0013)
Obs. 286,002 286,002 266,353 266,353 116,863 116,863

Source: American Community Survey (2010-2017).

Estimates report coefficients of the interaction term of equations (2) and (3) by using model 2. Regressions are adjusted using indictors for state, year, age, age squared, gender, marital

status and two state-level variables. Regressions are weighted by the ACS sample weights. All standard errors (parentheses) are clustered on current-state level for in-migration equations

and origin-state level for out-migration equations.
“Early expanders include: CA, CT, MN, NJ, WA, and DC.
bLate expanders include: MI, NH, PA, IN, AK, LA, and MT.

“We use cross-state in-migration and out-migration as our outcome variables under this specification. We cannot use cross expansion/non-expansion state migration because the set of

expansion states gets larger and the set of non-expansion states gets smaller along with more states counted as expansion states. Mechanically, this decreases in-migration rate in the set of

expansion states and increases in-migration rate in the set of non-expansion states.
*p<0.1;*p < 0.05**p <0.01.

to expand Medicaid eligibility. In other words, there is a sharp
variation across states in benefits for adults with family incomes
below the federal poverty level. We, therefore, restrict the sample
to non-citizens with incomes below 100% of the FPL to test the
potential effects. Results in the last column of panel B indicate
that this group of non-citizens are not statistically significant
affected by the expansion.

Panel C report results of using several restricted samples.
First, the ACA includes a provision requiring insurers to allow
children to stay on their parent’s health insurance plans until
their 26th birthday, beginning in September 2010. Generally,
evidence in the literature indicates that this provision led to a
significant increase in insurance coverage among the 18 to 25-
year-olds (19, 31). To reduce the possibility of confounding from
this earlier provision, we re-estimate our sample by excluding
individuals at ages 18-25. Second, as argued by Goodman
(20), individuals might migrate in anticipation of expansion.
Therefore, moves reported in the 2013 survey could also be
part of the treatment effect. Following Goodman (20), we drop
observations from the 2013 survey to test the robustness of
our main results. Results in columns 1 and 2 indicate, neither
restriction yields results that are meaningfully different from
the baseline specification. Third, undocumented immigrants are
prohibited from receiving public benefits and include them in
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the sample may lead the estimates biased toward zero. However,
like other official datasets representing the U.S. population,
the ACS does not share information on the legal status of
immigrants. To identify the undocumented immigrants, we
employ a “residual methodology” following Passel and Cohn
(32) and Borjas (33)%. Results presented in the last column of
panel C indicate an insignificant effect of Medicaid expansion
on either in-migration or out-migration of the documented

noncitizens?®.

27 Following Borjas (33), we define a person in the United States as
legal if the person meets any of the following criteria: (1) arrived in the
United States before 1980; (2) was born in Cuba; (3) has U.S. citizenship;
(4) receives public benefits; (5) is employed with the government sector;
(6) is employed with occupations that require licensing; (7) is married
to a legal immigrant or a U.S. citizen. The residual group of all other
foreign-born individuals is then classified as “potentially unauthorized”
immigrants.

28 Interpreting in-migration response as an indication of Medicaid-
induced migration requires caution in this context, however. This is
because such method requires selecting on the basis of Medicaid receipt

which could introduce compositional issues.
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TABLE 7 Changes in in-migration and out-migration rates: Interstate migration for pregnant women and child immigrants.

With at least one non-US-born dependent

children (age <18 years)

Women at reproductive age (18-49 years)

In-migration

Out-migration

In-migration Out-migration

Expand x post 2014 —0.0222 —0.0111
(0.0210) (0.0670)
Obs. 9,464 9,464

—0.0037 —0.0359
(0.0058) (0.0940)
28,599 28,599

Source: American Community Survey (2010-2017).

Sample used in this analysis is limited to noncitizen immigrants with education less than high school and US residence less than 5 years. Regressions are adjusted using indictors for

state, year, age, age squared, gender, marital status and two state-level variables. Regressions are weighted by the ACS sample weights. All standard errors (parentheses) are clustered at

current-state level for in-migration equations and origin-state level for out-migration equations.

*p<0.1;p < 0.05**p <001

Interstate migration for pregnant women
and child immigrants

Table 7 provides additional DD estimates testing the
robustness of our findings. As discussed above, we restrict
the main sample to those with more than 5 years of U.S.
residency because quantified immigrants must wait 5 years
before they are eligible for Medicaid benefits. However, non-
US-born children (age <18 years) and pregnant women are
excluded from the 5-year ban in some states. The two groups of
immigrants might be incentivized to move because they would
qualify for the expanded coverage®. In robustness, we use this
state-level variation in extending Medicaid benefits to these
two specific groups of immigrants to estimate if they are more
likely to move to states with expanded coverage. We present the
results for non-citizen immigrants with at least one non-US-
born dependent children (age <18 years) in the left column of
Table 7 and present the estimates for women at reproductive age
(18-49 years) in right column of Table 7. Neither group of the
immigrants experienced significant movement across states in
response to the expanded benefits.

Discussion and limitation

Following the passage of the Affordable Care Act (ACA)
and the subsequent 2012 Supreme Court decision, some states
elected to offer Medicaid coverage to adults with incomes
up to 138% of the FPL while others did not. The expansion
of Medicaid coverage has the potential to benefit the low-
educated non-citizens by providing new coverage pathways
for those who are in need. As policy makers continue to
debate access to public benefits for non-citizen immigrants, it

29 States extended Medicaid to pregnant women and child immigrants
during our study period. In 2010, 26 states provided Medicaid to pregnant
immigrants and 24 states to child immigrants. By 2017, the number

increased to 32 for both pregnant immigrants and child immigrants (34).
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is important to generate evidence as to whether the expansion
of Medicaid coverage shapes interstate migration flow of the
more than 4 million Medicaid-eligible non-citizens residing in
the United States. In this paper, we investigate whether post-
ACA Medicaid coverage differences play a role in insurance
coverage and interstate migration flow of the low-educated
non-citizens.

Despite the individual-level analyses based on DD models
indicate that the 2014 Medicaid expansion was associated with
statistically significant increases in insurance coverage rate
among the low-educated non-citizens, there is little evidence
supporting an increase in in-migration rate or a decrease in
out-migration rate in expansion states relative to that of non-
expansion states. In other words, states that consider expanding
Medicaid coverage are unlikely to experience large increases
in migration from other states. We also find no evidence of
Medicaid-induced migration when we narrow our analysis to
the border PUMASs of expansion and non-expansion states. To
home in on the groups with the greatest incentive to migrate,
we focus on recently unemployed individuals, childless adults,
those within 5 to 10 years of immigration, and single men. We
end up with same conclusion that they are no more likely to
migrate to benefits providing states. Overall, our findings are
generally consistent with welfare-induced migration literature,
which has not found robust evidence for interstate migration
by potential beneficiaries to states with more generous social
welfare programs.

As of 2022, 12 states have not expanded Medicaid coverage.
Despite the large increases observed in coverage rate, it remains
unclear whether any of the remaining states will adopt the
expansion in the near future. States in considering of expanding
Medicaid coverage may take welfare-induced migration into
account. With an estimated average benefit of $5,500 for the
newly eligible in 2014%°, the gain to a migrant from a non-
expansion state to an expansion state could potentially be quite

30 2014 actuarial report: On the financial outlook for Medicaid. Report

to Congress. Department of Health and Human Services, 2014.
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large. However, our preferred estimates indicate that there was
little to no net impact of the Medicaid expansion on either in-
migration or out-migration. Our findings suggest it is unlikely
that low-educated noncitizens migrate to Medicaid expansion
states to obtain public coverages. Therefore, interstate migration
is not likely to be a significant source of costs for states choose to
adopt the expansion.

The limitations of this study should be acknowledged.
First, using education as a proxy for income may include
individuals being eligible for treatment who are not actually
treated by the policy, which leads to downward bias in the point
estimate of interest. Second, undocumented immigrants are not
eligible for these benefits. However, like other official datasets
representing the U.S. population, the ACS does not include
data on legal status of immigrants. Although the “residual
methodology” we employed allows us to determine with a
high likelihood that a given respondent was undocumented,
we could not do so with certainty. Thus, we can only estimate
an estimate on the overall low-educated non-citizens, which
include both documented and undocumented immigrants.
Third, state’s decision in expanding Medicaid might be
correlated with its economic conditions, which may also
affect migration and raise endogenous issues. Nevertheless,
we find no violation of the parallel trend assumption
and the results hold when we include several state-level
economic variables.

Conclusion

We find that Medicaid expansion was not associated with
migration to expansion states or out of non-expansion states
among the low-educated non-citizens. Having concluded from
the evidence that there are no overall systematic migration
effects of Medicaid expansion on the overall low-educated
non-citizens, we drill down the analysis further, studying
movements near state borders, recently unemployed individuals,
childless adults, those within 5 to 10 years of immigration,
and single men. Overall, estimates in these subsamples are
generally consistent with our main findings which show no
evidence of welfare-induced migration. In short, the variation
across states in accessing Medicaid coverage did not motivate
low-educated non-citizens to move to expansion states to
pursue public health benefits, and it did not persuade those
in expansion states who might have considered leaving to
stay put.
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Background: Studies have shown that relative deprivation is a risk factor for
depressive symptoms, but the underlying mechanisms are not yet clarified.
Thus, this study formulated a moderated mediation model to investigate the
mediating role of self-esteem and the moderating role of belief in a just world
between relative deprivation and depressive symptoms among rural-to-urban
migrant children.

Methods: A sample of 1,076 Chinese migrant children (Mage = 12.25 years,
SD = 1.66) completed measurements of relative deprivation, self-esteem,
belief in a just world, and depressive symptoms. Furthermore, the mediating
mechanism and moderating effect of the study were explored with the SPSS
PROCESS macro (Models 4 and 7).

Results: The results showed a significant positive association between relative
deprivation and depressive symptoms, with self-esteem partially mediating
this association. Moreover, belief in a just world moderated the association
between relative deprivation and self-esteem. Namely, the indirect effect of
self-esteem was moderated by belief in a just world. Specifically, the mediating
effect was stronger for migrant children with higher levels of belief in a
just world.

Conclusion: These findings broaden our knowledge of how and when
relative deprivation influences depressive symptoms among migrant children.
Therefore, appropriate measures should be taken to prevent and manage
migrant children’ depression and provide them with corresponding guidance.
Some measures could be taken by schools and educators to help migrant
children with high relative deprivation in improving their self-esteem and
belief in a just world, such as self-reference tasks and psychological
intervention programs.

migrant children, relative deprivation, self-esteem, belief in a just world, depressive
symptoms
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Introduction

During the past several decades, China has experienced an
unprecedented migration from rural to urban regions due to
its rapidly developing economy and urbanization (1). A side
effect of the large scale of migration is that children have moved
with their parents en masse from rural areas to urban regions
(2). Rural-to-urban migrant children are described as children,
under 18 years old, who have left their original residence and
migrated to destination cities for more than 6 months (3). Based
on the data from Chinas Ministry of Education in 2019, there
were approximately 14 million migrant children in elementary
and junior high schools (4). Researchers have documented
that rural-to-urban migration decreases children’s well-being
while increasing problem behaviors (3, 5). In particular, rural-
to-urban migrant children are more susceptible to depression
compared to their non-migrant peers (6). Evidence has shown
that depression is prevalent among adolescents in the twenty
first century (7, 8). Furthermore, a study revealed that about
21% of the 677 Chinese migrant children were diagnosed with
depression (9). Depression can lead to various undesirable
consequences in psychological and social adjustment (10, 11).
Therefore, scrutinizing the risk factors and relevant mechanisms
for rural-to-urban migrant children’s depression is necessary for
prevention and intervention efforts.

Relative deprivation refers to a subjective cognition
and affective experience with negative emotions, such as
anger and resentment, when people perceive that they are
in a disadvantaged position through horizontal or vertical
comparison (12, 13). It might be a risk factor for depressive
symptoms among migrant children. Studies show that relative
deprivation is significantly positively correlated with depression
among Chinese college students (14, 15). However, as previous
studies have focused on the general population, little is
known about the association between relative deprivation
and depressive symptoms in migrant children. Additionally,
prior research has concentrated on the direct relationship
between relative deprivation and depressive symptoms, with the
underlying mediating (i.e., how relative deprivation is associated
with depressive symptoms) and moderating mechanisms
(i.e., when relative deprivation is associated with depressive
symptoms) remaining unclear. Thus, to address these gaps,
this study proposed a moderated mediation model to reveal
the underlying mechanisms of this relationship in rural-to-
urban migrant children. Given that high self-esteem is a mental
mechanism of individuals in their adaptation to the sociocultural
environment (16), this study tested self-esteem as a mediator to
clarify the influencing mechanisms of relative deprivation on
depressive symptoms. Moreover, prior studies have indicated
that belief in a just world is a powerful buffer that mitigates the
adverse effects of risk factors on left-behind children’s mental
health and problem behaviors (17). Thus, belief in a just world,
which is defined as the believe that people live in a world where
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they generally receive rewards and/or punishments they deserve
(18), might act as a moderator in this study.

Relative deprivation and depressive
symptoms

Research has also indicated that relative deprivation leads to
various undesirable outcomes, such as depression (19), anxiety
disorders (20), and aggressive behavior (13). Compared with
their non-migrant counterparts, children who migrate with their
parents from rural to urban areas are more likely to encounter
relative deprivation due to the household registration system (or
hukou) in China (6, 21). Specifically, many cities deny rural-to-
urban migrant children access to public schools because public
schools’ admittance standards are contingent upon local legal
residency. Although migrant families relocate to urban areas,
they still maintain their rural residential status (6).

Theoretical and empirical research has revealed the
relationship between relative deprivation and depressive
symptoms. First, considering that relative deprivation contains
two components—subjective cognition and affective experience
(13)—it may affect depression through both cognition and
emotion. Individuals with high relative deprivation experience
negative emotions, including indignation, sadness, and
disgruntlement (22); these emotions are significant indicators of
depression. Thus, relative deprivation may influence depressive
symptoms. Additionally, the cognitive model of depression (23)
highlighted the role of cognitive vulnerabilities in the onset and
development of depression. Namely, unreasonable cognition
caused by relative deprivation may aggravate depression in
individuals. Second, the relative deprivation theory (24) posits
that disadvantaged groups, such as migrant children, experience
relative deprivation in upward social comparison. This feeling
of deprivation not only results in interpersonal problems,
but also damages individual psychological health, which is a
risk factor for depressive symptoms (25). More importantly,
depression is a crucial dimension of psychological well-being
(26). Accordingly, relative deprivation enhances the likelihood
of depressive symptoms. Third, cross-sectional and longitudinal
studies have also demonstrated that higher levels of relative
deprivation are associated with higher levels of depression.
For example, individuals with relative deprivation have more
depressive symptoms (27). Another longitudinal study by
Schmitt et al. (28) documented that earlier relative deprivation
could predict later poor mental health (e.g., depression) in
a sample of 1276 East Germans over the course of 4 years.
Additionally, a meta-analysis showed that relative deprivation
predicted the level of depression, with r = 0.173 (29). Thus,
based on relevant theories and empirical studies, this study
assumed that relative deprivation is positively associated with
depressive symptoms among migrant children (Hypothesis 1).
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Self-esteem as a mediator

Self-esteem is described as ones sense of self-worth,
reflecting a positive or negative assessment and attitude toward
oneself (30, 31). Multiple studies have revealed that various
factors could affect self-esteem, such as family socioeconomic
status (32), cyberbullying (33), and social comparison (34).
Relative deprivation is also an important inducer of self-
esteem as its core psychological process is social comparison
(35). Social comparison theory (36, 37) states that upward
social comparison is a critical factor leading to low self-
esteem. Moreover, when individuals feel this kind of unfavorable
socioeconomic status, they may have more negative self-
evaluation and tend to conduct self-aggression (38), which
decreases the level of self-esteem (39). Compelling evidence
suggests that relative deprivation is inversely correlated with
self-esteem. Studies on the direct association between relative
deprivation and self-esteem have also verified that relative
deprivation is a risk factor for low self-esteem (29). For
instance, an experimental study by Walker (40) found that
personal relative deprivation lowered self-esteem. Further,
both cross-sectional and longitudinal research found that
relative deprivation was negatively linked to self-esteem (41,
42).

Depression is one of the major adverse consequences
of low self-esteem. There are two reasons supporting this
inference. Primarily, self-esteem is an important predictor
of mental health (43); simultaneously, depression is also a
crucial dimension of psychological well-being (44). Besides,
according to the vulnerability and scar models of low
self-esteem and depression (45, 46), low self-esteem is a
vulnerable diathesis of depression. In other words, high level
of self-esteem could protect individuals from the influence
of depressive symptoms, whereas low self-esteem increases
the risk of depressive symptoms. Second, a large body of
empirical research suggests that reducing the level of self-esteem
predicts more depressive symptoms. Notably, a longitudinal
study by Fan et al. (47) suggested that low self-esteem at
baseline was a risk factor for depression at a 9 month
follow-up in Chinese migrant children. Additionally, a series
of cross-sectional studies found that depressive symptoms
deteriorated with the aggravation of low self-esteem (48,
49). Thus, we can conclude that low self-esteem affects
depressive symptoms. As mentioned above, relative deprivation
negatively predicts self-esteem, which leads to more depressive
symptoms. Consistent with this theoretical framework, an
empirical study showed that self-esteem partially mediated
the association between relative deprivation and aggression
among young male migrant workers (39). Overall, it is
reasonable to assume that self-esteem serves as a mediator.
Therefore, this study hypothesized that self-esteem mediates
the relationship between relative deprivation and depressive
symptoms (Hypothesis 2).
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Belief in a just world as a moderator

Although relative deprivation may affect self-esteem and
depressive symptoms, it is impossible for all migrant children to
be equally influenced. Thus, it is important to verify moderators
that may strengthen or weaken the relationship between relative
deprivation and unfavorable consequences. Though most people
possess belief in a just world, the degree of belief may vary
between individuals (50). Belief in a just world works as an
effective coping mechanism that buffers the harmful effects of
stress against depression (51). High belief in a just world has
beneficial outcomes for individuals, such as improving mood
and maintaining subjective well-being (52). Furthermore, it can
facilitate self-esteem (53); a study revealed that belief in a just
world is positively associated with self-esteem (54). At the same
time, the just-world theory (55, 56) indicates that individuals
with higher belief in a just world are more likely to prefer
fairness. Accordingly, belief in a just world may attenuate the
adverse effects of negative factors on psychological well-being.
For instance, a study by Kim and Park (57) showed that belief
in a just world moderated the relationship between perceived
sex discrimination and self-esteem, with the relationship being
more potent for married Korean working women with a higher
belief in a just world. Moreover, high belief in a just world
weakened the impact of relative deprivation on life satisfaction
(58). Thus, belief in a just world may play a buffering role and
alleviate the detrimental consequences of relative deprivation
(e.g., low self-esteem).

The risk and protective factor models (59) identified that the
undesirable effect of one risk factor (e.g., relative deprivation) on
its outcomes (e.g., self-esteem) may be reduced by a protective
factor (e.g., belief in a just world). Notably, migrant children
with high belief in a just world are more likely to have a
sense of security and control (60), which could decrease the
impact of relative deprivation and improve the level of self-
esteem. Comparatively, low belief in a just world refers to a
more negative perception of the world (18). At this point, the
protective effect of a low belief, compared with a high belief
in a just world, is not significant. Therefore, it is hypothesized
that belief in a just world could protect self-esteem from the
detrimental effects of relative deprivation (Hypothesis 3).

In summary, based on the relative deprivation theory and
the risk-protective factor models, this study constructed a
moderated mediation model to investigate whether relative
deprivation is indirectly related to depressive symptoms through
self-esteem and whether the indirect relationship is moderated
by belief in a just world. The aims of this study were 3-fold: (a)
to examine whether relative deprivation is positively correlated
with depressive symptoms in Chinese migrant children; (b)
to test whether self-esteem plays an intermediary role in
the relationship between relative deprivation and depressive
symptoms; and (c) to explore whether belief in a just world
plays a regulatory role in the relationship between relative
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FIGURE 1

Moderated mediation model of the present study. Of these, H1 refers to that relative deprivation is positively associated with depressive
symptoms. H2 represents that self-esteem mediate the association between relative deprivation and depressive symptoms. H3 refers to that
belief in a just world moderate the relation between relative deprivation and self-esteem.

deprivation and self-esteem. Figure 1 illustrates the moderated
mediation model.

Materials and methods

Participants

The migrant children who participated in the study were
recruited via a cluster sampling from three primary schools
(4th—6th grade) and three junior high schools (7th—9th grade)
in Fujian Province, China. The eligibility criteria for migrant
children included: (a) school-aged children born in rural regions
without an urban hukou; (b) those ever living in their rural
hometowns; (c) those who had accompanied their parents to
the destination cities; and (d) those who had been living in the
destination cities for more than 6 months (61). Migrant children
completed relevant measurements in a classroom after acquiring
permission from school principals and written informed consent
from their parents. In this process, trained interviewers ensured
standard instructions and provided necessary clarifications
for migrant children. Participants completed paper-and-pencil
questionnaires, which took ~20 min. All participants received
ballpoint pens as rewards after completing the survey. The
procedures were approved by the Ethics Committee of Academic
Research at the corresponding author’s institution.

A total of 1,167 migrant children’s responses were collected.
The responses were deleted if more than three items were left
unanswered or were answered in the same way. Meanwhile,
the mean method was used for the remaining questionnaires
to handle missing values. Finally, 1,076 surveys were validated,
which accounted for 92.2% of the total administered. The
average age was 12.25 years (SD = 1.66), with an age range
of 10-15 years. Of the 1,076 participants, 547 (50.8%) were
male participants, 524 (48.7%) were female participants, and
five students did not report their sex. There were 626 (58.34%)
elementary school students and 447 (41.66%) junior high school
students. Two hundred and twenty-eight (21.33%) participants
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were the only children in their families and 841 (78.67%)
participants had siblings. Regarding the parent educational
background of migrant children, 229 (21.44%) fathers had a
primary school level of education or below, 418 (39.14%) had
a junior high school level of education, 180 (16.85%) reported a
senior high school level of education, 79 (7.4%) had a university
degree or above, and 162 (15.17%) reported their education level
as unknown. Additionally, 374 (34.99%) mothers had a primary
school level of education or below, 365 (34.14%) had a junior
high school level of education, 100 (9.35%) had a senior high
school level of education, 62 (5.8%) had a university degree
or above, and 168 (15.72%) reported their education level as
unknown. In terms of monthly family income, 165 (15.79%), 463
(44.3%), and 417 (39.9%) had an average monthly family income
of <2,000 yuan, between 2,000 and 5,000 yuan, and more than
5,000 yuan, respectively (31 migrant children did not report).

Measures

Relative deprivation

This was measured using the Relative Deprivation Scale
for Migrant Children (62), which had good reliability and
validity for Chinese migrant children (63). The scale included
20 items categorized into four dimensions: cognition of
individual relative deprivation, the emotion of individual
relative deprivation, cognition of group relative deprivation, and
the emotion of group relative deprivation. The example items
include “Are you satisfied with this situation?” and “How satisfied
are you with this situation?” This scale referred to five aspects
of a real situation: family economic status, housing conditions
and living environment, stability of residence, opportunities
for developing strong points, and the degree of parental
involvement in tutoring homework. The items of the cognitive
dimension ranged from 1 (very good) to 7 (very bad), and the
items of the emotional dimension ranged from 1 (very satisfied)
to 7 (extremely unsatisfied). Higher scores indicate higher level
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of relative deprivation. In this study, Cronbach’s a for the scale
was 0.92.

Self-esteem

This was assessed using the Rosenberg Self-Esteem Scale
(30). In the Chinese revised version, the 8th question (e.g., “I
wish I could earn more respect for myself”) was excluded because
of cultural differences (38). Participants rated nine items (e.g.,
“On the whole, I am satisfied with myself;” “I feel that I have a
number of good qualities”) on a 4-point Likert scale (1= strongly
disagree, 4= strongly agree) with higher scores indicating higher
self-esteem. The reliability and validity of the scale have been
validated among Chinese migrant children (64). In this study,
Cronbach’s «a for the scale was 0.80.

Belief in a just world

The Scale of Belief in a Just World (65) has been widely used
to measure belief in a just world. This scale has been used in
Chinese migrant children, reporting good reliability and validity
(66). The 13 self-report items were divided into two dimensions:
personal belief in a just world (e.g., “I feel that my efforts are
noticed and rewarded”) and general belief in a just world (e.g.,
“I feel that I get what I deserve”). Participants responded to items
on a 6-point Likert scale, with values ranging from 1 (strongly
disagree) to 6 (strongly agree). Higher scores indicate a greater
belief in a just world. In this study, Cronbach’s a for the scale
was 0.88.

Depressive symptoms

We used the Center for Epidemiologic Studies-Depression
Scale (67). The Chinese version has been widely used in
Chinese research (68) and has good reliability and validity
(69). It comprised 20 items (e.g., “I did not feel like eating;
my appetite was poor;” “I thought my life had been a failure”),
measuring six symptoms of depression (e.g., depressive mood,
guilt/unworthiness, and loss of appetite). Participants responded
on a 4-point Likert scale ranging from 1 (rarely or none of the
time [less than one day]) to 4 (most or all of the time), with higher
scores indicating more symptoms of depression. In this study,
Cronbach’s a for the scale was 0.87.

Statistical analysis

All statistical analyses were conducted using Statistical
Package for the Social Sciences (SPSS) 25.0. First, descriptive
statistics and correlation analyses were conducted to explore the
potential associations between relative deprivation, self-esteem,
belief in a just world, and depressive symptoms. Second, the
SPSS PROCESS macro (Models 4 and 7) suggested by Hayes
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(70) was performed to further test the mediating role of self-
esteem and the moderating role of belief in a just world. It
has been extensively used in previous research to examine
complex models, including moderated mediation and mediated
moderation models (57). Moreover, considering that there are
significant age and/or sex differences in individuals’ relative
deprivation (14) and depression (71), we included age and sex
as covariates in all analyses.

Results

Comparison of depressive symptoms
levels in different demographic
characteristics

There are significant differences in the scores of depressive
symptoms among migrant children in terms of grade level,
father’s educational background, and monthly family income,
but there are no significant differences in terms of sex, only
child status, and mother’s educational background in Table 1.
In terms of grade, the depressive scores of junior high school
students were significantly higher than those of elementary
school students (p < 0.05). In terms of father’s educational
background, the migrant children whose fathers’ education level
was primary school and below had the highest depressive scores,
and the posttest (LSD) suggests that the depressive scores are
significantly higher than those of fathers’ with other educational
levels (p < 0.05). In terms of monthly family income, the
depressive symptoms of migrant children with <2,000 yuan of
monthly family income were significantly higher than those of
other levels (p < 0.001).

Preliminary results

The results of the means, standard deviations, and
Pearson correlations between migrant children’s relative
deprivation, self-esteem, belief in a just world, and depressive
symptoms are presented in Table 2. Relative deprivation
was negatively associated with self-esteem and belief in
a just world, and positively associated with depressive
symptoms. Self-esteem was positively linked to belief in a
just world and negatively linked to depressive symptoms.
Belief in a just world was negatively correlated with

depressive symptoms.

Mediating effect of self-esteem
As shown in Table 3, when controlling for the age and

sex of migrant children, relative deprivation was positively
correlated with depressive symptoms (B = 0.21, p < 0.001), and
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TABLE 1 Comparison of depressive symptoms scores of the migrant children with different demographic characteristics.

10.3389/fpubh.2022.1008370

Variable Project Number of people Depressive symptoms t/F P

Sex Male 547 37.34 £ 10.82 1.51 0.13
Female 524 36.36 £10.53

Grade Elementary school students 626 36.89 +10.33 —2.10 0.04
Junior high school students 447 38.27 £ 10.97

Only child status Only child 228 37.64 £11.73 0.20 0.84
Non-only-child 841 37.47 £10.31

Father education Primary school education or below 229 39.29 +10.76 2.90 0.02
Junior high school education 418 37.48 +10.41
Senior high school education 180 36.40 & 10.84
University degree or above 79 37.30 & 10.24
Unclear 162 36.06 £ 10.48

Mother education Primary school education or below 374 38.48 +10.32 1.58 0.18
Junior high school education 365 36.57 4 10.56
Senior high school education 100 37.58 & 11.46
University degree or above 62 36.87 £ 11.15
Unclear 168 37.32 +10.40

Monthly family income <2,000 yuan 165 40.35+11.18 7.74 <0.001
2,000-5,000 yuan 463 36.74 £10.25
>5,000 yuan 417 36.74 +10.53

TABLE 2 Descriptive statistics and correlations among key variables.

Variables M SD 1 2 3 4 5 6

1.Age 12.25 1.66 -

2.Sex - - —0.01 -

3.Relative deprivation 3.22 0.96 0.24** —0.01 -

4.Self-esteem 2.88 0.51 —0.08** 0.05 —0.27**

5.Belief in a just world 4.17 0.94 —0.17%* 0.04 —0.37** 0.34** -

6.Depressive symptoms 1.84 0.53 0.07* —0.05 0.21** —0.55** —0.32** -

N = 1,076. Sex was a virtual variable: 0 represented female students, 1 represented male students. 'p < 0.05, "p < 0.01.

negatively correlated with self-esteem (B = —0.27, p < 0.001).
Self-esteem was negatively correlated with depressive symptoms
(B = —0.54, p < 0.001). Additionally, relative deprivation
was still positively correlated with depressive symptoms (B
= 0.06, p < 0.01) when relative deprivation and self-esteem
predicted depressive symptoms together. The bias-corrected
percentile bootstrap method revealed that the mediating effect
of relative deprivation on depressive symptoms through self-
esteem was 0.15, SE was 0.02, and its 95% confidence interval
was [0.11, 0.18] (did not contain 0). The direct (0.06) and
indirect (0.15) effect accounted for ~28.57 and 71.42% of the
total effect, respectively. Namely, self-esteem partially mediated
the relationship between relative deprivation and depressive
symptoms among migrant children. Therefore, Hypothesis 2
was supported.

Frontiersin Public Health

Moderating effect of belief in a just world

As noted, Hypothesis 3 predicted that belief in a just world
would moderate the first half of the mediating relationship
between relative deprivation and depressive symptoms through
self-esteem. As shown in Table 4, after controlling for age and
sex, relative deprivation negatively predicted self-esteem (B =
—0.17, p < 0.001), and the interaction of relative deprivation and
belief in a just world showed significant effects on self-esteem (B
= —0.05, p < 0.05). This finding suggests that the relationship
between relative deprivation and self-esteem was moderated by
the belief in a just world, that is, the mediating role of self-esteem
was moderated by belief in a just world.

Moreover, to understand the moderating effect better, we
conducted a simple slopes analysis (72). The simple slopes test
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TABLE 3 Mediating effect of self-esteem between relative deprivation and depressive symptoms.

Predictors (IV) Model 1 Model 2 Model 3
(criterion: depressive symptoms) (criterion: self-esteem) (criterion: depressive symptoms)
B t B t B t

Age 0.01 0.67 —0.01 —0.55 0.01 0.45

Sex 0.09 1.61 —0.11 —1.82 0.04 0.76

Relative deprivation 0.2+ 6.58" —0.27 —8.77* 0.06 2.20%*

Self-esteem —0.54 —20.09***

R? 0.05 0.08 0.31

F 17.16%%¢ 29.39* 118.76**

N=1,076."p < 0.01, "p < 0.001.

TABLE 4 Moderated mediation analysis results with belief in a just world as a moderator.

Predictors (IV) Depressive symptoms Self-esteem

B SE t B SE t
Age 0.007 0.02 0.45 0.002 0.02 0.09
Sex 0.04 0.05 0.76 —0.09 0.06 —1.6
Relative deprivation 0.06 0.03 2.21%* —0.17 0.03 —5.43%%%
Self-esteem —0.54 0.03 —20.09*** - - -
Belief in a just world - - - 0.29 0.03 9.31%%*
Relative deprivation x Belief in a just world - - - —0.05 0.03 —2.05*
R 0.31 0.15
F 118.76*** 36.920¢

N =1,076.p < 0.05, "p < 0.01, ""p < 0.001.
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FIGURE 2
Moderator role of belief in a just world between relative
deprivation and self-esteem.

reflected the association between relative deprivation and self-
esteem at two levels of belief in a just world (1 SD below the
mean and 1 SD above the mean). Figure 2 shows that relative
deprivation was a stronger negative predictor of self-esteem
for migrant children who had a higher level of belief in a
just world (simple slope = —0.22, t = —5.42, p < 0.001) than
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for migrant children who had lower beliefs in a just world
(simple slope = —0.12, t = —2.87, p < 0.01). The bias-corrected
percentile bootstrap method further showed the indirect effect of
relative deprivation on depressive symptoms via self-esteem was
moderated by belief in a just world. Specifically, the mediating
effect of relative deprivation on depressive symptoms via self-
esteem was stronger at high belief in a just world (effect size
= 0.12, 95% CI = [0.07, 0.17]), but weaker in low belief
in a just world (effect size = 0.06, 95% CI = [0.02, 0.11]).
Thus, Hypothesis 3 was supported. Figure 3 distinctly describes

the moderated mediation model and key path coefficients for
migrant children.

Discussion

The moderated mediation model emphasized relative
deprivation as a vital predictor of depressive symptoms, which
illustrates rural-to-urban migrant children with a high level
of relative deprivation may be at a high risk of depressive
symptoms. This result has gained extensive attention and
empirical support (27, 73). Besides, the current study showed
that self-esteem played a mediating role between relative
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The moderated mediation model with key results. “p < 0.05, “p
< 0.01, H*p < 0.001.

deprivation and depressive symptoms. Meanwhile, the first half
of the mediation process was moderated by belief in a just
world. Specifically, with the effect being stronger for migrant
children with high belief in a just world than for those with low
belief in a just world. These findings deepen our understanding
of the underlying relationship mechanisms between relative
deprivation and depressive symptoms.

Association between relative deprivation
and depressive symptoms

Previous studies have shown that the level of relative
deprivation at baseline predicted depression at a 1.5 year follow-
up period in single-parent children (41). Also, recent research
has indicated that relative deprivation is positively related to
depression (74). Consistent with previous studies (15, 27, 75),
this study found that relative deprivation significantly predicted
depression; in other words, relative deprivation was a risk factor
for depressive symptoms among migrant children. Two possible
explanations have been postulated to explain the relationship
between relative deprivation and depressive symptoms, namely
cognition and emotion. First, relative deprivation plays a
significant cognitive vulnerability role for health (22) and is
likely to create a strong sense of hopelessness, which might lead
to depression (76). Thus, this result coincides with the cognitive
model of depression. Second, migrant children exposed to a
high level of relative deprivation generate undesirable emotional
experiences (13, 77), such as anger, anxiety, and dejection. This
accumulation of negative emotions is one of the major reasons
for depression (78).

The social rank theory of depression (79) states that
subordination or inferiority due to relative deprivation induces
depression. Compared with advantageous groups (non-migrant
children), rural-to-urban migrant children are more likely to
develop deep hopelessness and fatalism about their educational
attainment and future achievements when they perceive that
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they are relatively deprived (73). These feelings and negative
emotion lower migrant children’s expectations, thereby resulting
in more depressive symptoms. Therefore, migrant children
suffering from relative deprivation might experience more
depressive symptoms.

Mediating effect of self-esteem

Our study found that self-esteem partially mediated the
link between relative deprivation and depressive symptoms
among migrant children. This result is congruent with previous
empirical studies and our assumption that self-esteem has
a mediating role in this relationship (31, 32). Self-esteem
was a significant mechanism for explaining why and how
relative deprivation influenced depressive symptoms. First,
regarding the first stage of the mediation effect, higher relative
deprivation was correlated with lower self-esteem. Migrant
children feel inequality and deprivation in family socioeconomic
status, welfare guarantee, and educational opportunity during
upward comparison to their urban peers, which induces
relative deprivation, and thereby underestimation of ego values,
triggering negative self-assessment and cognition. Sociometer
theory (80) highlights the social nature of self-esteem and
presumes that it serves as a sociometer—an internal scale of
others’ evaluations of oneself. Consequently, relative deprivation
had a significant and negative effect on self-esteem in rural-
to-urban migrant children. Moreover, an experimental study
conducted by Kim et al. (81) confirmed that personal relative
deprivation negatively predicted self-esteem.

Second, low self-esteem was correlated with more depressive
symptoms in the second stage of the mediation model. This
finding is consistent with a recent study by Bang et al. (31),
which revealed that high self-esteem reduced the occurrence
rate of depression. One possible reason is that high self-
esteem can protect individuals against the harmful impact of
depression (69). Under these circumstances, migrant children
with high self-esteem have a distinct self-concept and favorable
assessment (82); thus, the impact of negative factors is likely
to be attenuated. Additionally, high self-esteem is linked to
good mental and behavioral health, such as high self-efficacy
(83) and prosocial behavior (84). Conversely, migrant children
with low self-esteem have more unfavorable self-cognitions and
self-evaluations as well as self-aggression, which are vulnerable
factors of depression (85). We think that rural-to-urban migrant
children will feel their own inferior family socioeconomic
status during urban integration, which will induce a sense of
frustration as well as deprivation, and may further weaken their
self-assessment or the level of self-esteem, thereby increasing
depressive symptoms. Therefore, our hypothesis that self-
esteem plays a mediating role between relative deprivation and
depressive symptoms among migrant children was supported.
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Moderating effect of belief in a just world

This study demonstrated that belief in a just world
moderated the first half of the mediating relationship between
relative deprivation and depressive symptoms through self-
esteem. In line with the risk-buffering hypothesis (86), the
belief in a just world might alleviate the adverse impact of
relative deprivation on self-esteem. This result aligns with our
assumption that belief in a just world generates a moderating
effect; that is, the mediating effect of self-esteem was moderated
by belief in a just world. Specifically, the relationship between
relative deprivation and self-esteem was stronger for rural-to-
urban migrant children with high belief in a just world than for
those with low belief in a just world.

Based on prior studies (50, 57), there are several reasons
why belief in a just world plays a moderating role between
relative deprivation and self-esteem. First, the justice motivation
theory (55) asserts that belief in a just world provides numerous
psychological resources to prevent disadvantaged groups (e.g.,
migrant children) from the negative effects of stressful and
unfair events. In other words, the more resources migrant
children have, the more capacity they have for facing unfairness
(57). Second, individuals with high belief in a just world
could cope with harmful consequences of relative deprivation
in a non-judgmental or active manner (87). Migrant children
with high belief in a just world have comprehended relative
deprivation in some positive way that enabled them to accept
the gap with urban peers and cope more effectively with their
negative cognition and emotion (88), and thus to be less likely
to experience low self-esteem. Additionally, migrant children
believe that the societal issue of migration could be improved
by themselves when the belief in a just world is high. Third,
belief in a just world buffers against the negative effect of relative
deprivation (25). Individuals with low belief in a just world
are motivated to perceive relative deprivation compared with
those with a high belief in a just world. In our study, relative
deprivation and belief in a just world interact and mutually
affect self-esteem. Thus, migrant children with high belief in a
just word might avoid negative effects if they have low relative
deprivation, and migrant children with high relative deprivation
exacerbate unfavorable effects (e.g., low self-esteem) if they have
low belief in a just world. In accordance with the model of risk
and protective factors (59), belief in a just world is a protective
factor and ameliorates the impact of relative deprivation. In
brief, migrant children who have high belief in a just world
may better handle relative deprivation and the consequent
adverse consequences.

Limitations and implications

Although several important insights were gained from
our study, several limitations must also be considered. First,
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causal inferences among the variable associations could not
be made owing to the cross-sectional survey design. Thus,
future studies should conduct longitudinal or experimental
research to confirm causal associations in the theoretical
model. Second, the self-report method may have introduced
social desirability bias and common method bias. Future
research should thus collect data using multiple methods
and from multiple informants. Third, some significant
demographic information was neglected when we collected
questionnaires, such as the ethnic conditions. Future research
should take various information of migrant children into
full consideration to further validate the findings of this
study. Fourth, since this study was conducted on Chinese
rural-to-urban migrant children, the generalization of our
findings to other groups or populations from different countries
may not be possible. Future studies should consider different
types of participants (e.g., non-migrant children and foreign
migrant children).

Despite these limitations, this study has important
implications. First, this study’s findings have profound
theoretical implications. Based on relevant research and
theories, the psychological mechanisms underlying relative
symptoms
Specifically, this study explained how and when relative

deprivation and depressive were revealed.
deprivation influenced migrant children’s depressive symptoms.
The present model was in line with the just-world theory
(56) and risk and protective factor models (59). Furthermore,
the large sample utilized in this study provides sufficient
evidence for the relationship between relative deprivation
and depressive symptoms. Additionally, testing mediator
and moderator variables in a single model provides more
comprehensive information than assessing two separate
models (89).

Second, the study’s results have far-reaching practical
implications. Specifically, this study aimed to examine the
relationship between relative deprivation and depressive
symptoms and extend the relationship to a new group,
namely Chinese rural-to-urban migrant children. Furthermore,
given the direct association between relative deprivation
and depressive symptoms, the findings highlighted that
parents should help migrant children learn that relative
deprivation has adverse impacts on depressive symptoms and
assist them in exerting a positive role of relative deprivation
(90). Meanwhile, the signs and undesirable outcomes of
depressive symptoms were highlighted, which can enable
educators to recognize them. Considering that self-esteem
was a significant mechanism linking relative deprivation to
depressive symptoms, migrant children should learn some
self-reference tasks (91) and compassionate actions (92) to
enhance self-esteem. Moreover, the moderating effect of belief
in a just world suggests that improving migrant children’s belief
in a just world is an effective complementary intervention
relieve

strategy to relative deprivation and depressive
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symptoms. Research has demonstrated that belief in a just
world can be cultivated and developed through intervention
training and daily practice, such as psychological intervention
programs (54).

Conclusion

Although further replication and extension are needed,
this study expanded the understanding of the potential
mechanisms of relative deprivation on depressive symptoms
in Chinese rural-to-urban migrant children by supporting
the mediating role of self-esteem and the moderating role
of belief in a just world. This moderated mediation model
is significant because it moves beyond simple mediation
and/or moderation and emphasizes how and when relative
deprivation affects depressive symptoms. Moreover, these
results provide a vast and compelling body of evidence
that can be utilized in clinical practice. These findings can
guide parents, educators, and society to take measures to
improve migrant children’s self-esteem and belief in a just
world, thus protecting them from the detrimental effects of
high level of relative deprivation and decreasing the risk of
depressive symptoms.
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Due to the constraints of the rural-urban household registration systems,
the migrants of China currently receive varying degrees of medical services.
The fact that many migrants choose to return to their hometowns due to
the inequality in medical care has been a social phenomenon. Using data
from the 2017 China Migrant Dynamic Survey (CMDS), this paper explores the
effect of medical services on population migration. Probit regression analysis
method was utilized to examine the relationship between medical service level
(MSL) and medical service improvement (MSI) and return behavior (RB), as well
as the interaction effect between MSL and MSI, and the moderating effect
of health status (HS) and health education (HE). Multiple heterogeneity tests
were performed. Grouping regressions were conducted using rural household
registration (RHR), grouping regressions were conducted using new rural
cooperative medical system (NRCMS), and multinomial Probit regressions were
conducted using migration distance and age factors. The following findings
were obtained. First, when MSL is low but MSI is high in the locality of
household registration, the return probability of migrants will increase. MSL
also has a positive interaction effect with MSI, and they jointly increase the
return probability of migrants; Second, HS and HE have a positive moderating
effect on the relationships between MSL and RB and between MSI and RB;
Third, heterogeneity analysis indicates that the migrants with RHR or the
migrants not covered by the NRCMS are more prone to return due to the
reason of medical service. In addition, the analysis also shows that middle-aged
and older people who return across provinces have the highest tendency to
return due to medical services and young people have the lowest propensity
to return across and within provinces. The study could help local governments
change their public medical care policies and close the gap between medical
services in different areas. As a result, it is necessary to understand population
migration trends and promote New Urbanization Strategies.

KEYWORDS

medical service, return behavior, health status, health education, rural household
registration, new rural cooperative medical system

Introduction

Since the reform and opening-up in China, large-scale cross-regional population
migration has constantly been reshaping the spatial pattern distribution of population.
Due to the uneven regional economic development and loosened household registration
policy, nationwide waves of population migration have emerged. According to the data
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of the 7th National Population Census released by the National
Bureau of Statistics in 2021, the total migrants in China have
grown significantly to 375.82 million in 2020 from 221.43
million in 2010, representing an annual growth rate of 6.97%.
With industrial restructuring and upgrading in the coastal
regions and the shift of labor-intensive industries toward central
and western regions where considerable economic development
has been gained, the rural and urban employment landscape
has drastically changed, and the return of the migrants to
their hometowns have become an increasingly widespread
phenomenon. In 2014, the Chinese government formulated the
New Urbanization Development Plan to encourage the migrants
to transfer their rural household registration to cities and towns,
especially small and medium-sized cities closer to their homes.
This initiative has successfully promoted the large-scale return
of the migrants. According to the China Migrants Development
Report, about 22.8% of the migrants chose to return in 2017, and
more than 70% of the returning population said they did not
want to go back out (1). Especially in recent years, many rural
laborers from central and western regions have chosen to return
to developed coastal areas due to the impact of the COVID-19
epidemic, and the population migration shows the co-existence
trend of outflow and inflow.

Population migration has drawn increasing scholarly
interest and relevant studies mainly focus on settlement
intention (2, 3), income level (4), health (5), social integration
(6), and other aspects of the migrants. The population
migration often exhibits three patterns: settling in inflow
region, continuous migration and return migration. With
improvements in welfare associated with Chinas RHR,
advancements in rural area construction and the increasing
effect of the market on resource allocation, return migration
has become an important option for population migration
(7). Earlier theories on return migration included neoclassical
microeconomics, the new economics of migration and social
network theory. Neoclassical micro economists, represented
by Todaro (8), maintain that return migration is a decision
made by migrants after weighing the difference between the
maximum expected return and migration cost; supporters of
the new economics of migration assert that return migration is
the behavior of migrants aiming at maximizing their household
welfare (9). And the social network theory emphasizes that the
social connections and social network in the outflow region
constitute the main factor driving migrant return (10). Research
on return migration in China began in the 1990s, and the
unique rural land system in China has created conditions
for return migration. Differing from the universal term of
migrants in western theories, the return migration in China’s
context involves more finely divided individuals like the new
generation of migrant workers, college students from the second
generation of peasant families and returning entrepreneurs.

Chinese scholars have mainly focused on the differentiated
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return intentions of the migrants caused by policy, social,
environmental and economic factors (7).

Currently, scholars have studied on the topic of medical
services for migrants. For example, Ismayilova et al. (11) mainly
studied the relationship between migration status, migration
patterns and access to health care among Kazakhstan’s labor
migrants. Kim et al. (12) focused on the health utilization
patterns and healthcare needs among Korean expatriates in
Vietnam, Cambodia, and Uzbekistan. Studies by Vaalavuo
and Sihvola (13) found that the impact of specialized health
care services on population migration in Finland. Snyder and
Wilson (14) conducted a study on the association between
urban Aboriginal peoples’ mobility and health service use
in two distinct Canadian cities. Gu et al. (15) investigated
the effect of the quantity and quality of health services on
emergent migration in China. However, current studies on
return migration have barely addressed medical services, and
most studies have concentrated on return intentions. For
example, based on a survey of African immigrant groups in
Spain and Italy, De Haas and Fokkema (16) examined how social
culture, economy, international connection and other factors
affect return intentions of the migrants. Haug (17) examined
the effect of social capital in the inflow region on international
immigrants’ return intentions. Li et al. (18) explored the
relationship between familial factors and the return intentions
of migrant workers. Studies by Gu et al. (19) found that factors
influencing the return intentions of migrant workers in China to
return home, including familial relationships, housing, society
and space. Overall speaking, although the return intentions
reflect and predicts, to some extent, the future return trend of the
migrants, it does not represent the final return result (20). In fact,
the emergence of return intentions is only the starting point, and
RB is the final result of this process (21). Nonetheless, studies
of RB are few except those by a few scholars like Leibbrand
and Zhang (22, 23). Therefore, not only the topic of medical
services has not been involved in the RB of migrants in previous
studies, but also the returning problem has been mainly focused
on return intentions and has not been involved in RB. In view of
the deficiencies in the above studies, it is necessary to conduct an
in-depth study on medical services and RB of migrants.

Considering that in China, migrants are characterized by
low socioeconomic status, low socioeconomic status, labor-
intensive jobs and a lack of convenient access to health
insurance. In the meantime, medical services for the migrants
have not been given enough attention. All of these have put
medical services for the migrants in a disadvantageous position.
Against the background of an increasing need for medical
services, medical services in the original inflow regions are still
highly exclusive to the migrants, where local residents are still
prioritized in the distribution of rivalrous public goods (24).
Under such conditions, constantly improving MSL in the city
of their registered residence becomes more attractive to the
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migrants. Therefore, the following questions are raised: Does
medical service cause the migrants to make return decisions
and behavior? To what extent does it affect such decisions and
behavior? How does this effect differ across individuals with
different characteristics? It is difficult to answer these questions
through traditional microscopic data research because return
as a retrospective migration activity requires the acquisition of
information about individuals’ historical migration behaviors.
Limited by data availability, the existing literature is mostly
concentrated on theoretical analysis or exploration of the
return intentions based on questionnaire-based surveys, without
examining the reality of RB. This paper tries examine the
effect of medical services on RB of the migrants and the
moderating effect of HS and HE of the migrants, which could
not only help gain an in-depth understanding of the patterns of
population migration and promoting coordinated development,
but help local governments timely adjust their public medical
care policies and smoothen population return channels.

Research hypothesis

The Law of the People’s Republic of China on the Promotion
of Basic Medical and Health Care, promulgated in 2019,
explicitly points out that medical services fall in the category
of medical and health services, which are disease prevention,
diagnosis, treatment, nursing, rehabilitation and other services
provided by adopting suitable drugs, appropriate technologies
and suitable equipment. Based on the concept stated above,
this paper decomposes medical services into MSL and MSI,
which, respectively, mean the absolute value of medical service
resources in one city area in a given year and the level of
improvement of such medical service resources within a certain
period of time. Moreover, defined from a spatial perspective,
RB refers to a phenomenon that the migrants leave the city
where the household registration is located during the process
of migration, and then returns to the city where the household
registration is located after a period of time (7). For the migrants
in China, the restrictions of the household registration system
make it impossible for them to truly enjoy the supporting
medical services in the inflow region (25). An inability to
obtain local household registration poses a huge barrier to
accessing health care and insurance (26). The results of the
Seventh National Census show that the inflow of migrants
still mainly occurs in the more economically developed eastern
region. Despite a high MSL, the large population base of the
region has caused a limited MSL available per capita and
indirectly resulted in relatively high medical service expenses.
Although China has proposed to establish an instant settlement
system for medical treatment in different places since 2010,
under the localized management of medical insurance, there are
often problems such as low reimbursement ratio, cumbersome
procedures related to settlement, difficulty in information
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sharing, and pressure on fund advance, etc. Participating
in medical insurance locally can save many reimbursement
troubles for migrant people'. At the same time, in the Chinese
context, even if a migrant is ill in a non-registered cities, he
or she expects to be accompanied by a relative from afar, as
opposed to the care of an hired caregiver. Kinship care is not just
companionship when one is sick but also spiritual care. Because
distance is a central factor in the spatial choices of migrants
from a geographic perspective (27), the cost of companionship
incurred away from home, family, and friends tend to increase
with distance. Considering that migrants generally have low-
income levels and higher financial insecurity (26), the scarcity
of health insurance in inflow urban cities and the additional
costs arising from off-site hospitalization and care, all of these
reasons lead to migrants paying higher costs for health care
services than local residents (28), and further enhance their
desire for more affordable medical services. Hence, with barriers
to accessing medical services in the target areas of migration,
some of the migrants have to return home to seek more cost-
effective medical services (29). Although a relatively lower MSL
in central and western China, the higher convenience and
affordable prices of medical services in their home regions
still account for their choice to seek medical services in the
city of registered residence. Additionally, with progress in
implementing “The Medical Insurance System Covering the
Whole Population,” the levels of basic medical insurance and
public medical services targeting populations in less developed
regions and rural areas have also been steadily improving. This
has stimulated their willingness to return, causing increasing
MSL to generate huge attractiveness to the migrants. To sum up,
when MSL is relatively low but MSI is considerably large in cities
of household registration, the migrants still tend to make the
return decision and thus increase the return probability given
their considerations of restrictions of the household registration
system and financial factors. Therefore, the following hypotheses
are proposed:

H1: When MSL in the household city is low, but MSI is high,
the return probability of migrants will increase.

After understanding the effects of MSL and MSI in cities
of household registration, MSL and MSI also promote and
influence each other and jointly promote the occurrence of
RB. The low level of medical services in the region will
encourage the local government to increase medical investment,
which in turn will improve the medical service situation and

1 Considering that the sample is 2017 data, the paper analyzes
the problems of medical treatment in other places mainly for the
scenario in 2017. However, as of early 2022, there are still more
problems, such as cumbersome direct settlement filing procedures,
different settlements and reimbursement policies between regions, and

unconnected information systems for heterogeneous medical treatment.
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enhance the quality of medical services, thereby increasing
the probability of the migrants returning. Existing studies
also confirm that province-level units with less developed
public medical services should enhance their capacity in the
area (30). With the promulgation of the Plan for Universal
Medical Care during the “14" 5-year Plan,” advancing the
construction of urban-rural medical coordination system and
enhancing the support for medical care in less developed
regions have been recognized as priorities for governmental
work. Continuous improvement in medical services also helps
reverse the backwardness of the level of medical services
in these regions. Presently, the need for medical services
has been a fast ascent (31), forcing some migrants who
sacrifice part of their medical service needs in the face of
dual pressures from the household registration system and
financial conditions to return home (25). If medical services
in the city of registered residence continue to improve to
a considerable extent, the city of registered residence will
have a significant appeal to the migrants even if the absolute
level of medical services still lags behind that of the more
developed regions in the east. The above analysis indicates
that the interactions between MSL and MSI increase the
return probability of migrants, so the following hypotheses
are proposed:

H2: There is a positive interaction effect between MSL and
MSI. The larger the interaction effect, the higher the return
probability of migrants.

The relationship between the migrants and the state of
their physical health is referred to by scholars as the “healthy
migrant effect” (32). Studies show that the migrants enjoy
an advantage of good health during their early stage of
migration, but with progression in time, their health advantage
gradually diminishes and factors like long working time, poor
working conditions and barriers against accessing health care
services in the inflow regions all contribute to the decline of
the health of the migrants (33). Eventually, those with poor
health are more likely to return home (34, 35). Long further
points out that the returning behavior of the migrants as
a result of health issues actually represents a contradiction
between urban-rural medical resource distribution and the
need for these resources, reflecting the role of the medical
service situation in driving the return behavior of the migrants
(36). In the meantime, migrants in poor health are more
likely to experience worsening economic conditions due to
the pressure of health care costs, making them more likely
to be attracted to return by the relatively affordable health
care services available in the city of registered residence.
Therefore, migrants with poor health conditions are more
likely to exhibit RB due to their inability to pay for and
enjoy the medical services provided by their original inflow
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cities. Meanwhile, they are more included to choose the return
option when MSL improves in the city of registered residence.
The above analysis shows poor health conditions have a
moderating effect on the relationships between MSL and RB
and between MSI and RB. Therefore, the following hypotheses

were made:

H3: HS has a positive moderating effect on the relationship
between MSL and RB, as well as the relationship between
MSI and RB.

Studies show that the migrants prevalently have a low
health literacy. Due to a lack of health-related knowledge,
migrants are more likely to resort to self-care when sick
than seek medical care (37). At the same time, when faced
with a major illness, people with poor health literacy may
delay seeking medical care because they are unaware of
preventive measures or symptoms of the illness, which may
eventually lead to the deterioration of the condition (38). HE
refers to well-planned, organized, systematic social education
activities aiming to help people voluntarily adopt behaviors and
lifestyles beneficial for their health (28). HE is considered an
important path toward improving health literacy among the
migrants (39). The higher the level of HE received by the
migrants, the higher their health awareness and their need
for medical services. That is, HE strengthens their attention
to medical services. Therefore, when the MSL is low but
the MSI continues to grow, the migrants with higher HE
levels is more likely to choose to return to the city with
household registration, pointing to the positive moderating
effect of HE.

H4: HE has a positive moderating effect on the relationship
between MSL and RB, as well as the relationship between
MSI and RB.

Methodology

Data source

The data in this study are mainly derived from the CMDS
in 2017 and the China City Statistical Yearbook in 2018.
CMDS, released by the National Health Care Commission,
is based on the randomization principle of screening and
locking sample sites in the more concentrated areas of the
migrants in 31 provinces (Districts, Cities) and the Xinjiang
Production and Construction Corps in mainland China, while
using a stratified, multi-stage, size-proportional PPS method
for sampling. The target respondents of the database are
the migrants who have lived in the inflow area for more
than 1 month and are 15 years old and above, with a
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sample size of about 170,0002. Detailed information on the
purpose, design, sample and questionnaire of the CMDS can
be found in the CMDS-related design scheme published by
the National Health Commission. City-level data were obtained
from the China City Statistical Yearbook published by the
National Bureau of Statistics. In this paper, we determined
whether the return behavior of the migrants occurred: using
the prefecture-level city as the unit, the prefecture-level city
to which the sample belonged was matched with the city-
level data. After excluding missing values, the total sample size
is 111,540.

Measurement

Dependent variables

Unlike previous studies on migration intentions, this paper
was based on the results of the CMDS survey to screen samples
in a two-step process to determine whether the respondents’
actual RB occurred. In the first step, if the respondents had
left the place of household registration for 6 months or more,
and their permanent residence was the same as the place of
household registration at the time of the survey, the preliminary
decision was returned (23). In the second step, according to
question 304.1 of the CMDS questionnaire, the samples whose
flow range was “intra-city flow” were excluded. Ensure that the
respondents left the city where their household registration was
in the flow, which was in line with the definition of return
behavior in this paper.

Independent variables

According to the purpose of the study, MSL and MSI
were used as independent variables. Drawing on Li’s definition
of medical service and based on data from the China City
Statistical Yearbook in 2018 (40, 41), this paper selected a
total of five indicators, namely the number of hospitals, the
number of hospital beds, the number of licensed physicians, the
number of urban workers” basic old-age insurance participants,
and the number of urban workers’ basic medical insurance
participants. Factor analysis in principal component analysis

2 Both “inflow” and “outflow” data are obtained from the CMCD, with
“inflow” representing the current city of the survey respondent and
“outflow” representing the city of the household registration of the survey
respondent before the migration occurred. If the CMCD data for a specific
survey respondent shows that the “inflow” city and the “outflow” city are
the same, it means that a return behavior has occurred after the migration
In this paper, the return behavior is defined as the phenomenon that
the migrant population leaves the city of their household registration
and returning to their city after a period of time, i.e., for the returning
population, both “inflow” and “outflow” represent the city where the

household registration is located, and they are the same.
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was used to weight the composite score as MSL in the city
where the migrants is located. This paper considered MSI as
the improvement degree of MSL, which can be regarded as the
MSL of a city in a certain year minus the MSL of 6 years ago.
Specifically, through principal component analysis, each city’s
comprehensive scores of MSL in 2017 and 2012 were separately
calculated, and the former minus the latter was used as MSI of
the city where the survey respondent was located.

Moderator variable

The moderator variables in this study were HS and HE.
According to the Health and Public Services survey module of
CMDS data, respondents were required to fill in the question,
“whether you had any illness or physical discomfort in the
last year?” If the answer was yes, the code was counted
as 1, defining that in poor HS; if the answer were no,
the code was counted as 0, defining that in good HS. In
the CMDS, respondents were asked to answer the nine HE
questions, “In the past year, did you receive health education
on mental health/smoking/chronic diseases/AIDS/occupational
diseases/maternal and child health/tuberculosis/reproductive
health and contraception/self-help in public emergencies?”
Participation in one of these HE was counted as 1, not counted
as 0, and the score ranges 0-9.

Control variables

To obtain the effects of medical services on RB of migrants,
this paper controlled other factors that may affect it. Based on
the control variable designs of existing scholars (23, 28), this
paper selected control variables from the city and individual
levels. From the city level, five variables were selected: gross
regional product per capita (GRP), education status (ES), region
attribution (RA), logistics infrastructure (LI), and information
infrastructure (II). From the individual level, a total of five
variables were selected: age characteristics (AC), RHR, NRCMS,
educational background (EB), and personal income (PI). The
measurement of control variables is shown in Table 1.

Empirical model

Considering that the explained variable RB is a binary
variable, Probit model is suitable for modeling. Equations
(A)~(D) verify four research hypotheses, respectively:

Prob (RB,'j = 1|MSLj,MSIj, HSij, HE,'j, controll,ij, o controlM,,'j)
= ®(Bo + AIMSL; + BoMSTj + Y Brscontroly i+ &)

m=1,...M
(A)
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TABLE 1 Control variable measurement.

10.3389/fpubh.2022.1009454

Variable name Variable symbol Description

Gross regional product GRP The amount of GRP per capita in the city in which the migrants currently resided in 2017.

per capita

Education status ES The number of primary and secondary school students in the city where migrant workers were located in 2017.

Region attribution RA According to the regional division of the city to which the migrants belong, the RA variable was divided into
three groups: eastern region, central region, and western region.

Logistics infrastructure LI Revenue from the city’s postal business at year-end.

Information I Revenue generated by the city’s telecommunications business at year-end.

infrastructure

Age characteristics AC Variables derived from CMCD data were used to distinguish migrants by their age stage.

Rural household RHR Data from the CMDS was used to determine whether a respondent was an agricultural registered permanent

registration resident. If the answer was yes, the code was counted as 1, not counted as 0.

New rural cooperative NRCMS Survey respondents about their participation in this rural health insurance program using CMDS data3.

Medical system Participation in this insurance was counted as 1, not counted as 0.

Educational background EB Accordingly to the statistics of the educational background of CMDS data, primary schools and below were
counted as 1, junior high schools, vocational colleges, and senior high schools were counted as 2,
undergraduates and junior colleges were counted as 3, and graduates and above were counted as 4.

Personal income PI Based on data from the CMDS survey, the average monthly income of the respondent in the past year was used.

Prob (RBjj = 1|MSLj, MSI;, HS;j, HEjj, controly j, ..., controlpy )
= ®(Bo+B MSLj + B2 MSIi+B3MSL; x MSI;

+ Z Bm+3controly, jj + &ij) (B)
m=1,..M
Prob (RBjj = 1|MSLj, MSI;, HS;j, HE;;,
controly jj, .. controlM,ij)
Bo + BLMSL; + PoMSI; + B3HS;j x MSL,
= +B4HS;j x MSI; ©
+ 2 m=1,...M Bmtacontroly, jj + &;j
Prob (RBj; = 1|MSL;, MSI;, HSj, HE;j,
controly jj, ..., controlpy ;)
Bo + PLMSL; + PoMSI; + B3 HEjj x MSL,
= +B4HEjj x MSI; D)

+ 2 m=1,...M Bmtacontroly, jj + &ij

Taking Equation (A) as an example, it represents the
probability that i (migrants) chooses to return from j (inflow

3 In January 2016, the State Council issued “The Opinions on
Integrating Urban and Rural Residents Basic Medical Insurance System,”
deciding to integrate the two systems of urban residents’ medical
insurance and NRCMS into a unified basic medical insurance system
for urban and rural residents, but as of 2017 the opinion is still in
the promotion stage, and CMDS data show that in 2017 the migrant
population is still mainly participating in the NRCMS.
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area) under given MSL, MSI and other conditions. Moreover,
control,-j represents the control variable, and &ij is the residual
term. Equations (B)~(D) are based on Equation (A), and the
other variables have the same meaning.

Results

Factor analysis

The explanatory variable MSL was measured by calculating
the composite score using factor analysis in principal
component analysis. In this paper, the composite scores of
MSL in 2017 and 2012 were calculated in turn. By performing
the KMO test and Bartlett’s sphericity test on the indicators,
it was found that the KMO values were 0.793 and 0.803,
respectively, and the significance of Bartlett’s sphericity test was
at the 1% level, indicating that the above data were suitable for
the factor analysis method. Most public factor extraction degrees
were above 0.8, indicating a good information extraction effect.
According to the criterion that the characteristic root is >1
to extract the common factors, the variance contribution rate
is 88.70% and 83.99%, which can better represent most of the
information of the original indexes. The score coeflicient matrix
derived from the factor rotation using the maximum variance
method was combined with the score coefficient matrix using
the variance contribution rate as the weight to calculate the
composite score. The variable MSL was measured using the
2017 composite score, and the variable MSI was measured using
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TABLE 2 Descriptive statistics.

Variables RB Mean SD
MSL Occurrence —0.54 0.37
Non-occurrence 0.03 1.01
MSI Occurrence —0.07 0.19
Non-occurrence 0.01 0.27
HS Occurrence 0.46 0.50
Non-occurrence 0.45 0.50
HE Occurrence 3.83 3.48
Non-occurrence 3.32 3.39
GRP Occurrence 5.65 2.87
Non-occurrence 8.61 3.65
ES Occurrence 67.18 37.99
Non-occurrence 84.87 74.17
RA Occurrence 2.04 0.61
Non-occurrence 1.78 0.83
LI Occurrence 15.30 23.62
Non-occurrence 48.51 66.51
1I Occurrence 44.11 38.21
Non-occurrence 139.43 177.78
AC Occurrence 35.95 8.86
Non-occurrence 37.55 10.98
RHR Occurrence 0.78 0.42
Non-occurrence 0.78 0.42
NRCMS Occurrence 0.71 0.45
Non-occurrence 0.79 0.41
EB Occurrence 2.56 0.94
Non-occurrence 2.38 0.97
PI Occurrence 0.67 0.48
Non-occurrence 0.71 0.55

the difference between the 2017 composite score and 2012 for
the following statistics and tests.

Descriptive statistics

In order to see more clearly the differences in RB among the
migrants, the sample was divided into two groups for descriptive
statistics based on the occurrence or non-occurrence of RB. The
variables for all descriptive statistics are shown in Table 2.

As can be seen from Table 2, from the perspective of cities,
the difference in MSL variables in the two groups is obvious.
The average value of the non-occurrence group of RB is much
higher than that of the occurrence group, indicating that the
current migrants that does not return is generally located in
areas with abundant medical resources, which is also in line with
the fact that the current migrants generally go to work in coastal
and developed areas of China. However, the difference in the
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variable of MSI between the two groups is small, indicating that
with the continuous improvement of China’s medical service
system, medical services have gradually covered less developed
and remote areas, leading to a further increase in the equality
of medical services among cities in China. In terms of LI,
II, GRP per capita, and ES, there is a huge gap in economic
development, educational resources, logistics construction and
information construction between the two groups. Moreover,
from the individual level, the variable of HE was significantly
different between the occurrence group and the non-occurrence
group, which indicates that the migrants with RB generally
received a higher degree of HE. Except for the HE variable, there
was no significant difference in other variables.

Regression result

Stepwise Probit regression was performed after data
standardization for continuous variables, the LR CHI2 values of
the Models (A)~(D) were all significant in Table 3, indicating
that the overall regression effect of each model was good.

As can be seen from Model (A) in Table 3, after controlling
for other variables that may affect the RB of migrants, MSL has
a significant negative impact on RB of migrants (3 = —0.27, p
< 0.01), and the MSI has a significant positive impact on RB of
migrants (f = 0.18, p < 0.01). It indicates that the RB of migrants
tends to the original household registration cities with relatively
low MSL but rapid MSI. Hypothesis 1 has been verified.

On the basis of Model (A), Model (B) added the intersection
term of MSL and MSI. It can be seen from Model (B) that after
controlling for other variables that may affect RB, MSL and MSI
are not significantly different from Model (A), and MSL x MSI
has a significant positive impact on RB of migrants (§ = 0.86, p
< 0.01). It indicates that MSL and MSI play a positive interaction
effect, which jointly increases the probability of RB. Hypothesis
2 is verified.

On the basis of Model (A), Model (C) added the intersection
terms of MSL and HS, as well as MSI and HS. As shown from
Model (C), after controlling for other variables that may affect
RB, MSL and MS]I, there is no significant difference with Model
(A). At the same time, MSL x HS and MSI x HS have a
significant positive influence on RB (B = 0.06, p < 0.05; p =
0.16, p < 0.05), indicating that HS play a positive moderating
role, and hypothesis 3 is verified.

On the basis of Model (A), the intersection terms of MSL
and HE, MSI and HE are added in Model (D). As you can
see in Model (D), after controlling for other variables that may
affect RB, MSL and MSI, there is no significant difference with
Model (A). At the same time, MSL x HE and MSI x HE have
a significant positive influence on RB (B = 0.01, p < 0.05; f =
0.04, p < 0.01), indicating that HE play a positive moderating
role, and hypothesis 4 is verified.
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TABLE 3 Results of Probit regression.

10.3389/fpubh.2022.1009454

Variables RB

Model (A) Model (B) Model (C) Model (D)
MSL —0.27** (-6.92) —0.43** (-11.03) —0.29* (-7.16) —0.29%* (-7.14)
MSI 0.18*** (4.60) 0.00 (0.05) 0.12** (2.39) 0.03 (0.45)
MSL x MSI 0.86** (27.91)
HS —0.17%* (-12.74) —0.16"** (-11.58) —0.13** (-6.95) —0.17%* (-12.63)
HE 0.01%%* (5.40) 0.01°%* (3.84) 0.01° (5.48) 0.02*** (6.06)
MSL x HS 0.06** (2.34)
MSI x HS 0.16* (2.32)
MSL x HE 0.01%* (2.05)
MSI x HE 0.04*** (3.88)
GRP —0.18*** (-16.15) —0.15+* (-12.67) —0.18 (-16.19) —0.18*+* (-16.24)
ES 0.52 (25.49) 0.71+* (33.47) 0.52 (25.08) 0.52+* (25.31)
RA 0.05*** (4.86) 0.06* (5.56) 0.05 (5.00) 0.054** (4.71)
LI 0.30* (12.68) —0.14** (-5.27) 0.31° (12.98) 0.31%* (12.94)
1 —2.02%* (-28.38) —1.65"+* (-23.11) —2.02 (-28.42) —2.02%* (-28.46)
AC —0.05*** (-7.08) —0.05** (-6.39) —0.05** (-7.06) —0.05** (-7.04)
RHR —0.07** (-3.77) —0.08*** (-3.88) —0.07** (-3.75) —0.07** (-3.71)
NRCMS 0.16*** (9.03) 0.12%* (6.99) 0.16° (9.08) 0.154%* (9.00)
EB 0.14°% (17.37) 0.14%* (17.40) 0.14° (17.40) 0.14*%* (17.44)
PI 0.01** (1.97) 0.01* (1.87) 0.01** (1.99) 0.01% (1.91)
Pseudo R2 0.16 0.17 0.16 0.16
LR CHI2 8081.69*** 8956.26*** 8090.58** 8098.36***

The numbers in parentheses are Z-test values. 7 and 'represent significance at the 1, 5, and 10% levels, respectively. The following are the same.

Heterogeneous impact analysis

Considering that most migrants in the Chinese scenario have
household registration in rural areas (7), their physical health
and medical behavior are also widely concerned (36, 38). This
study considers the different performances of rural migrants and
non-rural migrants in the decision-making process of return.
Therefore, it is necessary to distinguish the rural migrants for
more in-depth analysis and exploration. In order to better
screen out the rural migrants from the original migrant sample,
the control variables RHR and NRCMS, which reflect the
rural attributes of migrants, were selected for grouping. Based
on Model (A) in Table 2, Models 1a and 1b are constructed
according to whether migrants are agricultural registered
permanent residents, and Models 1c and 1d are constructed
based on whether the migrants have NRCMS insurance. The
results of Probit regression analysis for Models 1a~1d are shown
in Table 4.

In Models la and 1b of Table 4, there is a heterogeneous
effect of MSL and MSI on RB under different household
registration nature. The coefficients of MSL and MSI in the
RHR subgroup are larger and both significant, indicating that
for the rural migrants, it is more probable to return to the
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city of their household registration where MSL is lower but
MSI is faster. The regression results from models 1c and
1d show that the coeflicients of MSL and MSI are larger
for the Non-NRCMS subgroup and both are significant. The
findings suggest that for the migrants not covered by basic
medical insurance, they are more likely to choose to return
for more economical medical services in the city of their
household registration. The reason for the difference is that
the introduction of the NRCMS has promoted the willingness
of the rural population to see a doctor, but the burden of
medical expenses of the rural household has further increased.
Yao et al. (42) conducted a study on urban-rural medical
disparities in China and found that medical insurance holders
in agricultural households have higher out-of-pocket costs
and hospitalization costs than non-agricultural households and
are also more likely to be induced by medical treatment
to incur more costs. Thus, considering the high health care
burden in the inflow area and the cumbersome reimbursement
process of the NRCMS, both for the migrants with household
registration in a rural area and for the uninsured migrants,
they are influenced by the city-level medical services and
thus are more likely to make the decision to return to
their hometown.
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TABLE 4 Results table of Probit regression for different groups.

10.3389/fpubh.2022.1009454

Variables RB

Model 1a Model 1b Model 1c Model 1d

RHR Non-RHR NRCMS Non-NRCMS

MSL —0.21%* (-4.74) —0.53** (-7.04) —0.15*** (-3.07) —0.35** (-5.72)
MSI 0.24*%* (5.51) —0.06 (-0.65) 0.07 (1.40) 0.29°%* (3.72)
HS —0.17%* (-11.22) —0.16*** (-5.44) —0.20°%* (-12.21) —0.12*%* (-4.80)
HE 0.01%* (4.60) 0.01%* (2.42) 0.01*%* (3.20) 0.02%* (4.98)
GRP —0.19%** (-15.00) —0.17+** (-6.83) —0.21%%* (-14.76) —0.14%** (-7.46)
ES 0.53** (22.75) 0.52%* (11.43) 0.58*** (23.78) 0.41%* (10.55)
RA 0.08*** (6.84) —0.04* (-1.99) 0.08** (6.51) —0.01 (-0.39)
LI 0.30* (11.60) 0.32%%* (5.78) 0.29%** (8.63) 0.28%* (7.92)
1 —2.10%%* (-25.51) —1.62 (-11.46) —2.31%%¢ (-24.81) —1.51%% (-14.02)
AC —0.04*** (-4.40) —0.09*** (-5.60) —0.05+* (-5.74) —0.05+* (-3.60)
RHR —0.20*** (-6.72) —0.01 (-0.45)
NRCMS 0.11*** (5.71) 0.22* (6.49)
EB 0.16*** (17.58) 0.08"* (4.94) 0.16*** (15.19) 0.12%* (9.16)
PI 0.01 (1.11) 0.03** (2.19) 0.01 (0.95) 0.02* (1.94)
Pseudo R? 0.16 0.15 0.17 0.14
LR CHI2 6510.30*** 1681.55*%* 6099.88*** 2144.430+
Number 88313 23227 73264 38276

The numbers in parentheses are Z-test values.

In order to further refine the effects of MSL and MSI on
RB, this paper is based on the dual grouping of migration
distance and age, inspired by Gu et al. (19) view that “health
services affect the migration distance of older people.” Migration
distance and age are also from CMCD data. The heterogeneity
analysis of the sample can explain to some extent the difference
in the decision to return between middle-aged and older people
and younger people. Referring to the WHO age classification
criteria, this paper takes 45 years as the cut-off, and samples
below this age are young people, while others are middle-aged
and older people. Then the migration distance is distinguished
according to inter-provincial migration and intra-provincial
migration, so the samples are divided into middle-aged and
older people who return across provinces (IREG), middle-aged
and older people who return within provinces (PREG), young
people who return across provinces (IRYG), young people who
return within provinces (PRYG), and those who do not return.
Model 2a~2d were the experimental groups, and Model 2e
participated in the regression as the baseline group. The results
of multinomial Probit regression analysis for Models 2a~2e are
shown in Table 5.

Models 2a~2d are regression results based on return
distance and age grouping, as shown in Table 5. The results
show that the coefficients of MSL indicator in the four models
are 0.04,—0.65,—0.36, and—0.04, indicating that the tendency
degree of return because of MSL is ranked as IREG> PRYG>
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IRYG> PREG. The coefficients of MSI indicator in the four
models are 0.64, 0.36,—0.09, and—0.29, indicating that the
tendency degree of return because of MSI is ranked as IREG>
PREG> IRYG> PREG. The results suggest that PREG chooses
to return when MSL is low and MSI is high in the city with
household registration, while IREG tends to choose to return
when MSI is high and is likely to return when MSL is high.
Compared to middle-aged and older people, PRYG are least
likely to return because of MSL and MSI of the city of household
registration. PRYG still choose to return when MSL is low, but
are not very attached to MSI.

By comparing the MSL results of each group in Table 5,
it can be seen that the level of medical services in IREG is
not significant compared to PREG, indicating that the need for
medical services is more urgent for the elderly returning across
provinces. Due to more restrictions on inter-province medical
services, middle-aged and older adults tend to return across
provinces even though higher MSLs in the city of household
registration can result in higher medical costs. In comparison,
PREGs are closer in migration distance and can reach the city
of household registration in a short time. Furthermore, the
interoperability of the provincial health care system reduces
certain medical costs, so they do not tend to return to the city
of household registration when MSL is higher. However, for
young people, PRYG is not significant compared to IRYG. These
findings are understandable because young people have a lower
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TABLE 5 Results table of multinomial Probit regression for different groups.

Variables

Model 2a Model 2b

IREG PREG

MSL 0.04 (0.33) —0.65*** (-10.21)
MSI 0.64*** (6.02) 0.36*** (5.46)
HS —0.09%* (-2.45) —0.25%* (-11.31)
HE 0.024%* (3.70) 0.024%* (4.77)
GRP —0.32° (-9.37) —0.25°% (-13.24)
ES 0.57° (10.69) 0.82°% (24.53)
RA 0.11° (3.78) 0.11°% (6.51)
LI 0.38° (5.28) 0.354%* (8.37)
11 —2.61%* (-12.36) —2.28%% (-19.82)
RHR —0.16%* (-2.89) 0.02 (0.63)
NRCMS 0.09* (1.81) 0.32%* (11.00)
EB —0.19%** (-8.43) 0.224%* (17.75)
PI —0.01 (-0.30) 0.04*** (3.37)
WALD CHI2
Number 784 3,888

The numbers in parentheses are Z-test values.

demand for medical services compared to middle-aged and
older people, and more often go to work outside the province for
reasons such as salary and development opportunities. Young
people who return to the province are less disturbed by the
level of medical services, so the empirical result is insignificant.
The MSI analysis of each subgroup shows that both IREG and
PREG are positively significant, indicating that for middle-aged
and older people, the improvement of MSLs in the household
registration city has a strong attraction to return and can meet
their medical needs. The MSI coefficients of IRYG and PRYG
are negative, indicating that the return attraction brought by
the improvement of medical services is insufficient for young
people. Moreover, young people may stay in the outflow city and
not choose to return due to other considerations.

Discussion

With the emergence of the trend of return migration in
China and the deepening of the reform of the household
registration system since the 1990s, many disciplines such as
geography, economics, sociology, and demography have paid
attention to the issue of return migration. While early studies
focused on the demographic and socio-economic characteristics
of migrants, in recent years, the initiative and selectivity of
migrants have received more attention. This paper focuses on
the phenomenon of migrants choosing to return due to medical
services, and has important practical implications for local
governments to improve the level of medical services, increase
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RB
Model 2¢ Model 2d Model 2e
IRYG PRYG Non-return population
—0.36** (-2.23) —0.04 (-0.42)

—0.09 (-0.57) —0.297%% (-3.39)
—0.18%** (-3.68) —0.247%% (-8.41)
0.01% (1.72) 0.01 (1.45)
—0.11%%% (-2.76) —0.197* (-7.91)
0.50%** (6.50) 0.537** (12.15)

0.01 (0.32) —0.06"** (-2.96)
0.37%%* (3.84) 0.52*%*(9.80)

—2.28% (-8.13)
—0.37%* (-5.44)

—3.34% (-19.52)
—0.11%% (-2.89)

0.05 (0.87) 014+ (3.90)
—0.12** (-3.89) 0.45*** (28.03)
0.03 (1.13) —0.03* (-1.73)
6085.83+%*
337 1,791 104,740
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the growth rate of medical services, pay attention to the medical
needs of the elderly, and reduce the gap in medical services
between urban and rural areas. On the whole, the paper has the
following contributions.

Firstly, in this study, we explored medical services effects
on RB. The current research on return migration is mostly
about return intentions. Although it predicts the decision-
making tendency of migrants to a certain extent, whether RB
occurs is unknown (20). It was notable that the survey of
migrants also found that many people with return intentions
did not choose to return due to family, work, medical treatment,
education and other reasons. This paper uses the large sample
data of CMDS to identify whether the exact RB of migrants
occurs, defines the RB of migrants from the perspective of
spatial flow, and also provides reference for the subsequent
research on RB. Furthermore, this paper divided the medical
service into two aspects: MSL and MSI, which expanded the
connotation of the concept of medical service. MSL represents
the capacity and strength of the current medical service, while
MSI represents the development potential and growth trend. It
was found that low MSL and large MSI in the city of household
registration would increase the return possibility of migrants.
In addition, MSL and MSI have a positive interaction effect
on RB. Due to the limitations of the household registration
system and economic situation, the migrants do not blindly
pursue the absolute high MSL but chooses their hometown with
greater development potential for medical services. Accordingly,

the phenomenon is worth further thinking about. Undeniably,
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this study not only deepens the RB of migrants under the
influence of medical services, expands the scope of return
research, but also provides practical value for local governments
to grasp the psychological needs of migrants for medical
services, pay attention to the steady and rapid medical services,
and attract more migrants to return to the city of their
household registration.

The second, we explored the moderating effects of HS and
HE on medical services and RB. We found that HS and HE
has positive moderating effects on the relationship between MSL
and RB and the relationship between MSI and RB, respectively.
Whether it is MSL or the MSI, the premise of the impact on
the RB of migrants is that the migrant people need certain
medical services, but these medical service needs vary from
person to person. In order to further explore the mechanism
of medical services on RB under different scenarios, two health
factors of migrants were selected as moderating variables from
the perspective of medical service demand. Previous studies have
shown that HS and HE are both important factors affecting
medical services of migrants (32, 39), scenario-based studies
using the two as moderating variables have strong theoretical
and practical significance.

Then, we selected two variables for heterogeneity analysis
separately. Grouping regressions were performed on the two
variables, RHR and NRCMS. It was notable that the RHR
group or the Non-NRCMS group are more likely to return as
a result of the level and improvement of medical services. Some
scholars have paid attention to the huge difference in medical
services between urban and rural populations. Studies have
pointed out that the rural population generally has problems
such as weak health awareness, limited health investment,
high medical expenses, and low utilization of medical services
(42). In this case, the migrants with RHR will have more
restrictions on medical services. At the same time, the NRCMS,
as a government-organized mutual assistance system for rural
residents, is unable to better enjoy medical services in the inflow
area due to the restriction of reimbursement from other places
so as to reduce the medical burden. The above analysis shows the
disadvantages of the current rural migrants in medical services,
and inspires the government to pay attention to the coordinated
development of regional medical services.

Finally, the age and migration distance factors of the
migrants were considered. The multinomial group regression
was carried out. It was found that middle-aged and older
people with long migration distances chose to return when both
MSL and MSI were higher, and those with short migration
distances chose to return when MSL was lower and MSI
was higher. In contrast, young people have a lower overall
willingness to return for medical services regardless of migration
distance. From the above analysis, one may conclude that the
migrants of different ages have different tendencies to return
due to the factors of medical services under the limitation of
different migration distances. Therefore, under the multinomial
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grouping of migration distance and age, the paper makes a
deep interpretation of the conclusion of the relationship between
medical services and RB in different scenarios.

This study still has some limitations and shortcomings. On
the one hand, medical services involve many aspects. This study
only selects MSL and MSI from the city level and does not
explore other aspects of medical services. On the other hand,
panel data was not used for analysis. Given the randomness
of a questionnaire survey, it is less likely that the same person
will be surveyed for several consecutive years. Therefore, the
current mainstream studies on migrants all use cross-sectional
data. However, cross-sectional data have some flaws in the long-
term migration behavior of the migrants. In the future, data from
other sources will be considered for detailed research.

Conclusion

Using data from CMDS as a sample, medical services were
separated into two aspects: MSL and MSI, and the relationship
between medical services and RB was explored using Probit
regression analysis to investigate the interaction effects of
MSL and MSI, as well as the moderating effects of HS and
HE. Moreover, the migrants were further regressed in the
heterogeneity analysis by grouping them separately according
to whether they possessed RHR or whether they participated in
NRCMS. Equally, multinomial Probit regression was conducted
for migrants according to whether they were middle-aged and
older people and whether they were interprovincial migrants.

(1) When MSL is low but the MSI is large, the return
probability of migrants will increase. There is also
a positive interaction effect between MSL and MSIL
The larger the interaction effect, the higher the return
probability of migrants.
(2) HS and HE have a positive moderating effect on the
relationship between MSL and RB, as well as the
relationship between MSI and RB.
Through heterogeneity analysis, this paper shows that
migrants with RHR and those who did not participate
in the NRCMS were more likely to choose to return due
to medical services. The analysis also shows that middle-
aged and older people who return across provinces have
the highest tendency to return due to medical services,
and young people have the lowest tendency both across
and within provinces.

Local governments should pay attention to the groups of
migrants and the supply of medical service resources and grasp
the real attractiveness of medical services implied by the status
quo of the household registration system and market demand.
The study has the following insights:

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1009454
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Meng et al.

(1) First, the government needs to focus on improving
MSL
basic medical

and increasing the economic support for

services. To achieve full coverage

of medical insurance and comprehensive reform

of urban public hospitals, promote the national
networking of basic medical insurance and settlement
of medical treatment in different places, and better
realize the allocation of medical resources for the
migrants. Especially for the regions with backward
MSL, it is more necessary to try to tap medical
service resources to enhance medical service

upgrading potential to really narrow the gap with

well-developed regions.
(2) Secondly, regarding population migration management,
the government should pay attention to the HS and
HE of migrants and strengthen the health records
of the migrants. The government should actively
carry out health education-related publicity work,
so that the migrants can, as far as possible, prevent
problems before they occur and seek medical treatment
in time to avoid minor illnesses becoming serious
ones. It is necessary to update the health records
of the migrants on time and accelerate the
of The should
the authenticity, integrity, scientific nature
of the in the of the

migrants and gradually realize the interconnection

sharing

information. government ensure
and
information health records
of the health records of the migrants across regions
and departments.
(3) Finally, the government should pay attention to the
medical service needs of the rural household migrants
and promote the reform of the rural medical system.
It should also strengthen the construction of the rural
medical service system and eliminate the gap areas
in rural medical and health institutions. At the same
time, the government should care for the middle-
aged and older people and help them obtain the same
or similar medical coverage as the registered elderly
population in the inflow area. Communities can establish
service centers for the elderly based on the service and
management of the migrants in their jurisdictions and
provide relevant services directly to the middle-aged and

older people.
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Introduction: Internal migrant Men who have sex with men (IMMSM), which
has the dual identity of MSM and floating population, should be more
concerned among the vulnerable groups for HIV in society. Establishing
appropriate prediction models to assess the risk of HIV infection among IMMSM
is of great significance to against HIV infection and transmission.

Methods: HIV and syphilis infection were detected using rapid test Kits,
and other 30 variables were collected among IMMSM through questionnaire.
Taking HIV infection status as the dependent variable, three methods were used
to screen predictors and three prediction models were developed respectively.
The Hosmer-Lemeshow test was performed to verify the fit of the models, and
the net classification improvement and integrated discrimination improvement
were used to compare these models to determine the optimal model. Based on
the optimal model, a prediction nomogram was developed as an instrument to
assess the risk of HIV infection among IMMSM. To quantify the predictive ability
of the nomogram, the C-index measurement was performed, and internal
validation was performed using bootstrap method. The receiver operating
characteristic (ROC) curve, calibration plot and dynamic component analysis
(DCA) were respectively performed to assess the efficacy, accuracy and clinical
utility of the prediction nomogram.

Results: In this study, 12.52% IMMSMs were tested HIV-positive and 8.0%
IMMSMs were tested syphilis-positive. Model A, model B, and model C fitted
well, and model B was the optimal model. A nomogram was developed
based on the model B. The C-index of the nomogram was 0.757 (95% ClI:
0.701-0.812), and the C-index of internal verification was 0.705.

Conclusions: The model established by stepwise selection methods
incorporating 11 risk factors (age, education, marriage, monthly income,
verbal violence, syphilis, score of CUSS, score of RSES, score of ULS, score
of ES and score of DS) was the optimal model that achieved the best
predictive power. The risk nomogram based on the optimal model had
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relatively good efficacy,accuracy and clinical utility in identifying internal
migrant MSM at high-risk for HIV infection, which is helpful for developing
targeted intervention for them.

prediction model, nomogram, internal migrant MSM, HIV, random forests, stepwise
selection, univariable selection

Introduction

In recent years, men who have sex with men (MSM)
have emerged as a high-risk group for HIV infection
in China, with the rate of HIV infection rising year by
year (1).
the national HIV prevalence among MSM from 2001 to

A large-scale systematic analysis reported that

2018 was 5.7%, and the study prevalence ranged from
0 to 22.91% (2). Previous studies have shown that the
internal migrant MSM (IMMSM)
the MSM populations, ranging from 71.2 to 91.3% (3-
5). IMMSM is defined as changes of usual residence
within countries and have had sex with a male in the

constituted most of

last 6 months (6). Migration within China has been
identified as a major factor influencing the transmission
of HIV in China, and the high migration rate among MSM
populations poses a huge challenge to HIV prevention and
control (1, 7).

Because of the better employment opportunities, less social
discrimination, and more comfortable living environment, a
large number of MSM moved to the metropolis and developed
regions, but due to the imperfection of Chinas household
registration system and urban social security system, the
migrant populations had lower access to social benefits such
as education and health services than the local populations
(1, 8). According to prior studies, migrant MSM had lower
levels of HIV knowledge and fewer opportunities for HIV
testing compared with the local MSM populations, but they
were at higher risk of engaging in high-risk sexual behaviors,
such as unprotected anal intercourse (UAI), multiple sexual
partners (MSP), and transactional sex (9-11). It has been
documented that the HIV infection rates in migrant MSM
were higher than those in local MSM (1, 12). Migrant MSM,
which has the dual identity of MSM and floating population,
should be more concerned among the vulnerable groups
in society.

Joint United Nations Programme on HIV/AIDS (UNAIDS)
has set the 95-95-95 strategy to achieve the goal of ending
the global HIV epidemic by 2030, with the goal of making
95% of people living with HIV aware of their HIV serostatus
by 2030 (13). Nevertheless, HIV testing rate among MSM
has been low in China. A study including 988 participants
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found that only 57.1% of MSM have been tested for HIV
in the past year (14). Thus, other methods are required to
distinguish those at high-risk for HIV infection. Establishing
appropriate prediction models to assess the risk of HIV infection
in migrant MSM populations is beneficial for an individual
to aware risk of infection and proactively avoid adverse
factors, and is also in favor of the government to identify
high-risk groups and integrate limited resources for targeted
interventions specific to this population. While several HIV
risk assessment tools have been targeted at MSM domestic and
overseas (15-18), none has yet been developed for internal
migrant MSM.

A variety of risk factors associated with HIV infection
among MSM have been identified within the existing literatures.
Among these factors, sociodemographic characteristics like age
and education, behaviors such as UAI, sex trade and alcohol
use before sex, sexually transmitted diseases have been widely
studied (19-23). However, most studies to date have overlooked
the important role that psychological factors play on HIV
infection. As a sexual minority, MSM lives in surroundings full
of stressors, such as stigma, prejudice and discrimination, which
may compound negative mental health. Accordingly, compared
MSM have suffered
from serious mental health problems, including depression,

with the heterosexual communities,

distress, and trauma (24). Unfortunately, psychological
problems and the relationship between these problems and
HIV infection among migrant MSM is an underexplored area.
Therefore, prediction models that incorporating psychological
factors may assess the vulnerabilities for HIV infection
more effectively.

Given these multiple gaps in knowledge of risk assessments
of HIV infection among migrant MSM, in the present study,
we explored numerous risk factors including sociodemographic
characteristics, behaviors and experiences, condom use related
factors, STDs infection status and psychological variables for
HIV infection. After that, three different methods (Boruta,
stepwise selection and univariable selection) were used to
establish and validate prediction models. Then, an optimal
model was selected to develop nomogram as an instrument
to assess the risk of HIV infection among IMMSM, which
may help to develop targeted interventions for them in

the future.
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Method
Study design and sampling

A cross-sectional study was performed simultaneously in
four cities in China: east China (Shanghai), southern China
(Shenzhen), northeastern China (Shenyang) and Southwest
China (Kunming). It is difficult to target MSM by using
probability sampling because they tend to hide their sexual
orientation. The “snowball” sampling technique, which is
advantageous in addressing population covertness was chosen
for the present study. In each city, with the help of non-
government organizations or local center for disease control
and prevention, 5-10 socially adept MSM were recruited as
“seeds” for the “snowball sampling”. Subsequently, with the
introduction of the initial “seeds”, more and more MSM were
recruited and acted as new “seeds”. Each participant took part
in a face-to-face interview with a trained staff in which they
were informed of the details of the study. Written informed
consent was obtained from participants before the survey.
The recruitment procedure and the design of this study were
approved by the Ethics Committee of School of Public Health,
Shanghai Jiao Tong University.

Inclusion and exclusion criteria

Inclusion criteria: physiologically male, at least 18 years
of age, and self-reported to have had sex with a male in the
past 6 months. Exclusion criteria: those whose current place of
residence and registered place are the same; cannot complete
the questionnaire independently. 229, 195, 92, and 187 IMMSMs
were recruited in Shanghai, Shenyang, Kunming and Shenzhen,
respectively. All of them completed the test and questionnaire
and were included in this study. All participants were given one
free HIV test as well as a $17.84 subsidy.

Measurements

HIV and syphilis infections were tested by using rapid test
kits (Beijing Aipu Medical Equipment Co.). The information
collected through the questionnaire included basic demographic
information (age, marriage, monthly income, etc.), homosexual
sexuality (condom use, commercial sex, etc.), substance use
(alcohol, cigarettes, drugs).

Rosenberg self-esteem scale (RSES)

The level of self-esteem was assessed by the 10 items, 4-point
Likert-type RSES. Answers ranging from 1 (strongly disagree)
to 4 (strongly agree), the higher the scores, the higher the level
of self-esteem.
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University of California at Los Angels loneliness
scale (ULS)

Loneliness was assessed by ULS, which included 8 items,
answers ranging from 1 (never) to 4 (often). The higher total
scores indicated the stronger feeling of loneliness.

Patient health questionnaire-9 (PHQ-9)

Depression was assessed by the PHQ-9, with the total
scores from 0 to 27. Answers range from 0 (never) to 3
(almost everyday). The higher scores indicated the higher level
of depression.

Entrapment scale (ES)

Entrapment was assessed by the 16-item ES with answers
ranging from 0 (never) to 4 (always), the higher the scores, the
higher the level of entrapment.

Defeat scale (DS)

Defeat was assessed by the 16-item DS, with answers ranging
from 0 (never) to 4 (always), the higher the scores, the higher the
level of defeat.

Interpersonal needs questionnaire (INQ-15)
Interpersonal need was measured using the 15-item, 7-
point Likert-type INQ-15. Answers were rated ranging from 1
(strongly not comply) to 7 (strongly comply) where a higher
total score indicates a higher level of unmet interpersonal needs.

Suicidal ability scale (SAS)

The 9-item Likert-type SAS was applied to measure
individual’s suicidal ability. Answers were rated ranging from 0
(strongly disagree) to 8 (strongly agree), with a higher total score
indicating higher suicidal ability.

Social support scale (SSS)

We employed the SSS to assess subjectively recognized social
support from family, friends, and significant others. The scale
is a 7-point Likert scale with 12 items, ranging from 1 (very
strongly disagree) to 7 (very strongly agree). A higher total score
indicated higher social support.

Sexual compulsivity scale (SCS)

The 10-item Likert-type SCS was applied to measure
individual’s out-of-control sexual thoughts and behaviors.
Answers were rated ranging from 1 (strongly disagree) to 4
(strongly agree), with a higher total score indicating higher
sexual compulsivity.
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All of the above scales are widely used in the MSM
population (25-40), and total of 31 independent variables
were collected.

Statistical analysis

Scale reliability test

Scale reliability is broadly defined in the population as
the ratio of the variance of true scores to the variance of
observed scores, while Cronbach’s coefficient alpha is a statistic
for assessing scale reliability based on internal consistency (41).
Cronbach’s coefficient alpha >0.7 represents a good correlation
and alpha <0.5 represents an unacceptable correlation (42, 43).

Feature description

Categorical variables were expressed as frequencies and
percentages, and continuous variables were described as
medians and quartiles (non-normal distributions). Chi-square
test, corrected Chi-square test and Fisher exact test were
used to assess the differences in categorical variables between
HIV-positive MSM and HIV-negative MSM. Differences in
continuous variables between HIV-positive MSM and HIV-
negative MSM were evaluated using Mann-Whitney U test.
All tests were two-sided and P < 0.05 was set as the level of

significant difference.

Variable selection methods
Boruta

Boruta is based on the same idea which forms the
foundation of the random forest classifier, namely, that by
adding randomness to the system and collecting results from the
ensemble of randomized samples one can reduce the misleading
impact of random fluctuations and correlations. The Boruta
algorithm consists of following steps (44):

1. Extend the Information System by Adding Copies of all the
31 Variables.

2. The Added Attributes Are Processed to Remove Their
Association With the Response.

3. Run a Random Forest Classifier on the Extended Information
System and Gather the Z Scores Computed.

4. Find the Maximum Z Score Among Shadow Attributes
(MZSA), and Then Assign a hit to Each Attribute That Scored
Better Than MZSA.

5. For Each Attribute With Undetermined Importance Perform
a two-Sided Test of Equality With the MZSA.

6. Deem the Attributes Which Have Importance Significantly
Lower Than MZSA as ‘Unimportant’ and Permanently
Remove Them From the Information System.
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7. Deem the Attributes Which Have Importance Significantly
Higher Than MZSA as Tmportant’.

8. Remove all Shadow Attributes.

9. Repeat the Procedure Until the Importance Is
Assigned for all the Attributes, or the Algorithm
Has Reached the Previously set Limit of the Random
Forest Runs.

Stepwise selection

Stepwise selection is a variation of forward selection. At each
step of the variable selection process, after a variable has been
added to the model, variables are allowed to be removed from the
model (45). For example, if the significance of a given predictor
is higher than a specific threshold, it is removed from the model.
The iterative process is ended when the pre-defined stopping
rule is satisfied.

Univariate selection

The steps for univariate selection were: variables with P
< 0.1 in the comparison of differences between HIV-positive
and HIV-negative groups were included in the univariate
logistic regression, and the variables with P < 0.05 in the
univariate logistic regression would be used to develop the
prediction model.

Hosmer-Lemeshow test

Assessing the goodness of fit of a model is an important and
essential part of any modeling exercise. The Hosmer-Lemeshow
(H-L) test for the goodness of fit of logistic regression is very
popular because it is easy to implement, simple to interpret, and
widely adopted by popular statistical packages (46). It is widely
used for the evaluation of risk-scoring models in medicine
(47, 48). The null hypothesis of H-L test is that there is no
significant difference between the predicted and observed values,
which implies a perfect fit of the model (49).

Determination of the optimal model

Three prediction models were developed by using
multivariate logistic regression and we compared the models
by determining the net reclassification improvement (NRI)
and integrated discrimination improvement (IDI) to select the
optimal model.

Development and validation of nomogram

The nomogram is a visualization of the prediction
model. In this study, a nomogram will be developed
based on the best prediction model to assess the
risk of HIV infection among IMMSM. The receiver
operating characteristic (ROC) curve, calibration plot and
dynamic component analysis (DCA) were respectively
performed to assess the efficacy, accuracy and clinical
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utility of the prediction nomogram. Discrimination was
calculated using the C-index, ranging from 0.5 to 1.0

(1.0 means perfect discrimination) (50), and internal
validation ~was performed wusing bootstrap method.
Bootstrap samples are random samples drawn with

replacement from the original sample, and 1,000 bootstrap
samples were fitted in this study to calculate a relatively
corrected C-index.

Results

Statistical description

Cronbach’s alpha of mental health scales: RSES was 0.842,
ULS was 0.824, PHQ-9 was 0.905, ES was 0.969, DS was
0.938, INQ-15 was 0.854, SAS was 0.787, SSS was 0.949, SCS
was 0.934. The results showed good reliability for all mental
health scales.

703 IMMSM were included in this study. The median
age of the IMMSMs was 31.00 (26.00, 35.00) years old, 576
(81.9) IMMSMs were unmarried, 442 (62.9%) IMMSMs
had received a college education, 88 (12.52%) IMMSMs
were tested HIV-positive, 56 (8.0%) IMMSMs were tested
134 (19.1%) IMMSMs had experienced
verbal violence due to their sexual orientations, 350 (49.8%)

syphilis-positive,

IMMSMs had irregular homosexual anal sex partners,

368 (52.3%) IMMSMs had substance use experience.
Specific demographic and scale scores are shown in
Table 1.

Variable Description: No. 1, Age, Age of the participant at
the time of the survey; No. 2, CUAS, the Condom Use Attitude
Scale, with higher scores indicating more positive attitudes;
No. 3, CUSS, the Condom Use Skills Scale, assessed subjects’
negotiation skills with condom use and refusal of unprotected
sex, the higher the scores, the better the condom use skills;
No. 4, CUSNSS, the Condom Use Subjective Normative Scale,
assessed others’ (family, friends, peers at the same job, significant
others) perceptions of participants’ adherence to condom use
during anal sex, with higher scores indicating more positive
attitudes; No. 5, CUSES, the Condom Use Self-Efficacy Scale,
assessed their ability to participate effectively in condom use,
and the higher the scores, the higher the condom use self-
efficacy; No. 6, RSES, the Rosenberg Self-Esteem Scale, assessed
their level of self-esteem, and the higher the scores, the higher
the level of self-esteem; No. 7, ULS, the UCLA (University of
California at Los Angels) Loneliness Scale, assessed their level
of loneliness, the higher the scores, the stronger the loneliness;
No. 8, PHQ-9, the Patient Health Questionnaire, assessed their
level of depression, and the higher the scores, the higher the
level of depression; No. 9, ES, the Entrapment Scale, assessed
their level of entrapment, and the higher the scores, the higher
the level of entrapment; No. 10, DS, the Defeat Scale, assessed
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their level of defeat, and the higher the scores, the higher
the level of defeat; No. 11, INQ-15, the Interpersonal Needs
Questionnaire, assessed their level of interpersonal needs, the
higher the scores, the more unmet interpersonal needs; No. 12,
SAS, the Suicidal Ability Scale, assessed their level of suicidal
ability, and the higher the scores, the higher the level of suicidal
ability; No. 13, SSS, the Social Support Scale, assessed their
level of social support, the higher the scores, the higher the
support; No. 14, SCS, the Sexual Compulsivity Scale, assessed
their level of sexual compulsivity, the higher the scores, the
stronger the compulsivity; No. 15, experienced of receiving HIV
education, Yes or No; No. 16, had HIV Voluntary Counseling
and Test, Yes or No; No. 17, experienced of verbal violence such
as harassment, insults, threats, Yes or No; No. 18, experienced
of physical violence such as pushing, Yes or No; No. 19, had
regular homosexual anal sex partners, Yes or No; No. 20, had
irregular homosexual anal sex partners, Yes or No; No. 21,
supplied sexual services for male sexual partners, Yes or No; No.
22, used substances, Yes or No; No. 23, had taken pre-exposure
prophylaxis in the past, Yes or No; No. 24, had infected with
syphilis, Yes or No; No. 25, education level; No. 26, marriage
status; No. 27, Monthly income; No. 28, residence time; No.
29, sexual orientation; No. 30, frequency of smoking, never
means not even once, sometimes means 3 to 5 times a month,
always means more than 3 times a week, and Everyday means
at least once a day; No. 31, frequencies of drinking behavior
before sex.

Screening of predictive factors by three
methods

Three HIV infection prediction models were developed
based on three different variable screening methods. The Boruta
algorithm screened 11 factors (Education, score of CUAS,
score of CUSS, score of RSES, score of ULS, score of PHQ-9,
score of ES, score of DS, score of INQ-15, score of SAS and
score of SCS) and developed model A (Supplementary Table 1).
Stepwise selection method (both forward and backward) was
used to screen 11 factors (Age, Education, Marriage, Monthly
income, Verbal Violence, Syphilis, score of CUSS, score of
RSES, score of ULS, score of ES and score of DS) and
built model B (Supplementary Table 2). There were 9 variables
with P-values < 0.1 in the exploration of differences between
HIV-positive IMMSM and HIV-negative IMMSM (Table 1).
Subsequently, univariate logistic regression was created for
each of these variables with HIV infection status, and the
results showed that 7 variables (score of CUAS, score of
CUSS, score of ULS, Education, Monthly income, Syphilis and
Substance use) had P-values < 0.05 (Supplementary Table 3).
So, the univariate selection screened 7 factors and built
model C. The coefficients and P-values of the variables
for each model were shown in Table2. The results of
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TABLE 1 Characteristics of the IMMSMs.
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No. Characteristics Total (n =703) HIV-negative HIV-positive p-value
(n=615) (n=88)
1 Age 31.00 (26.00, 35.00) 31.00 (26.00, 35.00) 32.00 (28.00, 36.00) 0.143
2 Score of CUAS 24.00 (22.00, 28.00) 25.00 (22.00, 28.00) 24.00 (20.00, 26.25) 0.003
3 Score of CUSS 24.00 (20.00, 29.00) 25.00 (21.00, 29.00) 23.00 (17.00, 27.00) 0.001
4 Score of CUSNSS 16.00 (14.00, 20.00) 16.00 (14.00, 20.00) 16.00 (13.00, 19.00) 0.080
5 Score of CUSES 26.00 (22.00, 29.00) 26.00 (22.00, 29.00) 24.00 (20.00, 28.00) 0.048
6 Score of RSES 19.00 (16.00, 22.00) 19.00 (16.00, 22.00) 18.00 (15.00, 22.25) 0.224
7 Score of ULS 17.00 (13.00, 21.00) 17.00 (13.00, 21.00) 16.00 (12.00, 20.00) 0.075
8 Score of PHQ-9 7.00 (3.00, 9.50) 7.00 (3.00, 9.50) 6.00 (2.00, 9.25) 0.146
9 Score of ES 11.00 (1.00, 24.00) 10.00 (2.00, 24.00) 12.00 (0.00, 25.25) 0.478
10 Score of DS 18.00 (11.00, 28.00) 18.00 (11.00, 28.00) 15.50 (12.00, 25.25) 0.278
11 Score of INQ-15 42.00 (30.00, 52.00) 42.00 (30.00, 52.00) 42.50 (28.00, 51.00) 0.770
12 Score of SAS 20.00 (12.00, 28.00) 21.00 (12.00, 28.00) 20.00 (6.50, 26.25) 0.101
13 Score of SSS 61.00 (48.00, 72.00) 60.00 (48.00, 72.00) 61.00 (49.00, 72.00) 0.744
14 Score of SCS 22.00 (18.00, 26.00) 22.00 (18.00, 26.00) 20.00 (15.75, 25.00) 0.101
15 HIV education 0.783
NO 306 (43.5) 266 (43.3) 40 (45.5)
YES 397(56.5) 346(56.7) 48(54.5)
16 VCT 0.632
YES 553(78.7) 486(79.0) 67(76.1)
NO 150 (21.3) 129 (21.0) 21(23.9)
17 Verbal violence 0.170
YES 134(19.1) 112(18.2) 22(25.0)
NO 569 (80.9) 503 (81.8) 66 (75.0)
18 Physical violence 0.506
YES 41(5.8) 34(5.5) 7(0.8)
NO 662 (94.2) 581 (94.5) 81(92.0)
19 Regular homosexual anal sex 0.538
partners
YES 305(43.4) 270(43.9) 35(39.8)
NO 398 (56.6) 345 (56.1) 53 (60.2)
20 Irregular homosexual anal sex 0.598
partners
YES 350 (49.8) 309 (50.2) 41 (46.6)
NO 353(50.2) 306(49.8) 47(53.4)
21 Homosexual sex trade 0.787
YES 32 (4.6) 27 (4.4) 5(5.7)
NO 671 (95.4) 588 (95.6) 83 (94.3)
22 Substance use 0.051
YES 368 (52.3) 331(53.8) 37 (42.0)
NO 335 (47.7) 284 (46.2) 46 (58)
23 PrEP 0.996
YES 30 (4.3) 26 (4.2) 4(4.5)
NO 673 (95.7) 589 (95.8) 84 (95.5)
24 Syphilis 0.021
YES 56 (8.0) 43 (7.0) 13 (14.8)
NO 647 (92.0) 572 (93.0) 75 (85.2)
(Continued)
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TABLE 1 (Continued)

No. Characteristics Total (n =703) HIV-negative HIV-positive p-value
(n=615) (n=288)
25 Education <0.001
Primary school and below 11 (1.5) 7 (1.1) 4(4.5)
Junior high school 109 (15.5) 84 (13.7) 25 (28.5)
High school 141 (20.1) 118 (19.2) 23 (26.1)
College and above 442 (62.9) 406 (66.0) 36 (40.9)
26 Marriage 0.626
Unmarried 576 (81.9) 501 (81.5) 75 (85.3)
Married 95 (13.5) 86 (14.0) 9(10.2)
divorced 32 (4.6) 28 (4.5) 4 (4.5)
27 Monthly income ($) <0.001
<446.40 182 (25.9) 167 (27.1) 15 (17.0)
446.55-892.80 240 (34.1) 193 (31.4) 47 (53.4)
892.95-1785.60 196 (27.9) 175 (28.5) 21 (23.9)
>1785.75 85 (12.1) 80 (13.0) 5(5.7)
28 Time for residence 0.497
1 year and below 177 (25.2) 158 (25.7) 19 (21.6)
1-5 years 296 (42.1) 254 (41.3) 42 (47.7)
5 years and above 230 (32.7) 203 (33.0) 27 (30.7)
29 Sexual orientation 0.361
Heterosexuality 12 (1.7) 11 (1.8) 1(1.1)
Homosexuality 467 (66.4) 408 (66.3) 59 (67.0)
Bisexual 198 (28.2) 176 (28.6) 22 (25.0)
Unclear 26 (3.7) 20 (3.3) 6(6.9)
30 Smoking 0.170
Never 471 (67.0) 421 (68.5) 50 (56.8)
Sometimes 101 (14.4) 85 (13.8) 16 (18.2)
Always 48 (6.8) 39(6.3) 9(10.2)
Everyday 83(11.8) 70 (11.4) 13 (14.8)
31 Drinking before sex 0.489
Never 480 (68.3) 424 (68.9) 56 (63.6)
Sometimes 206 (29.3) 178 (28.9) 28 (31.9)
Always 13 (1.8) 10 (1.6) 3(3.4)
Every time 4(0.6) 3(0.6) 1(1.1)

Values are presented as median (IQR) or number (%).

Hosmer-Lemeshow test showed that the corresponding P- and 0.579 respectively. All results were insignificant, which
values of the 3 models were 0.7124, 0.1066, and 0.153, indicated that all three models were fitted well.

respectively. The P-values of the three models were greater

than 0.05, indicating that these models had good fits and

were valid.

Comparison of models and
determination of the best prediction

model
Hosmer-Lemeshow test for model fit
Table 3 shows the NRI and IDI between these three models.

Model A, model B and model C were performed H-L test Taking model A as the reference, we compared model A with
respectively, and the P-values of the results were 0.683, 0.663, model B. The values of NRI and IDI were greater than zero and
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TABLE 2 Models established by 3 variable selection methods.

10.3389/fpubh.2022.1015699

Variables Estimate z-value P-value OR (95% CI)
Model A

Score of CUAS —0.053 —1.533 0.125 0.949(0.887-1.015)
Score of CUSS —0.043 —1.988 0.047 0.958(0.919-1.000)
Score of RSES —0.042 —1.167 0.243 0.959(0.893-1.028)
Score of ULS —0.045 —1.300 0.194 0.956(0.894-1.022)
Score of PHQ-9 —0.026 —0.736 0.461 0.974(0.908-1.043)
Score of ES 0.037 2.155 0.031 1.038(1.003-1.074)
Score of DS —0.029 —1.217 0.224 0.972(0.927-1.017)
Score of INQ-15 —0.012 —0.932 0.351 0.988(0.962-1.013)
Score of SSS —0.001 —0.115 0.908 0.999(0.979-1.019)
Score of SCS —0.024 —1.101 0.271 0.977(0.936-1.019)
Education

Primary school and below - - - 1

Junior high school —0.355 —0.506 0.613 0.701(0.183-3.037)
High school —0.663 —0.937 0.349 0.515(0.133-2.261)
College and above —1.417 —2.036 0.042 0.243(0.064-1.044)
Model B

Age 0.030 1.630 0.103 1.031(0.993-1.069)
Verbal Violence —0.429 —1.453 0.146 0.651(0.370-1.180)
Syphilis 0.746 2.019 0.043 2.108(0.991-4.254)
score of CUSS —0.054 —2.620 0.009 0.947(0.910-0.987)
score of RSES —0.054 —1.504 0.132 0.947(0.882-1.016)
score of ULS —0.061 —1.908 0.056 0.941(0.883-1.001)
score of ES 0.031 1.843 0.065 1.032(0.998-1.066)
score of DS —0.048 —2.037 0.042 0.953(0.909-0.998)
Education

Primary school and below - - - 1

Junior high school —0.622 —0.840 0.401 0.537(0.129-2.501)
High school —0.897 —1.207 0.227 0.408(0.098-1.904)
College and above —1.443 —1.995 0.046 0.236(0.059-1.066)
Marriage

Unmarried - - - 1

Married —1.034 —2.309 0.021 0.355(0.14-0.821)
divorced —0.667 —1.064 0.287 0.513(0.131-1.615)
Monthly income

<446.40 - - - 1
446.55-892.80 0.849 2.527 0.012 2.338(1.233-4.64)
892.95-1785.60 0.366 0.962 0.336 1.442(0.688-3.087)
>1785.75% —0.646 —1.081 0.280 0.524(0.146-1.584)
Model C

Score of CUAS —0.035 —1.044 0.296 0.965(0.904-1.032)
Score of CUSS —0.061 —2.181 0.029 0.941(0.89-0.994)
Score of CUSES 0.022 0.73 0.465 1.023(0.964-1.088)
Syphilis 0.699 1.944 0.052 2.011(0.963-3.977)
Substance use —0.328 —1.29 0.197 0.721(0.436-1.184)
Education

Primary school and below 1

Junior high school —0.9 —1.26 0.208 0.407(0.103-1.795)
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TABLE 2 (Continued)

Variables Estimate
High school —1.148
College and above —1.589
Monthly income ($)

<446.40

446.55-892.80 0.938
892.95-1785.60 0.482
>1785.75% —0.161

TABLE 3 Comparison of the prediction ability among different models
through NRI and IDI.

Variable Model A-B Model A-C Model B-C
NRI 0.466 0.197 ~0.362
2.5%CI 0.252 —0.026 —0.579
97.5%Cl 0.680 0419 —0.145
P-value <0.001 0.083 0.001

IDI 0.036 0.005 —0.031
2.5%Cl 0.016 —0.015 —0.050
97.5%CI 0.056 0.026 —0.011
P-value <0.001 0.611 0.002

both were significant (P < 0.05), which indicates that model B
was superior to model A. The values of NRI and IDI for model
C compared to model A were not statistically significant, which
indicates model C did not exhibit superiority for predicting HIV
infection among IMMSM. Taking model B as the reference,
model C compared with model B, the values of NRI and IDI
were less than zero and both were significant (P < 0.05), which
indicates that model B was superior to model C. There was a
significant improvement in model B compared to model A and
model C. Therefore, model B was the optimal prediction model
to predict the risk of HIV infection among IMMSM in this study.

Development and validation of the
nomograms

A nomogram with 11 variables (Age, Education, Marriage,
Monthly income, Verbal Violence, Syphilis, score of CUSS,
score of RSES, score of ULS, score of ES and score of
DS) was constructed based on the model B (Figure 1), and
a dynamic nomogram can be accessed and used via a
URL: https://liubi.shinyapps.io/DynNomapp/. The AUC of the
nomogram was 0.757(95% CI: 0.701-0.812), and the ROC
showed in Figure 2. Calibration curves of the nomogram
demonstrated good consistency between the predicted and
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z-value P-value OR (95% CI)
—1.609 0.108 0.317(0.08-1.399)
—2312 0.021 0.204(0.055-0.862)
1
2.805 0.005 2.555(1.354-5.062)
1.28 0.201 1.62(0.780-3.448)
—0.28 0.779 0.851(0.250-2.478)

observed results (Figure 3). The result of DCA revealed that
using the nomograms to predict HIV infection among IMMSM
added more net benefit than the treat-all or treat-none
strategies (Figure 4), suggesting good clinical utility of the
nomograms. The C-index for the prediction nomogram was
0.757 (95% CI: 0.701-0.812), which was confirmed to be 0.705
via bootstrapping validation.

Discussion

In this study, 30 variables were collected among IMMSM
through questionnaire on four aspects—sociodemographic
characteristics, homosexual behavior, substance use, and mental
health. Another 2 variables-HIV and syphilis infection were
detected using rapid test kits. Taking HIV infection status as the
dependent variable, three methods (Boruta, stepwise selection
and univariable selection) were used to screen predictors and
three prediction models (model A, model B and model C) were
developed by multivariate logistic regression respectively. By
comparing NRI and IDI between these three models, model B
was considered the optimal model. The nomogram passed the
validation of ROC, calibration curve and DCA, indicating its
good efficacy, accuracy and clinical utility in predicting HIV
infection among IMMSM. The C-index of internal verification
was 0.705, which indicated that the model had medium
prediction accuracy. To summarize the above validation results,
the nomogram of the model has moderate predictive power.

Sociodemographic characteristics in the
prediction nomogram

Four sociodemographic characteristics (age, education level,
monthly income and marital status) were incorporated in
our prediction nomogram. Age was found to be a risk
factor for HIV infection among IMMSM, as participants
with higher age were more likely to report HIV infection.
Several studies have reported similar results (2, 51, 52). One
reason might be that older IMMSM have been exposed to
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FIGURE 1
The nomogram for predicting HIV infection among internal migrant MSM.
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FIGURE 2
The pooled AUC of the ROC curve. The y-axis means the true
positive rate of the risk prediction. The x-axis means the false
positive rate of the risk prediction. The red line represents the
performance of the nomogram.

HIV for a longer time. It has been argued that as IMMSM
get older, they might have a greater chance of becoming
infected over time, so prevalence within older age will be
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higher than that in the younger groups (52). Additionally,
unprotected anal intercourse is more common in older MSM
than in younger MSM (53). Another possible reason was
that the older MSM may not be as prudent as the younger
counterparts when engaging in sexual behavior due to their rich
sexual experience.

In the prediction nomogram, lower levels of education
contributed higher risk values for HIV infection among
IMMSM. In the one hand, the less educated IMMSM
usually have less chance to obtain health information and
support (2), which may lead to their poorer abilities on
protecting themselves from HIV infection. In the other
hand, ADDIN EN.CITE (54, 55)
that condom wuse frequencies as well as the number

some studies found

of consistent sexual partner were significantly higher

among MSM with higher levels of education (e.g., college
students or teachers) than among others (56-58), which
suggested that low HIV infection risk in more educated
IMMSM may benefits from their low participation in risky
sexual behaviors.

In this study, the monthly income range with the
highest contribution risk value was 446.55-892.80%, then
892.95-1785.60$, followed by <446.40$, and the lowest was
>1,785.75$. Socioeconomic status (SES) is an important
determinant of health. It seems complicated to explain the
contribution of monthly income to the risk value of HIV
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infection among IMMSM. In terms of MSM with higher
economic status, they were more willing to participate in
HIV testing and counseling services, possibly because they
were more capable of affording the cost of these services
(20, 58, 59). What's more, individual with higher incomes
tend to have better educational background and have better
access to health information. As for MSM with low incomes
(60, 61), it was reported by two studies conducted in
China that they were more likely to take pre-exposure
prophylaxis, which is an efficient way to prevent HIV
infection. Additionally, MSM with lower incomes were less
likely to report UAI (62). ADDIN EN.CITE (63) ADDIN
EN.CITE (64, 65) our findings suggest that the mechanism
how individual’s economic status play a role on their
HIV infection risk among IMMSM is warranted in the
future studies.

In China, some MSM would marry women due to
widespread social rejection and pressure from their parents
(66). Being married to a woman does not completely
preclude them from having sex with men (37, 67), but they
might reduce the frequency of homosexual sex to avoid
disclosure of sexual orientation. In addition, the responsibilities
of maintaining a family consumed so much time and
energy that they were unable to engage in homosexual
behavior as they once did. The vast majority of IMMSM
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in this study were unmarried, which is consistent with
most studies (68-70). Unmarried IMMSM might be more
assertive about their sexual orientation and take advantage
of their migrant status to escape the discrimination and
pressure from society and family. They also changed their
homosexual partners and engaged in risky sexual behaviors
more frequently (71, 72).

Psychometric measurements in the
prediction nomogram

The lower score of RSES contributed to the higher risk
value. Self-esteem serves as a protective buffer against negative
emotions that arise from disruptive or threatening experiences.
For MSM, self-esteem acted as a sexual risk buffer for MSM
(73). But the widespread stigmatization and marginalization of
MSM could continue destroying their self-esteem. On the one
hand, MSM with low self-esteem tended to engage in less self-
care behaviors and was more likely to be involved in high-risk
sexual behaviors (74, 75). On the other hand, the desire for
self-esteem drove them to seek validation and stronger social
relationships among homosexual partners, which might lead
to more sexual partners and more frequent high-risk sexual
behavior (76, 77).
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In the prediction nomogram, lower ULS scores contributed
to higher risk values for HIV infection. Higher scores of ULS
indicated stronger feelings of loneliness. Loneliness has been
defined as the distress that exists between actual and desired
relationships (78, 79). For internal migrant MSM, what they
expect was to build a good social relationship with other
MSM (80). Higher scores of ULS indicated higher levels of
loneliness and a greater likelihood of being in poor social
relationships, which may lead to fewer homosexual partners
and less risky sexual behaviors, thus reducing the risk of
HIV infection.

Gilbert and Allen defined entrapment as a personal feeling
that an individual was in an unfavorable state or situation
and had a strong motivation to escape or get rid of the
stressor, but was not capable to escape (81). Compulsive sexual
behavior, sexual abuse, promiscuity and commercial sexuality
are common among MSM and can increase the risk of HIV
infection (82-85). Internal migrant MSM with higher ES scores
might be trapped by these behaviors and unable to escape.
ADDIN EN.CITE (86-89).

Defeat can arise from a loss or reduction in one’s perceived
ability to compete for social status (81, 90). For internal migrant
MSM, defeat might stem from being rejected due to sexual
orientation, feeling inferior to others, or feeling incompetent
in various roles. Defeat involved a loss of emotional autonomy
and a sense of being broken, expressed through statements
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such as “T feel like a loser” (91). To cope with the defeat, they
might reduce their exploration and involvement in homosexual
relationships, and thus indirectly reduce the risk of HIV
infection (86, 92).

Behavior, experiences and STDs in the
prediction nomogram

MSM were often subjected to verbal violence because their
sexual orientation was not accepted by mainstream society (93—
95). Prolonged exposure to verbal violence might have a negative
impact on their behavior and mental health. Experiences of
verbal violence were reported to be associated with high-risk
sexual behaviors and substance use which were also risk factors
for HIV infection (96-98). In addition, verbal violence might
indirectly increase the risk of HIV infection by promoting the
occurrence of anxiety and depression (99-101).

It is well known that condoms are one of the most effective
HIV prevention methods, and condom use skills can directly
affect MSM’s consistent use of condoms (102-104). Higher
scores of CUSS represent stronger condom use negotiation skills
and unprotected sex refusal skills (39, 105). These skills can
help MSM protect themselves from HIV infection by promoting
them to use condoms consistently when they engage in high-risk
sexual behaviors.
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Syphilis is another highly prevalent sexually transmitted
disease among MSM and it shares common risk factors with HIV
(106-108). If an IMMSM was infected with syphilis, it means
that he might also has some risk factors for HIV infection. More
importantly, syphilis infection can directly increase the risk
of HIV infection. Strong epidemiologic studies have provided
substantial evidence that syphilis infection, one of the causes
of genital ulcer disease, facilitates HIV transmission (109).
Syphilitic ulcers disrupt epithelium and mucosa, which provides
a portal of entry for HIV virus (110).

Conclusion

Our study screened the risk factors related to HIV infection
among IMMSM through three variable-selection methods
(Boruta, stepwise selection and univariable selection). The
model established by stepwise selection methods incorporating
11 risk factors (age, education, marriage, monthly income, verbal
violence, syphilis, score of CUSS, score of RSES, score of ULS,
score of ES and score of DS) was the optimal model that
achieved the best predictive power by comparing the NRI and
IDI between three models. The risk nomogram based on the
optimal model had relatively good efficacy, accuracy and clinical
utility in identifying IMMSM at high-risk for HIV infection,
which is helpful for developing targeted intervention for them.

Limitations

Some limitations of the study should be noted. First,
snowball sampling was used to recruit participants, and those
who participated in the study might share some similar
characteristics. Second, many of the scales and questions were
made into questionnaires that were filled out subjectively by the
participants, which made the objectivity of the study insufficient.
Finally, the entire study was cross-sectional based, and results
need to be further confirmed by cohort studies.
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Background: A considerable proportion of rare disease patients decide to
migrate to access a definitive diagnosis or appropriate care, which could affect
their quality of life in a long term.

Objective: To compare quality of life (QoL) between migrants and residents
and explore the possible mechanism of how migration influence the QoL
among rural and urban adults with rare diseases, respectively.

Methods: A cross-sectional study at national level was conducted in a study
sample of 1,150 adult patients in China. Migration was defined as being away
from one’s original place of residence for at least 12 months. Patients who
remained in their place of residence in the past 12 months (“resident”) were
treated as a comparison group for “migrants”. Original area of residence (rural
vs. urban) for both residents and migrants was used for comparison. The brief
version of the World Health Organization Quality of Life instrument was used
to measure QoL. Multiple linear regression analyses were adopted to assess
the direct association between migration status and QoL after controlling for
the confounders that affect QoL. The indirect associations between migration
status and Qol, mediated by potential mediators including number of family
members living together, individual income, catastrophic health expenditure,
and social support, were estimated using the mediation model.

Results: Among the group of rural participants, migration was directly
associated with physical QoL (8 = 5.07, 95% CI 2.01-8.13) and environmental
QoL (3.95, 1.37-6.53), indirectly associated with physical QoL (0.58,0.05-1.28)
and social QoL (0.50, 0.01-1.16) via individual income, and also indirectly
associated with environmental QoL (-0.47, —1.12 to —0.50) via tangible
support. On the other hand, neither direct nor indirect associations of
migration with four domain scores of QoL were significant among the group
of urban participants.

Conclusion: Among rural adults with rare diseases, migration was found to
have positive direct effect on physical and environmental QoL, positive indirect
effect on physical and social QoL through increased individual income, and
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negative indirect effect on environmental QoL via reduced tangible support. By
contrast, neither direct nor indirect associations of migration with QoL were
significant among the group of urban participants.

migration, rare diseases, quality of life, rural, urban

Background

Rare diseases affect 6-8% of the global population (I,
2). While each rare disease represents unique experience,
individuals with rare diseases could have some common issues,
one of which is difficulty in accessing an accurate diagnosis.
Based on the results of a survey published in 2013, it took 7.6
years in the United States and 5.6 years in the United Kingdom
for a patient with a rare disease to receive an accurate diagnosis,
with an average of two to three misdiagnoses along the way (3).
Misdiagnoses or diagnostic delays can cause the worsening of
clinical status of rare disease patients, thus leading to inefficient
medical treatments and additional health costs (4, 5).

Another common issue that rare disease patients could
experience is barriers to appropriate care. There are a limited
number of specialists, who have expertise in a given rare
disease nationally or even globally. In addition, lack of
awareness and knowledge with rare diseases among health
professionals leads to inability to provide appropriate referral
recommendations (6-8).

Due to difficulties in accessing a definitive diagnosis or
appropriate treatment, patients with rare diseases have been
traveling long distances to access proper medical care. Even,
a considerable proportion of individuals has to relocate to
access medical care related to their rare disease on a permanent
or longer-term basis. A survey conducted by the National
Organization for Rare Disorders in 2019 revealed that 17% of the
1,108 investigated adults, who were affected by a rare disease or
the caregiver or a family member of someone with a rare disease,
have already relocated or were considering it in the United States
(9). A survey conducted in Europe showed that 16% of the 5,995
involved patients affected by rare diseases had to move house
motivated by their disease-related needs (10).

Migration is deemed as an important factor affecting health-
related quality of life (HRQoL). Previous studies have revealed
that compared with individuals of the host population, migrants
generally enjoy better quality of life (QoL) related to the increase
of income and better services and resources in the migration
destination at early stages of migration, however, this advantage

Abbreviations: HRQoL, health-related quality of life; QoL, quality of life;
CHE, catastrophic health expenditure; MOS-SSS-CM, Medical Outcomes
Study Social Support Survey; WHOQOL-BREF, World Health Organization

Quiality of Life-Brief Version; IQR, interquartile ranges.
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tends to diminish over time (11, 12). Nonetheless, selecting those
native to the host communities as a comparison group might not
allow us to differentiate the effects of migration on QoL from
pre-existing health and socioeconomic disparities between the
often poor sending locales and the more developed receiving
locales (13, 14). Hence, the more appropriate approach is to
compare the QoL of migrants with those who remain in the
sending locale for they share similar attributes. In China, QoL of
migrants is closely related to the household registration system
(hukou in Chinese), which is very difficult to transfer from rural
to urban areas (13, 15). Compared with rural residents, urban
residents usually enjoy better public welfare and social services
in terms of education, housing, healthcare, and retirement
benefits (12, 13). Due to the differences in access to health and
social services between rural and urban residents, it is of interest
to look into the impact of migration on QoL among these two
populations, separately.

Unlike the referral systems in many other countries, patients
in mainland China can directly access healthcare services in any
hospital without a referral recommendation. This encourages
rare disease patients to migrate to urban areas with high-
quality healthcare in China (16, 17). Although this healthcare-
seeking process may or may not be covered by patients’ medical
insurance, the coverage of medical insurance for the care of rare
disease patients in China is quite limited (18). Furthermore, a
previous study conducted by our research team showed that the
coverage of medical insurance had no significant effect on trans-
provincial diagnosis in China (17). Therefore, whether having
insurance coverage from the government only played a limited
role in affecting the willingness of rare disease patients to migrate
in China, and thus was not considered in the current study.

Previous studies have shown that the effect of migration
on QoL was complicated through multiple immediate and
offsetting pathways, with some factors beneficial and others
being harmful (13, 14). Nonetheless, few studies have focused
on the influence of migration on QoL among rare disease
patients at population level to the best of our knowledge. Clear
evidence and possible mechanisms are of great significance
for the development of customized interventions for rural and
urban migrants with rare diseases, separately. Therefore, in this
study, we hypothesized that disparities existed between rural
and urban populations on the association between migration
and QoL. Our primary aim is to compare the HRQoL between
migrants and residents among adults with rare diseases, with a
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FIGURE 1

Construction of the study sample.

separate attention to rural and urban populations. Our second
aim is to explore the possible mechanism of how migration
influence the QoL among adults with rare diseases.

Methods

Study sample and data collection

A cross-sectional study at national level was conducted from
1 January through 15 February, 2018. Since the epidemiological
information of patients affected by rare diseases in China
is absent, a non-probability convenience sampling method
was employed to recruit participants in collaboration with
Illness Challenge Foundation, a national umbrella organization
working together with 29 multiple rare disease patient
organizations in China. With the support of the Foundation’s
network, an online survey was used to reach a population of rare
disease patients as widely as possible across the country. Before
the survey was officially conducted, we'd invited representatives
from patient organizations as well as experts in the areas of
medicine and social science to review the structure and contents
of the questionnaire. A pilot study was also conducted in a
small sample of rare disease patients to examine if they could
understand each question. When the online survey was formally
distributed among the study sample, participants followed a
link to the questionnaire website and must click “consent
to participate” button before they could access the complete
questionnaire. In total, 2,040 valid responses were collected,
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from which 1,152 were adults (aged 18 years and older). We
excluded two adults for they had not resided in Mainland
China. Finally, a sample of 1,150 adult patients, affected by 75
different rare diseases across 31 provinces in Mainland China,
was included in the current study. The construction of the study
sample was presented in Figure 1.

Measurements

Migration status assessment

The minimum migration time have not been consistently
defined in prior studies conducted in China (14, 19). In this
study, to examine the effect of migration on health in a relatively
longer term, being away from one’s original place of residence for
at least 12 months was defined as migration. Correspondingly,
the remained residents were treated as a comparison group for
migrants. To differentiate the effects of migration on health
from the pre-existing health disparities between the rural and
urban populations, both migrants and their comparisons were
defined within their original area of residence (rural vs. urban)
(Figure 1).

Demographic and socioeconomic
characteristics

We investigated the following sociodemographic and
economic characteristics, including age, gender (male vs.
female), marital status (married or cohabiting vs. others),
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number of family members living together, education (primary
school or lower, middle school, high school, 3-year college,
and bachelor or above), employment (unemployed, employed,
and no working capacity), and annual individual income (per
1,000 RMB).

Considering the potential predictors of QoL among people
with rare diseases and their families (18, 20, 21), we also
investigated the disease economic burden (yes or no, measured
by catastrophic health expenditure [CHE]), dependence on
assistive devices (yes or no), and social support. CHE was a
commonly used indicator to measure the economic burden.
The criterion for defining CHE is not commonly accepted,
which varies from 10% of family income (22), 10% of household
consumption (23), to 40% of disposable income (24, 25). In
this study, we selected the criterion for measuring CHE as
out-of-pocket health expenditures in excess of 10% of annual
family income (22). The reason why we choose this criterion
is because it is less sensitive to individuals’ behavior of saving
and consuming compared with the other two criteria, and thus
more adapted to the Chinese context. In China, as a precaution,
people are more inclined to save money by avoiding unnecessary
consumptions, while they are relatively generous when they seek
medical help for their loved ones (26, 27). Therefore, we used
the 10% of family income as the criterion for CHE in the current
study. Information on dependence on assistive devices (yes or
no) was collected by asking the degree to which the participants
needed to rely on assistive devices in their daily lives with
five responses including “don’t need at all, occasionally need,
sometimes need, often need, and completely need”. The latter
four responses were coded as “yes”. Social support was measured
by the Chinese Mandarin version of the Medical Outcomes
Study Social Support Survey (MOS-SSS-CM) (28). The 19-item
MOS-SSS-CM comprises four subscales, i.e., 4-item tangible
support, 8-item emotional/ informational and support, 4-item
positive social interaction, and 3-item affectionate support. The
scores of four subscales are transformed to a standardized
0-100 scale, with higher scores indicating better perceived
support (29).

Quality of life

The brief version of the World Health Organization
Quality of Life (WHOQOL-BREF) instrument was used to
measure QoL in this study. The WHOQOL-BREF is a multi-
dimensional instrument to assess individuals' perceptions of
their goals, expectations, standards, and concerns in the
context of specific culture and value systems (30). The Chinese
translation of WHOQOL-BREF has been widely used to
measure QoL in multiple populations, including rare disease
patients (18, 31). The instrument is constructed by the following
four domains, namely, physical (7 items), psychological (6
items), environmental (8 items), and social relationships (3
items). The physical domain is represented by pain, energy,
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sleep, mobility, daily activities, medical treatment, and work.
The psychological domain is constituted by positive/negative
feelings, concentration, self-esteem, bodily appearance, and
spirituality. The environment domain refers to physical safety
and security, living conditions, finance, access to health/social
services, leisure, physical environment, and transportation. The
domain of social relationships emphasizes patients’ personal
relationships, sex activities, and support from friends. Each
domain score is transformed to a scale of 0-100 according to the
guideline published by the WHO, with higher scores denoting
higher levels of QoL (30).

Analytical strategies

Descriptive analyses were conducted between migrants and
local residents among rural and urban participants, respectively.
Continuous variables were reported as medians (interquartile
ranges [IQRs]) and tested by Wilcoxon test. Categorical variables
were reported as frequencies (percentages) and tested by Fisher’s
Exact test.

To assess the direct association between migration status
and QoL, we adopted multiple linear regression analyses, by
the four dimensions of QoL and original area of residence,
controlling for age, gender, marital status, family number,
education, annual individual income, CHE, dependence on
assistive devices, and social support (Equation 1). Where
YqQor is physical QoL, psychological QoL, environmental
QoL, or social QoL; migration is a binary variable (yes or
no) indicating the migration status of an individual; x; +
...+ xyu are the covariates controlled. Since the variable of
employment is associated with annual individual income, to
avoid multicollinearity, employment was not included in the
multiple linear regression models.

YQor = a + B * migration + y1 * x1

+.oo. 4+ ynxkxy+ o€ (1)

To further control for possible unbalances between migrants
and residents, the models fitted by Equation 1 were adjusted
by inverse probability weights (IPWs). Inverse probability
weighting is an extension of the propensity score method used
to handle the unbalance among intervention groups (32). We
derived IPWs from propensity scores generated by a logistic
regression with migration status as the outcome, controlling for
the same covariates included in the Equation 1.

We further estimated the indirect association between
migration status and QoL, also by the four dimensions of
QoL and original area of residence. To do this, we firstly
conducted a series of regressions between migration status and
possible mediators (Equation 2). Where Yy .jiq0r i @ possible
mediator; migration is a binary variable (yes or no) indicating
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FIGURE 2
Mediation model in estimating the indirect association between migration status and QoL.

the migration status of an individual; x; + ... + xj, are the
covariates controlled.

o + B * migration + y1 * x1
+.o..F Ynkxp+ €

Ytediator =

2

The mediators that we selected in our datasets may have
potential implications for future interventions on improving
QoL of migrants, including the number of family members living
together, individual income, CHE, and social support. For the
family number, individual income, and social support, Equation
2 were fitted by linear regressions, controlling for the remaining
factors. For CHE, Equation 2 were fitted by logistic regression,
controlling for the remaining factors. Secondly, the mediation
model (Figure 2) was used to estimate the indirect association
based on the results from the regression between migration
status and QoL (Equation 1) and regression between migration
status and possible mediator (Equation 2). Only mediators that
had significant association with both QoL and migration status
were further included in the mediation model. Mediation model
in Figure 2 was implemented by function “mediate” in package
mediation (version 4.5.0) in R [Ref “mediation: R Package for
Causal Mediation Analysis”].

All statistical analyses were performed using the R software
(version 4.0.4). Statistical significance was defined as p < 0.05.

Results

Of the 1,150 participants included, 492 (42.8%) originally
lived in rural areas, and 537 (46.7%) were males, with a median
age of 34.0 (IQR 28.0-43.0). Nearly 60% of the study sample
were married or cohabiting. Only 39.8% of the participants were
employed, and 45.2% had to depend on assistive devices. More
detailed information on demographics of the participants is
shown in Table 1.

Of the 492 rural participants, 144 (20.3%) were designated
as migrants, while this number was 104 (15.8%) among the
658 urban respondents in this study. For both groups of rural
and urban participants, migrants were significantly younger

Frontiersin Public Health

103

(p = 0.023 vs. 0.002), had a higher level of education (p < 0.001
vs. p=0.010), and less likely to depend on assistive devices
compared with resident counterparts (p < 0.001 vs. p = 0.024).
On the other hand, rural migrants had a significantly fewer
number of family members living together (p = 0.028), more
likely to be employed (p < 0.001), a higher individual income (p
< 0.001), and more positive social interactions compared with
rural residents (p = 0.011), whereas no significant differences
were found in these aspects between urban migrants and
residents (p > 0.05). In the group of urban participants, migrants
were found to have a significantly higher probability of suffering
from CHE (p = 0.025), and less likely to receive tangible support
compared with resident counterparts (p = 0.029).

Table 2 presented four domain scores of QoL among urban
and rural participants by migration status. Compared with
resident counterparts, rural migrants had a significantly higher
score in the domains of physical (57.1 vs. 42.9, p < 0.001),
psychological (45.8 vs. 37.5, p = 0.001), and environmental QoL
(43.8 vs. 35.9, p < 0.001), whereas no significant difference was
found in the domain of social QoL (50.0 vs. 50.0, p = 0.07).
By contrast, in the group of urban participants, the scores of
physical (53.6 vs. 50.0, p = 0.064), psychological (45.8 vs. 45.8,
p = 0.356), environmental (46.9 vs. 43.8, p = 0.266), and social
QoL (50.0 vs. 50.0, p = 0.507) between migrants and residents
were not significantly different.

After controlling for confounders, among the group of rural
participants, migration was directly associated with physical
QoL (B = 5.07, 95% CI 2.01-8.13) and environmental QoL (8
= 3.95,95% CI 1.37-6.53), while the direct associations between
migration and psychological QoL (8 = 3.16, 95% CI —0.20-
6.53) and social QoL (B8 = 0.88, 95% CI —2.18-3.94) were
not significant, as shown in Table 3. Furthermore, migration
indirectly associated with physical QoL (8 = 0.58, 95% CI
0.05-1.28) and social QoL (8 = 0.50, 95% CI 0.01-1.16) via
individual income, and also indirectly negatively associated with
environmental QoL (8 = —0.47, 95% CI —1.12 to —0.05) via
tangible support, as shown in Table 4.

On the other hand, among the group of urban participants,
neither direct nor indirect associations of migration with four

domain scores of QoL were significant, as shown in Tables 5, 6.

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1030828
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Zhang et al.

10.3389/fpubh.2022.1030828

TABLE 1 Descriptive characteristics of urban and rural adults with rare diseases by migration status.

Total Rural, n = 492 p-value Urban, n = 658 p-value
N =1,150 Migrants, Resident, Migrants, Resident,
n=144 n =348 n=104 n =554
Age 34.0 (28.0-43.0)  31.0 (26.0-37.0)  32.0 (28.0-39.0) 0.023 32.0 (27.8-40.0) 37.0 (30.0-46.0) 0.002
Gender 0.092 0.747
Male 537 (46.7%) 81 (56.3%) 165 (47.4%) 44 (42.3%) 247 (44.6%)
Female 613 (53.3%) 63 (43.8%) 183 (52.6%) 60 (57.7%) 307 (55.4%)
Married/Cohabiting 0.093 0.123
No 485 (42.2%) 77 (53.5%) 157 (45.1%) 47 (45.2%) 204 (36.8%)
Yes 665 (57.8%) 67 (46.5%) 191 (54.9%) 57 (54.8%) 350 (63.2%)
Number of family members living together 3(2-4) 3(2-4) 4 (3-5) 0.028 3(2-4) 3(2-4) 0.164
Education <0.001 0.010
Primary school or lower 141 (12.3%) 20 (13.9%) 72 (20.7%) 4(3.8%) 45 (8.1%)
Middle school 253 (22.0%) 37 (25.7%) 136 (39.1%) 11 (10.6%) 69 (12.5%)
High school 274 (23.8%) 39 (27.1%) 85 (24.4%) 18 (17.3%) 132 (23.8%)
3-year college 203 (17.7%) 23 (16.0%) 33 (9.5%) 18 (17.3%) 129 (23.3%)
Bachelor or above 279 (24.3%) 25 (17.4%) 22 (6.3%) 53 (51.0%) 179 (32.3%)

<0.001 0.747
41 (39.4%) 211 (38.1%)
51 (49.0%) 262 (47.3%)

175 (50.3%)
81 (23.3%)

Employment

Unemployed 490 (42.6%) 63 (43.8%)
Employed 458 (39.8%) 64 (44.4%)
No working capacity 202 (17.6%) 17 (11.8%)
Individual income (per 1,000 RMB) 14 (0-40) 20 (0-40)
Catastrophic health expenditure

No 365 (31.7%) 49 (34.0%)
Yes 750 (65.2%) 89 (61.8%)
Missing 35(3.0%) 6(4.2%)
Dependence on assistive devices

No 630 (54.8%) 95 (66.0%)
Yes 520 (45.2%) 49 (33.0%)
Social support

Tangible support 65.0 (50.0-80.0)  60.0 (45.0-75.0)

Emotional/informational support
Positive social interaction

Affectionate support

(
55.0 (40.6-67.5)
55.0 (40.0-65.0)
56.7 (40.0-73.3)

(
51.2 (40.0-62.5)
55.0 (40.0-65.0)
53.3 (40.0-66.7)

92 (26.4%) 12 (11.5%) 81 (14.6%)
2(0-20) <0.001 20 (0-60) 20 (0-50) 0.859
0.280 0.025

102 (29.3%) 42 (40.4%) 172 (31.0%)

234 (67.2%) 54 (51.9%) 373 (67.3%)

12 (3.4%) 8 (7.7%) 9 (1.6%)

<0.001 0.024

166 (47.7%) 69 (66.3%) 300 (54.2%)

182 (52.3%) 35 (33.7%) 254 (45.8%)
65.0 (50.0-80.0) 0.075 65.0 (50.0-80.0)  70.0 (55.0-85.0) 0.029
47.5 (37.5-62.5) 0.100 57.5(47.5-70.0)  57.5 (45.0-70.0) 0.924
45.0 (35.0-60.0) 0.011 57.5 (45.0-70.0)  55.0 (40.0-70.0) 0.842
46.7 (33.3-60.0) 0.131 60.0 (46.7-73.3)  60.0 (46.7-73.3) 0.657

Data are reported as median (IQR) for continuous variables and number (percentage) for categorical variables. Bold values indicate statistical significance which is defined as p-value < 0.05.

Discussion

This study firstly assessed the associations of migration
with QoL among adults with rare diseases to our best
knowledge. Among those who originally lived in rural areas,
migration had positive direct associations with physical QoL
and environmental QoL, and positive indirect associations with
physical QoL and social QoL via individual income, as well
as a negative indirect association with environmental QoL via
tangible support. Among those who originally lived in urban
areas, neither direct nor indirect associations of migration with
QoL were found.

Frontiersin Public Health

In this study, the proportion of migrants among rural
participants with rare diseases was 20.3%, which was slightly
higher than that reported among urban participants (15.8%)
as well as that reported in the United States (9) (17%)
and Europe (10) (16%). This finding was consistent with
the situation in China that high-quality health care was
primarily located in economically developed cities (16, 17).
In our study samples, participants who were younger and
had no dependence on assistive devices were more likely
to migrate among both rural and urban groups of adults
with rare diseases. This finding was consistent with the
that younger

previous finding on general populations
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TABLE 2 Quality of life scores among urban and rural adults with rare diseases by migration status.

Rural, n = 492 p-value Urban, n = 658 p-value
Migrants, n =144  Residents, n = 348 Migrants, n =104  Residents, n = 554

Physical QOL 57.1(42.9-67.9) 42.9 (28.6-57.1) <0.001 53.6 (39.3-64.3) 50.0 (32.1-64.3) 0.064
Psychological QOL 45.8 (33.3-58.3) 37.5 (25.0-50.0) 0.001 45.8 (33.3-58.3) 45.8 (29.2-58.3) 0.356
Environmental QOL 43.8 (33.6-53.1) 35.9 (25.0-46.9) <0.001 46.9 (37.5-56.2) 43.8 (31.2-58.6) 0.266
Social QOL 50.0 (41.7-58.3) 50.0 (33.3-58.3) 0.070 50.0 (41.7-66.7) 50.0 (35.4-66.7) 0.507
Data are presented as median(IQR). Bold values indicate statistical significance which is defined as p-value < 0.05.

TABLE 3 Direct effects of migration on the four dimensions of QoL for rural adults with rare diseases.

Variables Physical QoL Psychological QoL Environmental QoL Social QoL

Migration status (Ref = No) 5.07 (2.01, 8.13)

Age —0.04 (—0.21,0.13)

Gender (Ref = Male) 3.35(0.38, 6.31)

Education (Ref = Primary school or lower)
Middle school

High school

—0.03 (—4.18,4.13)
1.35(—3.12,5.82)
3.12 (—2.30, 8.53)

—5.79 (—12.00, 0.42)

—3.00 (—6.48, 0.48)
0.00 (—0.88, 0.89)
0.09 (0.03, 0.16)

-6.01 (-9.07, -2.95)

3-year college
Bachelor or above
Married/Cohabiting (Ref = No)
Family number
Individual income
CHE (Ref = No)
Dependence on assistive devices (Ref = No) -15.34 (-18.32, -12.36)
Social support
Tangible support —0.02 (—0.11, 0.07)
Emotional/informational support 0.09 (—0.08, 0.27)
Positive social interaction 0.40 (0.23, 0.56)

Affectionate support —0.01 (—0.15, 0.13)

3.16 (—0.20, 6.53)
0.11 (—0.08, 0.30)
—0.96 (—4.22, 2.30)

—0.07 (—4.64, 4.49)
1.48 (—3.43,6.39)
1.40 (—4.55, 7.35)

-7.95 (-14.78, -1.13)

-5.76 (-9.59, -1.93)
0.53 (—0.44, 1.50)
0.04 (—0.03,0.11)

—2.55(—5.91,0.81)

-3.22 (-6.49, -0.06)

0.02 (—0.08,0.12)
0.02 (—0.17,0.21)
0.35 (0.17, 0.53)

3.95 (1.37, 6.53)
0.06 (—0.08, 0.20)
1.23 (—1.27,3.73)

0.73 (—2.77,4.23)
1.39 (—2.37,5.16)
3.99 (—0.57, 8.55)
291 (—8.14,2.31)
—1.52 (—4.45, 1.41)
0.26 (—0.48,1.01)
0.02 (—0.04, 0.07)
-3.04 (-5.61, -0.46)
-6.12 (-8.63, -3.61)

0.10 (0.03, 0.18)
0.22 (0.07, 0.36)
0.20 (0.06, 0.35)

0.88 (—2.18, 3.94)
0.01 (—0.15,0.18)
7.31 (4.35,10.28)

0.10 (—4.05, 4.25)
2.00 (—2.47, 6.47)
1.78 (—3.63,7.20)
—5.64 (—11.85,0.57)
—0.28 (—3.76, 3.20)
—0.03 (—0.91,0.85)
0.06 (0.00, 0.12)
0.85 (—2.21, 3.90)
-3.10 (-6.08, -0.12)

—0.04 (—0.13, 0.05)
0.14 (—0.03, 0.31)
0.35 (0.18, 0.52)

0.23 (0.08, 0.39) 0.04 (—0.08, 0.16) 0.14 (0.00, 0.29)

Data are presented as coefficients and their 95% confidence intervals. Bold values indicate statistical significance which is defined as p-value < 0.05.

and healthier individuals have more health capital to
migrate (11, 15).

Among our samples who originally lived in rural areas,
migrants had a higher individual income, while no such
difference was found among those who originally lived in urban
areas. On the contrary, among those who originally lived in
urban areas, migrants had a higher proportion of CHE, while
no such difference was found among those who originally lived
in rural areas. This could because that even if rural migrants
with rare diseases tend to seek better health services, they could
have better job opportunities than their counterparts since they
may need to receive better education or learn more professional
skills in order to live in the urban areas from the very beginning.
Whereas for urban migrants, they may lose their original capital
resources, such as social capital contributed by their personal
social network or family connections, and have to find a new
job or to accumulate their social capital from scratch. Another
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possible explanation is that urban migrants may migrate mainly
for the purpose of diagnosis and treatment of the disease, while
rural migrants may be for other financial purposes as well. If
so, this difference may imply more unmet health needs among
urban migrants.

After controlling the confounders that may affect QoL,
migration was found to have positive direct associations with
physical and environmental QoL among the group of rural
participants. The possible explanations of these findings could
be that migration could bring people from rural areas more
job opportunities and recreational activities that suit them, and
may also enhance their accessibility to high-quality healthcare
facilities and community-based resources (33). This could also
explain to some extent why we also identified a positive indirect
association of migration with social QoL via individual income.
However, we did not identify significant direct associations
of migration with psychological and social QoL. This may be
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TABLE 4 Indirect effects of migration on the four dimensions of QoL for rural adults with rare diseases.

Mediators Migration status

Physical QoL

Psychological QoL Environmental QoL Social QoL

Family number —0.25 (—0.59, 0.10) -
Individual income

CHE

7.29 (3.00, 11.59)
—0.01 (—0.46, 0.45) -
Tangible support -4.89 (-8.05, -1.73) -
Emotional/informational support 0.34 (—1.39,2.07) -
Positive social interaction 0.19 (—1.66, 2.04) -

Affectionate support 1.06 (—1.05, 3.17) -

0.58 (0.05, 1.28)

0.50 (0.01, 1.16)

- -0.47 (-1.12, -0.05) -

Data are presented as coefficients and their 95% confidence intervals. Column 2 presents the results from “migration status - mediator”, controlling for other variables listed in Table 1.

Column 3-6 presents the results from “migration status — mediator ~ corresponding QoL”, controlling for other variables listed in Table 1. “~” indicates that the potential mediators have

no significant associations with the corresponding QoL or migration status has no significant associations with mediators. Bold values indicate statistical significance which is defined as

p-value < 0.05.

TABLE 5 Direct effects of migration on the four dimensions of QoL for urban adults with rare diseases.

Variables Physical QoL

Psychological QoL

Environmental QoL Social QoL

Migration status (Ref = No) —0.28 (—3.77, 3.20)
—0.06 (—0.20, 0.08)

~2.81 (-5.48, -0.13)

Age
Gender (Ref = Male)

Education (Ref = Primary school or lower)

Middle school 2.02 (—3.93,7.96)
High school 1.36 (—4.06, 6.78)
3-year college 2.35(—3.24,7.94)

Bachelor or above 4.10 (—1.37,9.57)

Married/Cohabiting (Ref = No) —0.24 (—3.72,3.23)
Family number —0.16 (—1.21, 0.89)
0.03 (0.00, 0.06)

-6.22 (-8.98, -3.47)

Individual income
CHE (Ref = No)
Dependence on assistive devices (Ref = No) -16.58 (-19.29, -13.86)
Social support
Tangible support —0.05 (—0.15, 0.05)
0.08 (—0.08, 0.24)

0.43 (0.27, 0.58)

Emotional/informational support
Positive social interaction

Affectionate support —0.05 (—0.18, 0.08)

—0.19 (—3.73,3.34)
—0.03 (—0.17, 0.11)
-3.95 (-6.66, ~1.25)

1.95 (—4.07,7.97)
3.32(—2.17,8.82)
5.46 (0.20, 11.12)
6.33(0.79, 11.87)
1.78 (—1.74, 5.30)
—0.46 (—1.52,0.60)
0.02 (—0.01, 0.06)
-3.45 (-6.24, -0.67)
-4.77 (-7.52, -2.01)

—0.02 (—0.12, 0.08)
0.29 (0.12, 0.45)

0.30 (0.15, 0.46)
0.06 (—0.07, 0.19)

—0.46 (—3.39, 2.47) —0.81 (—4.04, 2.41)

0.06 (—0.05,0.18) —0.02 (=0.15,0.11)
—1.16 (—3.41, 1.09) 0.80 (—1.67, 3.28)
0.05 (—4.95, 5.05)
1.66 (—2.90, 6.22)
4.56 (—0.14, 9.26)
5.00 (0.40, 9.60)

—0.51 (—3.43,2.41)

2.05 (—3.45,7.55)
2.94 (—2.08,7.96)
4.99 (—0.19, 10.16)
5.99 (0.92, 11.05)
2.84(0.37, 6.06)
—0.72 (—1.60, 0.16)
0.04 (0.01, 0.06)
-3.64 (-5.96, -1.33)

—0.19 (—1.16,0.78)
0.03 (0.00, 0.06)
0.37 (—2.18,2.91)

-8.20 (-10.48, -5.92) -5.75 (-8.27, -3.24)
0.10 (—0.02, 0.18)
0.20 (0.06, 0.33)
0.23 (0.11, 0.36)

—0.01 (—0.12, 0.10)

—0.02 (—0.11, 0.06)
0.20 (0.04, 0.35)
0.44 (0.30, 0.58)

—0.01 (—0.13,0.11)

Data are presented as coefficients and their 95% confidence intervals. Bold values indicate statistical significance which is defined as p-value < 0.05.

because the positive influence brought by migration were offset
by its negative outcomes such as social exclusion, discrimination,
and disengagement with original social network (12, 13, 34).

The positive indirect association via individual income for
rural migrants identified in this study suggested a possible
intervention for those with rare diseases and still live in the
original rural areas, by offering them more job opportunities and
hence higher incomes. The negative indirect association between
migration status and environmental QoL via tangible support
could because of the aforementioned disengagement with
original social network, and suggested a possible intervention for
those with rare diseases and migrate to a new place, by enhancing
their connection with people in new communities, including
patient organizations for rare diseases at the local level.
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Among the group of urban participants, neither direct nor
indirect associations of migration with QoL were found. This
could arise from the aforementioned complicated pathways
through multiple immediate and offsetting factors, with some
factors detrimental and others being beneficial (14). Another
explanation is that migrants from urban places are more familiar
with the living habits in cities and are more likely to adapt to
a new urban life easily. Future studies are needed to further
explore the mechanism and pathways on how migration affect
QoL among urban adults with rare diseases. Nevertheless,
the different results indicate the necessity of customized
interventions on rural and urban migrants, separately.

This study has some limitations. First, due to the
cross-sectional study design, the casual links in this study
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TABLE 6 Indirect effects of migration on the four dimensions of QoL for urban adults with rare diseases.

Mediators Migration status

Physical QoL

Psychological QoL Environmental QoL Social QoL

Family number —0.17 (—0.44, 0.09) -
Individual income

CHE

—4.59 (—13.93,4.75) -
-0.47 (-0.93, -0.01)
Tangible support -3.70 (-6.62, -0.79) -
Emotional/informational support 0.94 (—0.77, 2.64) -
Positive social interaction —1.47 (—3.31,0.37) -

Affectionate support 1.65 (—0.49, 3.79) -

0.65 (—0.08, 1.48)

0.38 (—0.05, 0.98) 0.33 (—0.04, 0.85) -

Data are presented as coefficients and their 95% confidence intervals. Column 2 presents the results from “migration status - mediator”, controlling for other variables listed in Table 1.

Column 3-6 presents the results from “migration status — mediator — corresponding QoL”, controlling for other variables listed in Table 1. “~” indicates that the potential mediators have

no significant associations with the corresponding QoL or migration status has no significant associations with mediators. Bold values indicate statistical significance which is defined as

p-value < 0.05.

were inconclusive and needs to be carefully examined in
future studies. Second, a non-probability convenience sampling
method with a limited number of respondents in this study
may lead to biased results, which couldn’t properly represent
the situation at national level. Third, an online survey was
used to collect data. Although this approach could maximize
the coverage of rare disease patients as widely as possible, it
was possible that the participants were not able to understand
the questions correctly or could easily distort the answers.
Nonetheless, previous studies showed that the online survey
could yield a higher response rate than the mail survey and
more accurate results than the telephone survey (35, 36). Hence,
it is acceptable to use an online tool to collect information
on rare disease patients in the current study. Fourth, although
the majority of migrants with rare diseases tends to migrate
to urban areas in China, the direction of migration to rural
areas may also exist, which should be taken into account
separately. Nonetheless, in China, approximately 70% of the
migrant population migrate from rural to urban areas (37),
thus the direction of migration to urban areas could represent
most of the cases among migrants. Lastly, it is possible that
the rarer the disease, the more likely that patients would like
to migrate to access appropriate care. However, in previous
studies that our research team conducted, we found that the
rarity of the disease had no significant effect on healthcare
utilization across cities among adult rare disease patients in
China (16, 17). Hence, we paid more attention to the impact
of socioeconomic characteristics of rare disease patients instead
of the rarity of the disease in the current study. Future studies
are needed to further assess the association between migration
status and QoL depending on the disease type among rare
disease patients.

Conclusion

Among rural adults with rare diseases, migration was found
to have positive direct effect on physical and environmental
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QoL, positive indirect effect on physical and social QoL through
increased individual income, and negative indirect effect on
environmental QoL via reduced tangible support. By contrast,
neither direct nor indirect associations of migration with QoL
were significant among the group of urban participants. The
different results may indicate the necessity of customized
interventions on rural and urban migrants, separately. In
addition, the mechanism and pathways on how migration affect
QoL among urban adults with rare diseases need to be further
explored in future studies.
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Background: Due to the rapid acceleration of social mobility and the shrinking
size of families, China has begun to enter a new form of aging society, with
an increasing number of migrant elderlies following their children. How to
adapt and assimilate into the new living space profoundly affects those migrant
elderlies’ mental health. Drawing on the spatial framework proposed by Henry
Lefebvre, this paper explores the factors affecting urban assimilation of migrant
elderlies following their children in China, and puts forward corresponding
strategies to promote the urban assimilation.

Method: Using semi-structured interviews and participatory observation, this
study conducted a qualitative study among migrant elderlies following their
children who lived in a University Community in Wuhan city, Hubei Province
from May 2022 to July 2022. During the survey period, we participated in the
gathering activities of the migrant elderly five times a week, and conducted
semi-structured interviews with 15 migrant elderlies following their children.

Results: Firstly, this study reveals that family assimilation is the foundation
of urban assimilation of migrant elderly following their children; Secondly,
we could conclude that the urban life of the migrant elderlies are mostly
community-based, so it is especially important for them to reconstruct
close neighborhood relations and regain the humanity affection of the
traditional acquaintance society. Lastly, the fundamental institutional barrier is
a significant factor that influences the ability of these migrant elderlies to live
a stable urban life. The Chinese government needs to promote a nationwide
unified pension and health insurance system, so that the migrant elderlies can
enjoy the same benefits as the local elderly residents in the “inflow" area.

migrant elderly, urban assimilation, conceptual framework, health of the elderly,
Spatial transformation
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Introduction

According to the data of the seventh national population
census, in 2020, the population aged above 60 years old will
account for 18.70%, up 5.44 percentage points from a decade
ago in China (1). We are witnessing a new phase of aging
society, and many aging problems begin to emerge. For example,
the difficulties encountered by left-behind elderly or the elderly
citizens living alone in their lives have given rise to a series of
social problems, such as suicide (2), fraud (3) and low social
participation (4), which have imposed new requirements on
China’s welfare and social governance. Different from western
countries, under the influence of the concepts of filial piety
culture, raising children for old age, and generation-skipping
care, it has become a cultural habitus for the elderlies to
live with their children in China. Therefore, more and more
elderly people follow their children to migrate to other places.
According to the China Migrant Population Development Report
2018 released by the National Health Commission of the People’s
Republic of China, the number of migrant elderlies in China
has reached 17.784 million, and its proportion in the migrant
population is ever growing (5). The “rural-urban” and “urban-
urban” population movement have become the major migration
patterns of migrant elderlies. Among them, migrant elderlies
who move from rural areas with their children, suffer both
physical and mental instability in their old age, and face “dual
dis-embedding” of social relationships are more vulnerable to
structural difficulties. This represents an epitome of today’s
“aging China”.

As a relatively marginal group in the labor force system, the
elderly population used to be of low mobility. Therefore, both
Chinese and foreign academics have paid much less attention to
migrant seniors than to other migrant populations. Researches
on migrant seniors have only increased in recent years as aging
societies are spreading globally. In general, studies by Western
scholars involve the motivation, decision-making process, and
behavioral characteristics of migrating seniors. The push-pull
theory of migration (6), life course theory (7), and place-identity
theory (8) constitute the main theoretical framework for them
to explain the mobility of the elderly population. These studies
suggest that the major motivations for the elderly to migrate are
sound living environment (9), economic incentives (10), social
relationships (11) and elderly services (12). However, under the
influence of the urban-rural dual structure, traditional Eastern-
style kinship, and the ideas of filial duty, the main drivers
of migration for China’s elderly population differ significantly
from those of Western countries. Family reunion and raising
their grandchildren are the most important reasons for them to
move to the cities where their children work (13). That's why
they are dubbed as “migrant elderlies following their children”
and “elderly drifters” by Chinese mass media and sociological
researchers, which can reflect their highly dependence on their
families and separation from friends or contacts.
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Due to changes in the location of elderly healthcare and the
social security environment, Chinese migrant elderlies following
their children face the problem of “spiritual empty nest” while
lack a sense of belonging in the city. For example, studies have
shown that low level of acculturation and intergroup contact
in the inflow area significantly affect their mental health (14).
The difference in the remote reimbursement rate of medical
insurance and the electronic clinical consultation system makes
it more difficult for the migrant elderlies following their
children to seek medical treatment on their own. The expression
“invisible men of the city” can best portray their urban life.
In essence, all those similar problems can be attributed to
the issue of “urban assimilation” of migrant elderlies following
their children.

Currently, the Sustainable Development Goals featuring
“universal health coverage” and “leaving no one behind” have
become a global health issue. In this context, the urban
assimilation of migrant elderlies following their children is also
a significant dimension of “health”. In the case of China, the
problems of survival and spiritual and cultural life of the migrant
elderlies following their children, an inevitable outcome of rapid
urbanization, are distinctively different from those of other
counties. The Chinese government must face these challenges if
it aims to improve the assimilation of urbanization. Focusing on
the migrant elderlies following their children during the urban
assimilation, this study examines the impacts of the institutional
space represented by China’s basic medical insurance system and
the network space based on social interactions from the aspect
of spatial theory, and puts forward corresponding strategies to
improve the urban assimilation of migrant elderlies to enhance
their medical and health care.

Literature review

Spatial transformations and mobile
society

“Space” is one of the central concepts of social theory and
has been discussed for generations. However, early thinkers,
represented by Descartes, regarded “space” as one of the absolute
“things” (15). It was not until late twenteeth century, with
the publication of the Production of Space by the French neo-
Marxist philosopher Henri Lefebvre, that the social sciences
witnessed a remarkable “turn of space”. “Space” becomes a
social product and a field with practical significance (16), and
plays an important role in modern society. Henri Lefebvre, one
of the first scholars to systematically address the sociological
theory of space, argues that space is at least three-dimensional,
comprising a hollowed-out physical space, a social space
stuffed with relationships, and a symbolic mental space. To
be specific, physical space mainly refers to the place where
people live, the place where functional activities are realized,
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and the real field that exists objectively. It is visible and
tangible, and has geometric scale, clear geographical location
and clear boundaries. A few neighborhoods and a community
can be classified into physical space. But the boundaries of
social space are more blurred. It is the space perceived and
utilized by social groups, and also the space dominated by
social activities and social organizations. Social space originates
from collective life (17), where unique social institutions and
regulations, interests, power and contradictions exist. People
have to interact within the scope prescribed and allowed
by the social institutions, and also have to interact socially
within the framework of power fields in order to construct
different categories of social relationships and satisfy their own
social, spiritual and emotional needs. Spiritual space is the
most abstract and subjective category of space with the most
blurred boundaries. As the highest level of the space layer, it
is the place of personal spiritual and emotional belonging and
concerns individual identification. On the whole, these three
levels of space do not exist independently, but are embedded
and interpenetrated with each other. Together, they constitute
the specific fields of human life.

In the twenty first century, with the acceleration of
globalization and rapid development of information technology,
the intensity of the flow of capital, goods, services, people,
information and other factors has surpassed that of most
historical periods. And the “social as society” has been gradually
constructed into a “social as mobility” (18). The sociologist
Zygmunt Bauman (19) summed up this change in social form
with the term “liquid modernity” (19), which suggests that the
fluid, indeterminate, and dynamic time-space relations brought
about the separation of capital from labor and the shift from
a sedentary to a nomadic way of living. Manuel Castells (20),
discussing the “rise of the network society”, points out that
our society is constructed around mobility, which is not only
an element of social organization, but also a manifestation of
the processes that govern our economic, political and symbolic
life (20). The network has become a fundamental component
of the reinterpretation of territorial space. These discourses
constitute and drive the notable “mobility turn” in social science
research, and “mobility” has become a key term for many
scholars to describe and capture the features of contemporary
society and the characteristics of the times. How to realize
the “re-embedding” of social relations in the modernity of
high-speed mobility and how to transcend geographical and
social boundaries to achieve relationship expansion, resource
acquisition and subject competence enhancement has become
the core issue of contemporary social science research.

The reconstruction of social relations, the assimilation
of regional culture, and the transformation of power fields
closely link “space” and “mobility”. Spatial theory provides
an appropriate analytical framework for studying the urban
assimilation of migrant elderlies following their children. Taking
spatial theory as the research framework, this paper studies the
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urban assimilation of migrant elderlies following their children
from three dimensions: physical, social, and spiritual space, and
explores the factors that affect the urban assimilation of migrant
elderlies following their children and the necessary measures to
make them “feel at home” in in-flow cities.

Urban assimilation of migrant population

Social assimilation is a classic sociological topic that
originates from studies on ethnic immigration in the
United States and social integration in Europe, and aims
to explore how immigrants from different cultural backgrounds
can dissolve cultural differences in order to reach cultural
consensus (21, 22). Their research focuses on analyzing the
identification mechanisms of immigrant cultures. Western
researchers have developed a series of influential social
assimilation theories (23), such as the melting-pot theory,
segmented assimilation theory and selective assimilation theory,
and explored a number of indicators for examining the social
assimilation of migrant groups from economic, political, and
cultural dimensions. Some representative models are Gordon’s
(24) two-dimensional model of structure and culture (24),
Junger-Tas’s (25) three-dimensional model of structural, socio-
cultural and political-legal integration (25), and Entzinger’s
(26) four-dimensional model of socio-economic integration,
political integration, cultural integration and attitudes toward
migrants in in-flow areas (26). The aforementioned studies
have laid the foundation for subsequent explorations on the
social assimilation of migrant groups. However, due to the
institutional and cultural differences between China and the
West, it is difficult for Western societies to find a comparable
object that matches the actual situation of Chinas migrant
population. Chinese scholars have combined traditional social
assimilation theories with Chinese realities and put forward
several influential domestic theoretical hypotheses, such as
the “re-socialization” hypothesis which covers economy,
society, psychology and culture proposed by Tian Kai (27), the
“assimilation progression” theory proposed by Zhang Wenhong
and Lei Kaichun (28), and the economic, social, cultural and
identity “assimilation interaction” theory proposed by Yang
Juhua (29). The subjects of these studies mainly involve migrant
workers. Recently, studies on migrant population of ethnic
minorities, migrant females and migrant elderlies following
their children have gradually increased as other migrant groups
become known to wider public.

To be specific, studies on social assimilation of migrant
elderlies following their children reveal that, unlike the
retirement migration in the west that results from rational-
thinking and independent choice (30, 31), the migrant elderlies
following their children in China are most passive migrants.
In most cases, they migrate for promoting family development
and raising their grandchildren. Therefore, family assimilation
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is the basis of urban assimilation of China’s migrant elderlies
following their children. Some researchers use the common
framework of social assimilation of migrant population to
analyze the urban assimilation of migrant elderlies following
their children. They suggest that compared to other types of
migrant population, it is more difficult for migrant elderlies
following their children to realize urban assimilation and the
“people-environment fits”, which may exacerbate such health
risks as depression and the lack of subjective happiness (32).
The factors that affect their assimilation include not only such
macroscopic elements as institutional obstructions and social
exclusion (33), but also such microscopic elements as language
barriers, loss of active interaction and insufficient learning ability
(34). However, while applying the analysis framework of social
assimilation of migrant population to examine the features of
urban assimilation of migrant elderlies following their children,
these studies, more often than not, obscure the special needs of
urban assimilation of migrant elderlies following their children,
which may lead to inaccurate research findings. Meanwhile,
these studies tend to emphasize on indicator measurement and
phenomenon analysis, thus neglecting the colorful and diverse
stories of urban life of migrant elderlies following their children
and failing to gain a deeper insight into their urban assimilation.
Therefore, this study focuses on the self-narratives of migrant
elderlies following their children so as to present the basic
patterns of their urban assimilation from their own perspective.

Spatial transformations and health

The health of migrant populations has been a key issue of
social science research in recent years. Related studies show
that compared to non-migrants, whereas temporary migrants
were at higher risk of mental problems (35). Ren.et al (36)
surveyed 915 migrant workers in two Chinese shoe-making
factories and found that 31.7% of Assembly-line migrant
workers were clinically depressed (36). As the core “mobile”
unit in a mobile society, the spatial transformations brought
about by the geographical mobility of the population, which
have a deeply impact on the health condition of individuals.
In physical space, the built environment, land-use patterns,
housing conditions can have positive or negative impacts on
quality of life and well-being of households and individuals (37).
For example, the study by Perdue et al. (38) found that because
of lacking adequate safe playgrounds and green spaces built
environment of urban space does not promote healthy lifestyles
(38), even has a close relationship with the incidence of chronic
diseases. Li and Liu’s survey of China’s mobile population found
that poor housing conditions are significantly associated with
perceived stress (39). In social space, neighborhoods, social
networks, and social support are all closely related to a person’s
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physical and mental health (40). Studies show that social
discrimination in the process of social integration of the migrant
population not only affects their mental health status and access
to health services (41), but has a persistent negative impact
on their physiological health indicators such as high blood
pressure (42).Social environment formed by neighborhoods,
social networks significantly predicts both perceived stress and
mental health (39).These studies argue that when promoting the
social integration of immigrant groups, the government should
not only focus on the geographical compartmentalization of
policies, but on developing the social skills of immigrant groups.

For the elderly who move to the city with their children,
migration first brings spatial transformations, which in turn
brings the need for social integration. Specifically, they are
detached from their original living field, dis-embedded from
their established social relationships, separated from their
acquaintance society, and enter a new space that is physically,
socially, and spiritually unfamiliar. So they have to reconstruct
their social capital, reshape their value system, and adapt their
lifestyles and behavior patterns, re-integrating and integrating
themselves into the new territorial space. In the process
of social integration, the dilemmas faced by the migrant
elderlies following their children and the behaviors of self-
motivated adaptation to the new space, which are directly or
indirectly related to their physical or mental health. Through
a review of previous studies, we can find that previous
studies on social integration and health issues of migrant
populations, especially migrant elderly, have mostly focused
on quantitative correlation analysis, ignoring the rich and
diverse life stories of migrant elderly during the migration
process, and failing to gain a deeper insight into their
urban integration process and its impact on individual health.
Therefore, this study takes the self-narratives of migrant
elderlies following their children as the main research material
under the perspective of spatial theory, presents the basic
patterns of their urban integration from the standpoint of
migrant elderlies following their children, and explores the
impact of urban integration dilemma on the health of migrant
elderlies following their children. The research questions are
as follows:

(1) What kind of urban integration needs do the spatial
transformations brought about by mobility create for the
migrant elderlies following their children?

(2) What kind of integration difficulties do migrant elderlies
following their children encounter in the process of urban
integration, and how do these difficulties affect their
physical and mental health?

(3) How to bring into play the subjectivity of the migrant
elderlies following their children to solve the integration
dilemma, which they face and the derived health problems.
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Research methods and data
collection

The authors chose the family residential area of the
university (University C) where they are working in as
the research site to collect data. The university is located
in Wuhan, Hubei Province, China, and its main campus
has three residential areas for staff and their families,
with which, accordingly, three gathering areas are formed
for migrant elderlies following their children. Compared to
other communities, the composition of the university’s family
residential area is relatively simple, consisting mainly of the
university’s staff and their families. As a “double first-class”
university in China, the staffs of University C all over China, and
their families are not local residents in Wuhan. So, the selection
of research subject can be representative.

After preliminary observation, the researcher finds that
9:30-10:30 a.m. and 7:00-9:00 p.m. are the time when the
migrant elderlies following their children in the three residential
areas do outdoor activities together. To be specific, 9:30-
10:30 a.m. (after breakfast and before lunch preparation) is their
free time and many preschool children need to do outdoor
activities during this period of time. Therefore, those migrant
elderlies following their children will take this opportunity to
gather in their community for outdoor activities. And 7:00-
9:00 p.m. is the time for children to do outdoor activities
after dinner. The migrant elderlies following their children will
take their kids to nearby playgrounds. Therefore, they will
also get together for recreation. In addition, for some families,
this period is also the time the young people take a break
from daily work. Many young couples will take care of their
children during this time and the migrant elderlies following
their children will get the opportunities to enjoy their “vacation”
and recreational activities. The most typical recreational activity
is “square dancing”. In university C, there are two fixed sites for
square dancing around the residential area of migrant elderlies
following their children. And they even have WeChat groups to
facilitate daily communication.

Given the diversified life of the migrant elderlies
following their children, this study adopts the participatory
observation and semi-structural interview, so as to gain a better
understanding of the life, socialization and local participation
of the migrant elderlies following their children in University
C. Participatory observation refers to researcher’s participation
in the gathering activities of the migrant elderlies following
their children, including offline participation in the group
chatting, square dancing and even taking the kids out for
fun together with them. The researcher also joins two square
dancing WeChat groups to do close observation and records
of the socialization and recreational activities of the migrant
elderlies following their children. The researcher has conducted
the survey for two months since the study began in May 2022
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TABLE 1 Sociodemographic profile of 15 interview.

Age categories 55-68 years

Gender distribution Four men and eleven women

Outflow area Four from the small city, eleven from the countryside

until July 20, 2022. During this period, the researcher takes
field notes to record the patterns and features of behavior of
the migrant elderlies following their children to facilitate the
subsequent study. In addition to focusing on socialization
and recreational activities, the researcher also conducts semi-
structured interviews with 15 migrant elderlies following their
children (the sociodemographic profile of 15 interviewees are
provided in Table 1), which covers multiple indicators such as
health care system, urban identify, culture identity, sense of
belonging in the city and psychological conditions.

After the materials were collected, the researcher used
NVIVOI12 to code the qualitative data. The software has been
used by a large number of researchers. They used it to code
data for qualitative studies. First, the researcher used open
coding, which could initially categorize the interview texts and
observation notes in an abstract way, and then used the spindle
coding to refine the open coding results again, integrated the
social assimilation status and health status of the the migrant
elderlies following their children into different spatial categories,
it facilitated subsequent analysis.

We maintained standard ethical protocols to conduct
this research. The study protocol was approved by the
academic committee of the School of Journalism and Cultural
Communication of Zhongnan University of Economics and
Law. At the beginning of the interviews and observation,
informed consent was sought from each participant after a
briefing about purpose of the research was done. The identities
of the respondents were kept confidential, all the names of the
interviewees are replaced by English letters in this paper. We
assured that the information provided by the participants would
only be used for academic research.

Research findings

This study explores how the migrant elderlies following
their children adapt to the spatial transformations brought by
geographical movement, and how such spatial transformations
influence the urban assimilation of the migrant elderlies which
further affects their sense of belonging in the city and their
psychological perceptions of their city life. Under the framework
of spatial theory, this section explores the urban assimilation of
migrant elderlies following their children in three dimensions:
physical space, social space, and spiritual space.
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Adaptation differences in physical space
and health risks of migrant elderlies
following their children under the
urban-rural dual structure

The physical displacement from the outflow area to inflow
area is accompanied by a changing of the space in different ways.
So, the first change is the physical space, where it is the initial
space to which the migrant elderlies following their children are
exposed after entering the inflow area, and it is also the type
of space that directly affects their life styles and physical health
conditions. It mainly involves the area of the city, the climate,
and the physical environment of living. This is directly related to
the city pattern of the inflow city. Due to the “urban-rural dual
structure” in China, the lifestyle and living environment in rural
areas are fundamentally different from those in urban areas,
and in the process of urbanization, the development between
cities are also distinctively different. In terms of population size,
economic indicators and modernization level, the indicators of
developed cities in China are much higher than those of small
and medium-sized cities. As a new first-tier city in China’s urban
hierarchy, Wuhan has a resident population of 13.649 million,
and its economic development and modernization of urban
governance are among the leading levels in China. Wuhan is also
characterized by cold winters, hot summers and four distinct
seasons due to its north subtropical monsoon climate. These
external urban conditions affect the integration of the migrant
elderlies following their children, in some ways, it even poses a
health risk for the migrant elderlies following their children.

Firstly, in terms of natural space, urban-rural and regional
differences in climate, which affect the urban integration of the
migrant elderlies following their children. Relatively speaking,
elderlies who migrated from Hubei Province and neighboring
provinces in Hubei have a higher degree of adaptation to
Wuhan’s climate. Unlike other elderlies who migrated to
Wuhan, complaining about the “cold winter and hot summer”,
these elderly people can basically accept Wuhan’s winter climate.
However, with the influence of urban effects and other factors,
some of the elderly people who have moved in from other
parts of the province also said in interviews, “Wuhan is hot
in the morning, midday and evening, in the countryside, it is
much cooler at night, and I am particularly unaccustomed to the
summer in Wuhan”.

The lack of adaptation to the climate directly adds difficulties
to the urban assimilation of the migrant elderlies following
their children, even directly affecting their health. As Ms. G, an
interviewer from northwest China, says, “I've been in Wuhan
for four years, but I still can’t stand the weather there. In my
hometown, the maximum temperature in summer does not exceed
33 degrees, and there is a big temperature gap between day and
night. It is very comfortable to live in a heated room in winter. But
the summer in Wuhan is really uncomfortable, and the winter is
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the same. I have urticaria because I'm not used to the weather in
Wuhan. So, as soon as my grandson goes on vacation, I take him
back to hometown.”

Secondly, in terms of the scope of urban space, most of
the migrant elderlies following their children in the family
residential area of University C come from small cities, counties,
towns and other less densely populated “acquaintance society”.
Because the geographical scope is limited and they live in those
places all year around, it is unlikely that they will get lost.
And the situation when they don’t know how to travel will not
happen. However, these situations often happen in inflow areas.
Especially for the migrant elderlies following their children who
migrate from rural areas, it is more difficult for them to travel
independently in the bustling city, which limits the possibility of
participating in local practices and reinforces their dependence
on family members.

“I have never received education and I cannot read. In
my hometown, I know all the roads. However, I dare only to
move around the campus now. Wuhan is such a big city. I'm
afraid to travel far away by myself because I don’t know how
to take public transportation and I'm afraid of getting lost.
There are times when I get nervous waiting for a traffic light
because there are so many cars and I am afraid of getting hurt

or violating traffic rules.”

Interviewee Ms. A spoke frankly about the negative impact
of the size of the city on her local participation. She thought that
modern urban space has limited her range of activities, making it
more difficult for her to get around. Similar to Ms. As difficulty in
traveling around, Mr. W, who moved from a small city, used the
phrase “instantly becoming a fool once arriving in this big city”
to tease his own city life. He says that in the face of Wuhan’s
complex traffic environment, he cannot drive, and if he wants to
travel far away by himself, he has to ask his children to find out
the bus route in advance.

Moreover, the development of information technology has
promoted the construction of smart cities and has substantially
improved working efficiency and speed in various industries.
However, its penetration in urban life has greatly affected the
urban adaptation of migrant elderlies following their children.
For example, the use of electronic smart systems in medical
institutions has made it necessary to register, examine, collect
reports and take medication through “all-in-one machine”.
However, the low level of adaptation to new technologies of the
elderly population has hampered their basic life in the city, such
as medical care and shopping, which makes them to extremely
miss their hometown.

“In Wuhan, if I go out to buy vegetables or take a bus, I
have to pay by cell phone. During the COVID-19 pandemic,
I even have to scan the code, which is really troublesome.

Sometimes, when I'm in a hurry, I'm not even able to operate
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‘ my phone. I still think it’s good to live in my hometown,
there is no such trouble, you can use cash for everything.”
(Interviewee Ms. G)

This discomfort with the scale of modern urban space,
as well as the complex transportation environment and
technological equipment, directly affects the “sense of efficacy”
of urban life for the migrant elderlies following their children,
and reinforces their self-perception of being “strangers in urban
space”. More importantly, the dilemma of access to health care
caused by the electronification of health care, which may affect
the timing of medical care for the elderlies and increase their
health risks.

Lastly, in terms of living space, most of the respondents
in this study are from townships, and their living space before
migration is mainly “ quadrangle” type house, with activity
areas in the courtyard and intervals between houses, so that
they can meet friends when they go out. In the urban space of
Wuhan, the living space is dominated by high-rise buildings,
and one has to go downstairs for outdoor activities. Therefore,
the first thing Ms. A, the interviewee, mentioned when referring
to the discomfort of city life was that the “tube-shaped” urban

commercial apartment limits the freedom of living.

“When I live in my rural house, with nature at my
doorstep and a yard at home, I can do whatever I want. But
in Wuhan, I spend most of my time inside the apartment
building. If 1 want to sunbath I have to go downstairs.
There is no way to feel the nature directly, I am bored and
lonely. Unlike rural areas, each household is separated by
a courtyard, it is easy to disturb each other when there is
any noise.”

It can be seen that the change of living space under the
urban-rural dichotomy has changed the lifestyle of the elderly
people. They are confined to the living space of commercial
apartment and have to be careful not to disturb their children at
all times, and their exercise has been greatly reduced as a result,
creating a lifestyle that is not conducive to health.

“Invoking” and “pushing back” of social
space transformations for migrant
elderlies following their children

The second change is the social space, which is not only
products of purposive practice, but also affects space practice
of actors. As a type of space that embodies institutional
hierarchies and forms of public life, social space can be further
divided into institutional space and network space. These
two types of space are important elements in classifying and
categorizing social individuals, and they profoundly affect the
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urban assimilation and individual health of the migrant elderlies
following their children.

“Spatial boundaries” of the migrant elderlies
following their children prescribed by the basic
medical insurance system

Compared to young people, elderly citizens have poorer
health and greater need for medical resources as they age and
have more underlying conditions. In the process of urbanization,
high-quality medical resources continue to cluster in large cities.
Large cities are significantly better than small and medium-sized
cities in terms of both the technical level of medical care and
hospitalization capacity. “Going to big cities for better medical
treatment” once was the preferred choice of the general public in
small and medium-sized cities when they were sick. Therefore, it
is reasonable to assume that the level and convenience of medical
services should be significantly improved for migrant elderlies
following their children who move to big cities from small and
medium-sized cities or even rural areas. However, in the research
process, the interview of the migrant elderlies following their
children showed totally different scenario.

“Last year, I had severe back pain and couldn’t straighten

up at all, so my son took me to the Union Hospital to have

‘ a check. I was shocked to see how much I spent that day just
for the checkups and medication. I will definitely never see a
doctor in Wuhan again, because I can’t get reimbursed at all.”

Ms. B, who moved to Wuhan from a village in Yichang,
Hubei Province, has a new type of rural cooperative medical
insurance within China’s basic medical security system. The
procedures for remote reimbursement of this insurance within
Hubei region are complicated, requiring filing at the place of
registration and choosing a designated hospital for medical
treatment, and direct settlement of outpatient treatment is not
available for the time being. The hospitalization procedures in
Wuhan’s class-A tertiary hospitals are very complicated, and it
is difficult to be directly hospitalized for minor illnesses and
pains, which directly affects their choice of medical treatment,
so “going home for treatment” has become their preferred way
of medical treatment.

“Common diseases such as lumbar spine and rheumatism

can be treated in my hometown. It’s easy to get hospitalized

‘ there, and many physical therapy costs can be reimbursed
directly through hospitalization costs. In the future, I will go to

the hospital in my hometown to treat these illnesses.” (Ms. B)

Like Mrs. B, in the investigation, many interviewees pointed
out the limitations of remote medical insurance reimbursement
in inflow areas. Some migrant elderlies following their children
with underlying and chronic illnesses even will purchase a
large amount of common medications when they return to the
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outflow area and take them to the inflow area. However, this type
of access to care is likely to lead to delays in treating some of the
underlying conditions of the elderly who move with them, thus
posing health risks.

Lamont (43) points out that symbolic boundaries exist in
various specific social contexts, political forces, institutional
power, and cultural resources are constantly generating symbolic
boundaries and classifying or categorizing individuals in society
accordingly (43). In the same way that the household registration
system divides the urban resident population into “local” and
“migrant” populations, China’s basic medical insurance system
is constantly constructing boundaries between “local” and
“migrant” populations. The medical insurance system, which is
supposed to ease the medical burden of the elderly population,
has reduced the compliance of the migrant elderlies following
their children to receive medical services due to different
settlement ratio of medical services, and also reinforced the
perception of the migrant elderlies following their children as
“drifter” and limited their urban assimilation process.

However, the supplement of commercial insurance for
Chinese basic medical insurance system fills the gap caused
by reimbursement for medical treatment, thus promoting
urban assimilation of migrant elderlies following their children.
For example, the interview of Ms. E shows the impact of
“commercial insurance” on her urban life.

“I bought new rural cooperative medical insurance in my
hometown. But since I have hyperlipidemia, hypertension and
hyperglycemia, after I came to Wuhan, my daughter-in-law
bought me a commercial insurance for my chronic diseases. In
this way, even if I don’t use the new rural cooperative medical
insurance, I can still get 40% reimbursement for medical
treatment in Wuhan. The medical conditions in Wuhan are
much better than those in my hometown, so I am still willing

to seek medical treatment in large hospitals in Wuhan”.

Embedding and pulling back: The dual role of
the new social relationship

Cross-regional mobility of population is a process of
“deviation of locality” and “dis-embedding”, which implies both
the transcending of the original geographical space and the
detachment of social relations from the territoriality of mutual
interaction (44). Although the migrant elderlies following their
children who move from the “acquaintance society” in the
countryside and small cities to the family residential areas
of Wuhan University C in Wuhan can enjoy reunion with
their children in the inflow area, the forced breakage of other
social relationships makes them feel lonely when they have just
entered the inflow area. The migrant elderlies following their
children would use some common phrases to describe their
living conditions and psychological states when they have just
entered urban space: “Every day goes by so slowly that I'm almost
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counting every minute”; “I don’t know anyone else when I go out,
so I have to stay at home all day and I feel that I am in a prison”; “It
feels like a fishbone getting stuck in my throat and I almost stifled”.
Rebuilding social ties and regaining the “humanity affection”
of the traditional acquaintance society in the inflow area has
become an important way to relieve loneliness and seek a sense
of belonging and identity.

During the research, the author finds that all the rebuilding
of social ties of migrant elderlies following their children in
the family residential area of University C is almost related
to other elder seniors in this community. Almost every
day, at a specific time, the migrant elderlies following their
children will get together in a “fixed” site of the community.
Generally speaking, from 9:30-10:30 a.m., they are surrounded
by their grandchildren, while from 7:00-9:00 p.m., some of the
migrant elderlies following their children will be freed from
the confinement of “raising grandchildren” and form square
dancing teams with other seniors to build up their body.
During the interviews, when asked about the process of getting
acquainted with other migrant elderlies following their children,
the interviewees basically said that “it is a natural process”.

“I came to Wuhan to help my daughter with her kids, and
when the kids go out every day to sunbathe and play, I have to
go out with them, so I can naturally come in contact with other
seniors. Children like to play with children, we old people will
also chat. The more times we chat, the more we will naturally get
acquainted”. The interviewee, Mr. I, and his wife have come to
Wuhan to help their daughter raise their children for 3 years,
and he says that the friends he meets in Wuhan are all migrant
elderlies following their children in the community.

Because they share the same life patterns, interactions
between the migrant elderlies following their children can be
called a “typological” result of “group-individual association”,
where they share a common language, face the same social and
life problems. It will bring the possibility of intergroup support.
The interviewee, Ms. E, has moved to Wuhan for 5 years, and
she has known a relatively large group of migrant elderlies
following their children, and has become “close friends” with 5
migrant elderly. They often help each other and go on trips to
nearby scenic spots together in their free time. “We often talk
about where we can buy cheap vegetables and fruits. Occasionally,
when we are too busy, we can leave the children to other elderly
people because we all live in the same neighborhood and it is
very reassuring to ask them to help”. Similar interactions and
mutual support activities increase their sense of “control” over
life,reducing the feeling of loneliness in unfamiliar spaces, and
the frequency of participation in urban life. When interviewed,
Ms. F says, “Knowing other migrant elderlies following their
children has given me a sense of happiness, and they are an
important reason why I can stay in Wuhan for a long time”.

In the daily interactions among migrant elderlies following
their children, there is a special way of interaction, namely
“square dancing socialization”. Studies in the field of journalism
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and communication in China have pointed out that square
dancing is an important way to rebuild interactions and
reconstruct identities among the elderly in today’s China. This
is also true for the migrant elderlies following their children.
There are two specific square dancing sites for the migrant
elderlies following their children of three family residential areas
in University C. When the task of taking care of grandchildren
is undertaken by their adult children, the migrant elderlies
following their children will get together in the two sites from
7:00-9:00 p.m. everyday to exercise by square dancing. During
breaks, they will get together for a casual chatting. In recent
years, with the penetration of smart phones and social media
in the lives of the elderly, WeChat groups have also become
popular among the migrant elderlies following their children.
In order to enhance contact, spread messages of square dancing
and stimulate each other to keep exercising, the two square
dancing groups in the family residential area of University C
have also created their WeChat groups. The existing square-
dancing communities in the real space are transformed into
a network, which is transplanted, maintained and extended in
the cyberspace, thus forming an important space for them to
interact and communicate with others in the inflow areas. More
importantly, this interaction space enhances the psychological
comfort of the migrant elderlies following their children at the
same time, becomes an important tool to monitor their exercise,
which is beneficial to their healthy life.

During the two months when the author has been observing
the two square dancing groups, the two groups have new
messages every day. The information content involves ritualized
greeting messages, the release of square-dancing instruction
videos, advice on household and the sharing of daily life.
Occasionally, there are even topics that are difficult to discuss
with children in the family space, such as how to spend our old
age, whether we should return to our hometown in the future”
and “the restrictions imposed by children on our lives”. For
the migrant elderlies following their children, interacting with
others in WeChat groups has become an important “pastime”
and “comfort” for them to spend the repetitive life after finishing
household chores. As Ms. F says in the interview, “Other migrant
elderlies following their children will post videos of cooking and
children playing in the WeChat groups. If I chat with them when I
am free or bored, I will feel better and time would go by faster”.

It can be said that social media, represented by WeChat,
has extended the
elderlies following their children in the real space through
stable and
closer. The “emotional comfort” function of interpersonal

social relationships of the migrant

instant interaction, and made them more
communication among the migrant elderlies following their
children is also enhanced because of the information and
communication technology.

Unlike the the
areas, which can promote the embedding of the migrant

intergroup relationships in inflow

elderlies following their children into urban life, social media’s
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“reconnection” to social relationships in the “outflow areas”
of the migrant elderlies following their children causes a
“pulling-back effect” on urban integration, limiting the migrant
elderly’s sense of belonging to the city. Before migration, the
lives and social relations of migrant elderlies following their
children are constructed over a long period of time and with
a high level of territoriality. It is rooted in the network of
human relationships and acquired normative knowledge in
their hometowns, and is an important source of their sense
of practice, belonging, and individual security. However, the
mobile life has broken the entire set of social ties they used
to have. The original social relations based on hometown
and occupation have become difficult to maintain, and the
homeland has become a “faraway home” to a certain extent.
However, the intermediation of the Internet and mobile
technologies has made “portable communities” possible (45).
Therefore, mobile people can maintain social interactions and
realize emotional connectedness in their original physical space
through the Internet, whether they meet or not. This makes the
community free from the physical space and become “portable”.
In order to keep in touch with their friends and relatives in the
“outflow” area, most of the elderly who migrate to the family
residential area of University C have the WeChat of their friends
and relatives in the outflow area, and a small number of the
elderly who do not use social media also maintain their past
social relationships through phone calls. The life style of their
hometown is clearly presented in front of them through social
media, invoking and deepening their memory and emotion of
the “outflow place”.

Mr. D, who moved to Wuhan from Dazhou, Sichuan
Province, was a village cadre in his village before moving to
Wuhan, and after coming to Wuhan, he still follows various
issues in his village through social media, and even acts as
a “mediator” through social media when he hears about the
contflicts in his village. “I am now also very close to the villagers.
A neighbor once took a picture of my old house and sent it to me,
and I was extremely eager to go back”.

Homesickness is very common among migrant elderlies
following their children, especially for those who move to
Wuhan alone. Their spouses still live in their hometowns. When
watching these videos, their “desire” for “returning hometown”
will grow even stronger. Mr. D even said bluntly in the interview,
“We will definitely return home to spend our old days. We
need to contact our friends and relatives in the hometown more
frequently, so that it is convenient to go back. Friendships in
Wuhan will not be as important as those in the hometown in
the future”.

It can be concluded that although social media, represented
by WeChat, have made social networks and physical patterns of
“outflow area” “portable” and “viewable”, and they have also, to
a certain extent, limited the urgency and enthusiasm of social
relationship construction in the inflow area, thus slowing down
the generation of sense of belonging in the city.
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The pull-back effect of “family view" and
the mental health of migrant elderly

In addition to physical presence, space is a social and
conceptual construct®. Geographical mobility is not merely
“relocation”, but is accompanied by changes in spiritual or
cultural space. So, the third space is spiritual space, which is
the decoding of cultural symbols, the identification of values,
and the sense of belonging are all indicators of the reference to.
When migrant elderlies following their children move from their
familiar living space to the city where their children live, they
are first exposed to and involved with the families their children
have established in the city. The perception of their children’s
families directly affects their self-identity orientation and their
sense of belonging to the city, as well as their behavioral norms
and acquisition of urban culture.

Chinese traditional concept of clan and child-bearing have
always emphasized the importance of “extended family”. The
most promising vision of family life used to be “children and
grandchildren pervading the hall” because Chinese people used
to think it’s blessed to have a lot of offspring. However, with
the development of urbanization and changes in social life,
the family, which is the “origin” of individual existence, is
also changing, and the family form is shrinking. The widely
spread “nuclear family” among young couples excludes the
presence of grandparents in the construction of the meaning
of “family”. However, in contradiction to the construction of
the meaning of small families, the widespread phenomenon of
“grandparents raising their grandchildren” in China shows the
diversity and complexity of Chinese families in a substantive
sense. Some studies use “Neo-familism” (46) to explain the
new multigenerational family model that has emerged in
China after 2000. They think such familism results from the
pursuit of individual happiness and family wealth through
intergenerational synergy, and it places family interests above
individual interests. In this family model, the elderly constantly
weakens individual rights and interests to ensure that the
interests of the young couples are maximized. From the
perspective of behavioral and emotional orientation, the migrant
elderlies following their children consider themselves to be part
of the “family” with their children and grandchildren. However,
the researcher also finds that most of the migrant elderlies
following their children do not consider themselves as part of
their children’s families in the inflow areas because of their
homeland affection and because they consider the new living
space established by their children in the city as an important
sign of their children’s individual accomplishment. For example,
Mr. W, an interviewee, said bluntly during the interview, “This
is the home of my son and daughter-in-law, not my own, and I am
here only to help them. This isn’t my home, and I will definitely go
back in the future.”

There are many migrant elderlies following their children
who share Mr. W’s view of family. Under the influence of this
family view, they position themselves as “temporary residents” in
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the urban space and insist that “the outflow area” is their ultimate
home, so they are not interested in learning Wuhan dialect and
cultural customs, which limits their spiritual assimilation in the
inflow area, it also reinforces the “loneliness” of their life in
Wuhan. Ms. H, who moved to Wuhan from Henan for 3 years,
said that she still can’t understand Wuhan dialect. “I rarely talk
with Wuhan locals, and I don’t want to learn Wuhan dialect
because it’s not necessary. In a few years, when my grandchildren
grow up and go to school, I'm going back to Henan. Although it
is true that I will feel lonely, but it will be better when I go back
to Henan.”

In addition, under the influence of the concept of “small
family”, it is difficult for migrant elderlies following their
children live with their sons and daughters-in-law to truly
integrate into the family space in the place they move to. On
the other hand, they feel that their sons and daughters-in-law
are family members and that they can only play the role of
“helper” and cannot make any important decisions in their small
families. Therefore, “listening to my son and daughter-in-law
and obeying their arrangements” is the code of conduct for
family life in their self-reporting. In this context, some of the
migrant elderlies following their children seldom make voice
about their demands in the family space, and their subjective
recreational and leisure needs are hardly satisfied, which to
a certain extent reduces the sense of comfort in the life of
the elderly. At the same time, due to the differences in living
habits and child-rearing concepts, the elderly living in the same
physical space will always have conflict points with the younger
generation, while the conflicts between mothers-in-law and
daughters-in-law, which are not mediated by blood relations
and emotional bases, can easily be intensified, thus negatively
affecting the psychological health of the elderly migrants. As Ms.
K said in the interview.

and I both have
personalities, and we both often have conflicts because

“My  daughter-in-law strong
of bringing up children, although we don’t really hold grudges,
but frequent quarrels do affect the mood, and when the
children are a little older, I still have to go back and can’t live
together all year round.”

As seen above, the “mother-in-law-daughter-in-law conflict”
in Chinese family relationships also plays an important role
in the urban integration of migrant elderlies following their
children, which affects the length of urban life of migrant
elderlies following their children, and may also bring the risk of
depression and reduce their sense of wellbeing.

Discussion

Rapid population aging and unprecedented population
mobility have been the main demographic features of Chinese
society in the last 40 years. In the new historical context,
migrant populations of different generations have also changed.
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However, unlike the predictions of classical migration and
mobility theories, the size of China’s migrant elderly is becoming
increasingly large, forming a unique normative phenomenon. As
an important part of family migration in China, the geographical
migration of the migrant elderlies following their children
changes the physical, social and even spiritual and cultural
spaces they are accustomed to, leading to adjustment and
assimilation needs, and to some extent, increasing health risks.
In this context, exploring the urban assimilation of China’s
migrant elderlies following their children is in line with the
national reality and can be responsive to the UN Sustainable
Development Agenda’s call to promote the wellbeing of people of
all ages. Unlike the previous studies on social assimilation, this
study introduces the spatial theory of sociology and uses it as a
framework to analyze the factors affecting the urban assimilation
of the migrant elderlies following their children from three
aspects: physical, social, and mental space. Theoretically, it is
a beneficial supplement and expansion of social assimilation
theory, and a practical test of the spatial theory.

This study finds that for the migrant elderlies following
their children who are passively involved in the process of
family mobility, family assimilation is the foundation of their
urban assimilation and the beginning of a stable life in the
city. Therefore, harmonious intergenerational relationships, a
sound family atmosphere, and family-based urban practices
are the basic strategies to promote urban assimilation of the
migrant elderlies following their children. Secondly, the urban
life of the migrant elderlies following their children is mostly
community-based, and their activities are basically confined to
the community. It is especially important for them to gradually
adapt and assimilate into the new living space and develop
a sense of belonging by reconstructing close neighborhood
relations and regaining the humanity affection of the traditional
acquaintance society. Currently, the horizontal organization of
Chinese grass-root communities is poorly developed, and the
reconstruction of social relationships of the migrant elderlies
following their children basically relies on their own practices.
The community does not provide any specific support. In the
future, the functions of the community should be proactively
explored in the process of promoting the social assimilation
of the migrant elderlies following their children. Lastly, the
fundamental institutional barrier is an significant factor that
influences the ability of migrant elderlies following their children
to live a stable urban life. The Chinese government needs to
promote a nationwide unified pension and health insurance
system, so that the migrant elderlies following their children
can enjoy the same benefits as the local elderly residents
in the “inflow” area, such as transportation, public facilities,
and preferential pension costs. At the same time, the Chinese
government needs to strengthen the “accessibility” of urban
spaces for the elderly. In addition to infrastructure such as
barrier-free facilities, the “accessibility” of modern technology to
the elderly in urban spaces should be taken into consideration.
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It is worth noting that this study also finds that the
penetration of communication technologies into the elderly,
represented by the social media, has improved ability of the
migrant elderlies following their children to deal with their
“drifting” life to a certain extent, and has expanded their
social networks. However, its dual spatial connection between
the outflow and inflow areas also creates a “two-way pulling”
on the urban assimilation of the migrant elderlies following
their children.

Conclusion

China entering a new form of aging society, face urban
assimilation difficulties especially for migrant elderlies following
their children. With discussion on the spatial framework,
this paper explores the factors affecting urban assimilation
of these migrant elderlies in a University Community in
Wuhan city, Hubei Province from May 2022 to July 2022,
researchers participated in their daily life for two months,
and conducted 15 semi-structured interviews. The study
reveals the following findings: first, family assimilation is the
foundation of urban assimilation for these migrant elderlies;
Second, urban life of these migrant elderlies is mostly
community-based. Third, the fundamental institutional barrier
is a significant factor that influences the ability of these
migrant elderlies to live a stable urban life. Suggestions for
governments to improve the urban assimilation are proposed
including promoting a nationwide unified pension and health
insurance system.

Due to the limitations of the study field and duration,
this study only explores the urban assimilation of the elderly
who move to the family residential area of university C. The
composition and life patterns of the family residential area
of university C are simple, and it cannot fully reflect all the
situations of China’s urban communities. Future studies could
focus on the life patterns of migrant elderlies following their
children in diversified communities to explore different aspects

of their urban assimilation.
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Background: China’s welfare system including social health insurance has
been closely linked to its unique household registration system, despite high
population mobility over the past few decades. This study aimed to determine
the pattern of health insurance usage from internal migrants in mainland China
for hospital care.

Methods: Data were extracted from the 2018 China Migrants Dynamic
Survey. The respondents who enrolled in a social health insurance program
and reported illness or injury over the past year were eligible for this study
(n = 15,302). Two groups of outcome indicators were calculated assessing
the use (incidence and settlement location) of insurance funds for hospital
care and the burden of hospital expenditure (total hospital expenditure,
out-of-pocket payments, and share of insurance reimbursement), respectively.
Logit regression and Heckman's sample selection models were established to
determine the predictors of insurance fund usage and the burden of hospital
expenditure, respectively.

Results: Most respondents enrolled in a social health insurance program
outside of their residential location (70.72%). About 28.90% were admitted to
a hospital over the past year. Of those hospitalized, 72.98% were admitted to
a hospital at their migration destination, and 69.96% obtained reimbursement
from health insurance, covering on average 47% of total hospital expenditure.
Those who had a local insurance fund aligned with residency (AOR = 2.642,
95% Cl=2108-3.310, p < 0.001) and enrolled in employment-based
insurance (AOR = 1.761, 95% Cl| = 1.348-2.301, p < 0.001) were more
likely to use insurance funds for hospital care, and paid less out-of-pocket
(B = —0.183 for local funds, p = 0.017; B = —0.171 for employment-based
insurance, p = 0.005) than others. A higher share of insurance reimbursement
as a proportion of hospital expenditure was found in the employment-based
insurance enrollees (B = 0.147, p < 0.001). Insurance claim settlement at
the residential location was associated with lower total hospital expenditure
(B = —0.126, p = 0.012) and out-of-pocket payments (3 = —0.262, p < 0.001),
and higher share of insurance reimbursement (3 = 0.066, p < 0.001) for
hospital expenditure.
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Low levels of health insurance benefits for hospital care are

evident for internal migrants in mainland China, which are associated with the
funding arrangements linked to household registration and inequality across

different funds.

migrant, social health insurance, health service, China, Heckman model

Introduction

There has been a consensus that high population mobility
has contributed significantly to the unprecedented economic
growth in China (1, 2). However, China has still maintained its
unique household registration system, also known as “Hukou”
originally designed for limiting population mobility. Those who
work or live outside of their household registration location were
referred to as internal migrants (3). In 2021, the internal migrant
population reached 384.67 million, accounting for 27.3% of
the entire population in China (4). Compared to the long-
term permanent local residents, the internal migrants face great
challenges in accessing health care services due to barriers
resulting from low socioeconomic status and the Hukou-linked
social welfare arrangements (5, 6). A previous study found
that more than one-third of internal migrants in China do
not follow advice from doctors for hospital admissions (7). On
the one hand, internal migrants are often exposed to higher
health risks compared to their local counterparts by taking labor-
intensive low-paid jobs such as construction, transportation,
manufacturing, and catering (8). On the other hand, they
experience a loss of social capital from their Hukou location (9)
and face discrimination in job opportunities and social welfare
entitlements in their migration destination (10).

Social health insurance is an important tool for ensuring
accessibility of health care (11) and preventing financial risks
associated with health care services (12). Empirical evidence
shows that health insurance can not only increase the use of
medical care services (13, 14), such as medical consultations (15—
19) and hospital admissions (14, 20), but also increase the use
of preventive care such as physical examinations (15, 20, 21),
personal health records (22), and health education (23) in the
internal migrants. Health insurance can also reduce the financial
burden of medical care of the internal migrants (13, 17, 19),
despite increased use of healthcare services and rise in medical
expenses (24-26).

China has achieved almost universal coverage of social
health insurance through three major schemes: Basic Medical
Insurance for Urban Employees (BMIUE), Rural New
Cooperative Medical Scheme (RNCMS), and Basic Medical
Insurance for Urban Residents (BMIUR). The latter two were
merged in 2016 and renamed to Basic Medical Insurance for
Urban and Rural Residents (BMIURR). However, social health
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insurance coverage of internal migrants is significantly lower
than that of the rest of the population in China (27). About 10%
of internal migrants do not have any health insurance (8, 28).
For those covered by health insurance, the vast majority (>76%)
enrolled in a program at their Hukou location (28). There have
been concerns that the misalignment between health insurance
fund location and the residency of enrollees may have hindered
the use of health insurance (29). Previous studies showed that
80% of internal migrants paid entirely out-of-pocket for their
recent medical consultations (30), and 37.1% did not have
access to the on-the-spot settlement of hospital bills from their
insurance funds (31). These have led to significant inequalities
between the migrant and non-migrant populations (32). In
addition, most internal migrants (77%) are not covered by the
more generous employment-based insurance program BMIUE
(8), and their insurance entitlements are seriously restricted
by the financial capacity of their insurance funds (13, 33, 34).
Several studies showed that unlike the BMIUE, the RNCMS
failed to effectively ease the financial burden of migrant patients
(19, 35, 36), including the rural-to-urban older migrants (37).

China has made great efforts in reforming its social
health insurance programs. However, there is a paucity in the
literature documenting evidence of the benefits of various health
insurance arrangements for internal migrants at the national
level. This study aimed to address the gap in the literature
by analyzing the pattern of health insurance usage in internal
migrants for hospital care using the 2018 China Migrants
Dynamic Survey (CMDS).

Materials and methods

Data sources

Data were extracted from the 2018 CMDS dataset. The
CMDS is an annual nationwide survey of internal migrants
conducted by the National Health Commission since 2009.
The survey drew samples from community residents aged 15
years and above who did not have a Hukou in their residential
location (city or county), but had lived there for at least 1
month. A stratified multistage probability proportional to size
(PPS) sampling strategy was adopted to select participants from
all of the 31 regions/provinces in mainland China. In the first
stage, 66 municipalities were identified to cover both capital

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1008720
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Yao et al. 10.3389/fpubh.2022.1008720
Excluding:
2018 CMDS Participants reporting missing value in social
(1n=152,000) health insurance participation column (n=508)
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hospitalisation
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BMIUE enrollees (n=3,677), BMIURR enrollees (n=11,555), Participants entitled
to free medical care (n=70)
FIGURE 1
Screening flowchart of study participants.

and non-capital municipalities. This was followed by a selection
of urban districts and rural counties in each municipality.
Residential communities in each urban district and rural county
(township) were subsequently identified. Finally, housing estates
that accommodated migrants explicitly (e.g., factory dormitory)
and inexplicitly (e.g., residential committee) were selected. All
of the migrants residing in the selected housing estates were
invited to participate in the study. This resulted in a total of
152,000 study participants in the 2018 CMDS. Further details of
the sampling process have been published elsewhere (38).

Data were collected through household visits, tapping into
the household structure, sociodemographic characteristics
(age, health
status (self-rating), health insurance enrolments, and use

gender, education, employment, income),
of healthcare services of the respondents (one member only
from each household).

Eligible participants for the current study were restricted
to those who enrolled in a social health insurance program
and reported illness or injury over the past year. Those
who did not enroll in any insurance, had missing values in
insurance enrolments, and enrolled in both BMIURR and
BMIUE were excluded (Figure 1). Overall, 135,280 (89%) of
the 2018 CMDS respondents were eligible for this study.

Of the eligible respondents, 15,302 (11.3%) reported hospital
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admissions over the past year and were included in the final
data analyses.

Theoretical framework

The Andersen’s health service utilization model guided the
analytical framework in this study. The Andersen’s model has
been widely recognized as one of the best for explaining and
predicting healthcare service behaviors (39, 40). Five broad
factors (environment, predisposing, enabling, health needs, and
mobility) were measured as predictors of hospital admissions in
this study in line with the Andersen’s model (Figure 2).

Data analysis

Dependent variables

Three groups of outcome indicators (dependent variables)
in relation to hospital care were calculated. In China, social
health insurance prioritizes coverage of hospital services (41).
In Anhui, for example, the BMIURR reimburses 60-85% of
hospital expenses, compared with 55% for outpatient care
(42). On-the-spot settlement of medical expenditure across
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FIGURE 2
Theoretical framework of the study.

provinces is also focused on hospital expenses, except in a few
regions (Yangtze River Delta, Beijing-Tianjin-Hebei, Yunnan-
Guizhou-Sichuan-Chongqing-Tibet) that have recently (since
2019) expanded it to cover outpatient care (43).

(1) Hospital care usage: the 2018 CMDS asked respondents
who reported illness or injury over the past year: “Were
you ever admitted to a hospital over the past year?” (yes or
no) and “Where were you hospitalized in the most recent
hospital admission?” (residential location or non-residential
location). We calculated the hospitalization rate of the study
participants over the past year and the percentage share of
local (residential location) hospitalization in the most recent
admission of those hospitalized.

(2) Use of health insurance in hospital care: the 2018
CMDS asked the respondents who were admitted to hospitals:
“Were you ever reimbursed from health insurance for your
hospital expenditure over the past year” (yes or no) and
“Where was your most recent insurance claim settled?”
(residential location or non-residential location). We calculated
the percentage of hospital admissions that were subsidized
(partially or totally) by insurance funds and the percentage share
of local (residential location) insurance settlements in those who
enjoyed insurance reimbursement.

(3) Share of health insurance reimbursement in hospital
expenditure: the 2018 CMDS asked the respondents who
were admitted to hospitals: “How much was the total
expenditure of your most recent hospitalization?” and “How
much did you pay out-of-pocket for the most recent hospital
care on top of those reimbursed and deducted from your
individual medical saving account?”. We calculated the share
of health insurance reimbursement as a proportion of total
hospital expenditure.
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Independent variables

The use of health insurance is a major interest of this study.
We assessed the pattern of health insurance usage through two
indicators: type of insurance (BMIUE, BMIURR, free medical
care) and insurance fund location (residential location vs. non-
residential location).

Control variables

The Andersen’s healthcare utilization model guided the
selection of control variables in reference to previous studies
(31, 33, 37, 44). The environmental factor was measured by the
economic zone of migration destination classified by the Chinese
government: Pearl river delta; Yangtze river delta, Circum-Bohai
sea; and others. The predisposing factor was measured by gender
(male vs. female), age (years), educational attainment (primary
school or below, junior high school, and senior high school
and above), and marital status (single, married, or cohabiting,
and divorced or widowed). The enabling factor was measured
by monthly per capita household income (ranked in quintile).
The health needs factor was measured by self-rated health
(poor, general, and good). The mobility factor was measured
by the distance of migration (inter-county, inter-city, and inter-
province), and years of residing in the migration destination.

Statistical analysis

The characteristics of study participants were described
using frequency distributions and were compared between the
BMIURR and BMIUE enrollees. The percentages of study
participants hospitalized and their health insurance usage for
hospital care were calculated and compared between those with
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(residential) local and non-local insurance funds through Chi-
square tests. Median values and interquartile ranges (IQR) of the
hospital expenditure and means and standard deviations (SD)
of the percentage share of insurance reimbursement in hospital
expenditure were calculated and compared between those with
(residential) local and non-local insurance funds by the type of
insurance programs through two-sample Wilcoxon rank-sum
(Mann-Whitney) tests and student ¢-tests, respectively.

established: (1)
hospitalization rate using the entire sample with different

Logit regression models were for
types of health insurance programs; (2) for the percentage
share of (residential) local hospitalization and the percentage
share of insurance-subsidized hospital admissions using the
sub-sample of hospitalized participants with different types
of health insurance programs; (3) for the (residential) local
settlement of insurance claims and the reimbursement ratio of
hospital expenditure using the sub-sample of participants who
were subsidized by different insurance funds for hospital care.
We also performed subgroup analyses by household income
(in quintiles: lowest, lower, middle, high, highest) to test the
robustness of the modeling results.

The sample selection model proposed by Heckman (45)
was adopted to establish the models predicting total hospital
expenditure (natural logarithm transformed) and the share
of insurance reimbursement in hospital expenditure. The
Heckman model allowed us to use the entire sample, rather
than the sub-sample of hospitalized patients, to address the
endogeneity problem arising from sample selection: some
unobservable confounders related to hospital admissions may be
linked to the error terms of health insurance usage for hospital
care in the modeling. The Heckman’s approach involved two
steps. A selection model was developed first.

1 if p;‘>0}

P} = a+BXi+uipi = {0 it pr<o

In the formula, pl*-‘

indicates the probability of the event
occurrence (hospital admission or insurance reimbursement). p;
represents the observed individual behavior (hospital admission
or insurance reimbursement). x; refers to the independent and
control variables. « is the intercept term. 8 is the parameters to
be estimated. 1; is the random disturbance term.

The selection model enabled the estimation of Aj, the Mills
rate, which denotes the ratio of the cumulative distribution
function to the density function.

The second step estimated the outcome indicators (yj)
relating to hospital expenditure.

Vi = w+0zi+y ri+ei

In the formula, y; represents total hospital expenditure
(natural logarithm transformed), out-of-pocket payments for
hospital care (natural logarithm transformed), or percentage
share of insurance reimbursement in hospital expenditure. 2;
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controls for the heterogeneity that leads to the sample selection
bias. z; refers to the independent variables and control variables,
which should exclude at least one variable in x; (45, 46). 6 is the
parameters to be estimated. w is the intercept term.

We tested collinearity of the independent variables using
variance inflation factor (VIF). A VIF value of higher than 5 or
a tolerance below 0.2 is generally accepted as an indication of
high multicollinearity that can negatively impact the regression
model. Although none of the independent variables had a VIF
exceeding 5 (Supplementary Table S1), we still established two
types of modeling in line with the recommendations from
Vatcheva et al. (47): one including “local fund” and “location of
insurance settlement”, respectively; another including both.

All analyses were performed using STATA version 16.0 (SE)
for Windows (Stata Corp LLC, College Station, TX, USA).
Missing values were treated through pairwise deletion. A two-
sided p-value of <0.05 was considered statistical significance.

Results

Characteristics of study participants

More than half (57.08%) of the study participants who
reported illness or injury were female. Most were younger
than 60 years (89.73%). The vast majority received junior high
school or above education (74.95%), were married or cohabiting
(85.52%) at the time, self-rated general or good health (86.67%),
migrated across cities or provinces (81.34%), and resided in the
migration destination for more than 1 year (86.80%). Nearly four
in ten migrated to the three major economic development zones
in mainland China: Pearl River Delta, Yangtze River Delta, and
Bohai Rim. Over 75% of study participants enrolled in BMIURR,
and 70.72% enrolled in a health insurance program outside of
their residential location.

Compared with the BMIUE enrollees, the BMIURR
enrollees were older (p < 0.001), had lower education (p <
0.001), earned lower income (p < 0.001), and were more likely
to migrate across counties (p < 0.001) but less likely to have a
local insurance fund (p < 0.001) (Table 1).

Use of health insurance for hospital care

Almost 29% of the study participants who reported illness
or injury were admitted to a hospital over the past year: 31.11%
in those with a (residential) local fund compared with 27.99%
in those without a local fund (p < 0.001). Of the hospitalized
patients, 72.98% were admitted to a hospital at their migration
destination; and 69.96% were subsidized by insurance funds,
covering on average 47% of hospital expenditure. Again, those
with a (residential) local insurance fund were more likely to be
admitted locally (a gap of 19.23 percentage points, p < 0.001)
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TABLE 1 Characteristics of study participants (n = 15,302).
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Variable Coding of value Sample size BMIURR BMIUE P
n % n % n %
Gender 0 = female 8,735 57.08 6,759 58.59 1,951 57.18 <0.001
1 =male 6,567 42.92 4,796 41.51 41.51 46.94
Age (years) 1=15-29 4,060 26.53 2,913 2521 1,140 31.00 <0.001
2 =30-44 5,750 37.58 4,142 35.85 1,598 43.46
3 =45-59 3,921 25.62 3,375 29.21 535 14.55
4 = 60 and above 1,571 10.27 1,125 9.74 404 10.99
Educational attainment 1 = Primary school or below 3,833 25.05 3,567 30.87 261 7.10 <0.001
= Junior high school 5,780 37.77 4,922 42.60 845 22.98
3 = Senior high school and above 5,689 37.18 3,066 26.53 2,571 69.92
Marital status 1 = Single 1,589 10.38 1,020 8.83 565 15.37 <0.001
2 = Married/cohabiting 13,087 85.52 10,016 86.68 3,009 81.83
3 = Divorced/widowed 626 4.09 519 4.49 103 2.80
Monthly per capita household income ranking 1 = Lowest (<percentile 20) 4,300 28.10 3,873 33.52 420 11.42 <0.001
among the survey participants 2 = Lower (percentile 20-39) 3,214 21.00 2,611 22.60 591 16.07
3 = Middle (percentile 40-59) 2,855 18.66 2,113 18.29 734 19.96
4 = Higher (percentile 60-79) 2,548 16.65 1,667 14.43 861 23.42
5 = Highest (>percentile 80) 2,385 15.59 1,291 11.17 1,071 29.13
Type of health insurance 1=BMIURR 11,555 75.51 - - - -
2 = BMIUE 3,677 24.03 - - - -
3 = Free medical care 70 0.46 - - - -
Local insurance 0=No 10,821 70.72 10,021 86.72 748 20.34 <0.001
1="Yes 4,481 29.28 1,534 13.28 2,929 79.66
Self-rated health 1 = Poor 2,137 13.97 1,873 16.21 253 6.88 <0.001
2 = General 4,524 29.56 3,507 30.35 983 26.73
3 = Good 8,641 56.47 6,175 53.44 2,441 66.39
Distance of migration 1 = Inter-county 2,855 18.66 2,322 20.10 521 14.17 <0.001
2 = Inter-city 5,343 34.92 3,892 33.68 1,423 38.70
3 = Inter-province 7,104 46.43 5,341 46.22 1,733 47.13
Years of residing in migration destination 1 = Below 1 2,020 13.20 1,574 13.62 443 12.05 <0.001
2=1-4 5,577 36.45 4,140 35.83 1,407 38.26
3=5-9 3,843 25.11 2,842 24.60 984 26.76
4 =10 and above 3,862 25.24 2,999 25.95 843 2293
Migration destination 1 = Pearl River Delta 1,164 7.61 780 6.75 384 10.44 <0.001
2 = Yangtze River Delta 2,645 17.29 1,831 15.85 803 21.84
3 = Circum-Bohai Sea 2,021 13.21 1,258 10.89 745 20.26
4 = others 9,472 61.90 7,686 66.52 1,745 47.46
Total 15,302 100.00 11,555 100.00 3,677 100.00

BMIURR, Basic Medical Insurance for Urban and Rural Residents; BMIUE, Basic Medical Insurance for Urban Employees.

and be subsidized by insurance funds (a gap of 20.96 percentage
points, p < 0.001) (Table 2). Similar results were found in the
subgroup analyses of participants divided by household income
(in quintiles) (Supplementary Table S2).

Overall, the BMIURR enrollees were less likely to be
admitted to a hospital at their migration destination (70.19 vs.
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81.67%), were less likely to be subsidized by insurance (64.37 vs.
84.07%), and enjoyed lower levels of insurance reimbursement
(42 vs. 59%) than the BMIUE enrollees. Despite a similar level of
hospitalization rate between the BMIURR and BMIUE enrollees,
fund location played a different role. The BMIURR enrollees
with a local fund were more likely to be hospitalized (36.90
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TABLE 2 Use of health insurance for hospital care in study participants.
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Variable Coding of value With local insurance With non-local insurance Total P
n % n % n %

The entire sample (n = 15,302)

Hospitalization 0=No 3,087 68.89 7,792 72.01 10,879  71.10  <0.001
1=Yes 1,394 31.11 3,029 27.99 4,423 28.90

Among those hospitalized (n = 4,423)

Location of admitted hospital 0 = Non-residential location 193 13.85 1,002 33.08 1,195  27.02 <0.001
1 = Residential location 1,201 86.15 2,027 66.92 3,228 7298

Insurance reimbursement 0=No 201 16.90 756 37.86 957 30.04 <0.001
1="Yes 988 83.10 1,241 62.14 2,229 69.96

Among those with insurance reimbursement (n = 2,229)

Location of insurance settlement 0 = Non-residential location 15 1.52 743 59.87 758 3401 <0.001
1 = Residential location 973 98.48 498 40.13 1,471 65.99

The BMIURR enrollees (n = 11,555)

Hospitalization 0=No 968 63.10 7,273 72.58 8,241 71.32 <0.001
1="Yes 566 36.90 2,748 27.42 3,314  28.68

Among those hospitalized (n = 3,314)

Location of admitted hospital 0 = Non-residential location 80 14.13 908 33.04 988 29.81  <0.001
1 = Residential location 486 85.87 1,840 66.96 2,326 70.19

Insurance reimbursement 0=No 84 17.54 732 40.42 816 3563 <0.001
1="Yes 395 82.46 1,079 59.58 1,474  64.37

Among those with insurance reimbursement (n = 1,474)

Location of insurance settlement 0 = Non-residential location 13 3.29 659 61.08 672 4559  <0.001
1 = Residential location 382 96.71 420 38.92 802 54.41

The BMIUE enrollees (n = 3,637)

Hospitalization 0=No 2,107 71.94 479 64.04 2,586 70.33  <0.001
1="Yes 822 28.06 269 35.96 1,091 29.67

Among those hospitalized (n = 1,091)

Location of admitted hospital 0 = Non-residential location 111 13.50 89 33.09 200 18.33  <0.001
1 = Residential location 711 86.50 180 66.91 891 81.67

Insurance reimbursement 0=No 117 16.57 24 13.41 141 1593 0.301
1=Yes 589 83.43 155 86.59 744 84.07

Among those with insurance reimbursement (n = 744)

Location of insurance settlement 0 = Non-residential location 2 0.34 78 50.32 80 10.75  <0.001
1 = Residential location 587 99.66 77 49.68 664 89.25

BMIURR, Basic Medical Insurance for Urban and Rural Residents; BMIUE, Basic Medical Insurance for Urban Employees.

vs. 27.42%, p < 0.001) and subsidized by insurance (82.46 vs.
59.58%, p < 0.001) than those without a local fund. Whereas, the
opposite held true for BMIUE enrollees: a lower hospitalization
rate was found in those with a local fund (28.06 vs. 35.96%, p <
0.001), and no significant differences in insurance subsidies were
found (p = 0.301) between local and non-local funds (Table 2).
Almost all (98.48%) of the insurance-subsidized patients
with a (residential) local fund settled their insurance claims
locally, compared with less than half (40.13%) in those without a
local fund. The median total hospital expenditure reached 8,000
Yuan, with 4,000 Yuan paid out-of-pocket. Compared with the
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hospitalized patients without a local insurance fund, those with
a local fund had lower total hospital expenditure (0.95 times, p
< 0.001) and out-of-pocket payments (0.65 times, p < 0.001),
and enjoyed a higher level of reimbursement ratio (a gap of 14%
points, p < 0.001) (Tables 2, 3). Similar results were found in the
subgroup analyses of participants divided by household income
(in quintiles) (Supplementary Tables S2, S3).

Of those without a local fund, the BMIURR enrollees were
less likely to settle insurance claims locally (38.92 vs. 49.68%),
less likely to be subsidized by insurance (59.58 vs. 86.59%), and
paid more out-of-pocket (4,200 vs. 3,000 Yuan) than the BMIUE
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TABLE 3 Hospital expenses shared between insurance and out-of-pocket payments.

Variable Measurement unit ~ With local insurance With non-local insurance Total P
Median Mean Median Mean Median Mean

(IQR) (SD) (IQR) (SD) (IQR)  (SD)

The sub-sample of participants who were subsidized (n = 2,186)

Total hospital expenditure Yuan 7,600 8,000 8,000 <0.001
(6,400) (8,000) (7,000)

Out-of-pocket payments Yuan 3,000 4,600 4,000 <0.001
(3,500) (5,500) (5,000)

Reimbursement ratio of hospital % 0.55 0.41 0.47 <0.001

expenditure (0.21) (0.23) (0.23)

The sub-sample of participants who were subsidized by BMIURR (n = 1,466)

Total hospital expenditure Yuan 6,800 8,000 8,000 <0.001
(7,900) (7,000) (7,100)

Out-of-pocket payments Yuan 3,000 4,800 4,200 <0.001
(4,500) (5,200) (5,600)

Reimbursement ratio of hospital % 0.50 0.39 0.42 <0.001

expenditure (0.22) (0.22) (0.22)

The sub-sample of participants who were subsidized by BMIUE (n = 711)

Total hospital expenditure Yuan 8,000 10,000 8,000 <0.001
(6,000) (13,000) (6,858)

Out-of-pocket payments Yuan 3,000 4,000 3,000 0.001
(3,400) (6,000) (3,400)

Reimbursement ratio of hospital % 0.59 0.59 0.59 0.980

expenditure (0.19) (0.21) (0.20)

BMIURR, Basic Medical Insurance for Urban and Rural Residents; BMIUE, Basic Medical Insurance for Urban Employees.

enrollees, despite similar total hospital expenditure. Local funds
were associated with lower total hospital expenditure (0.85
times, p < 0.001), lower out-of-pocket payments (0.625 times,
p < 0.001), and higher reimbursement ratio (a gap of 11
percentage points, p < 0.001) in the hospitalized BMIURR
enrollees. Similarly, local funds were associated with lower total
hospital expenditure (0.80 times, p < 0.001) and lower out-of-
pocket payments (0.75 times, p = 0.001) in the hospitalized
BMUE enrollees (Tables 2, 3).

Predictors of hospitalization and use of
health insurance for hospital care

Higher odds of hospitalization were found in those who were
married (AOR = 4.375-6.062, 95% CI = 3.367-7.253, p < 0.001)
and had higher educational attainment (AOR = 1.190-1.376,
95% CI=1.073-1.549, p < 0.01). Whereas, lower odds
of hospitalization were associated with male gender (AOR
= 0.633, 95% CI 0.585-0.684, p < 0.001), older age
(AOR = 0.439-0.641, 95% CI = 0.387-0.754, p < 0.001), better
self-rated health (AOR = 0.500-0.593, 95% CI = 0.444-0.670, p
< 0.001), and longer distance of migration (AOR = 0.701-0.896,
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95% CI =0.630-0.992, p < 0.05). Having a local fund was a
significant predictor of higher odds (AOR = 1.239, 95% CI =
1.118-1.372, p < 0.001) of hospitalization, although the type
of insurance was not a significant predictor after adjustment
for variations in other variables (Table 4). Similar results were
found in the subgroup analyses of study participants divided by
household income (in quintiles), although local funds were not a
significant predictor of hospitalization rate in those with higher
income (Supplementary Table S4a).

Higher odds of insurance subsidies were associated
with older age (AOR = 1.787-2.528, 95% CI = 1.333-3.767,
p < 0.001), and higher educational attainment (AOR = 1.409
for senior higher or above relative to primary, 95%
CI=1.079-1.839, p < 0.05). Whereas, of
insurance subsidies were associated with good self-rated
health (AOR = 0.627 relative to poor health, 95% CI = 0.467-
0.843, p < 0.01), and longer distance of migration (AOR =
0.433-0.688, 95% CI = 0.342-0.862, p < 0.01). Those who had
a local fund (AOR = 2.642, 95% CI = 2.108-3.310, p < 0.001)
and enrolled in BMIUE (AOR = 1.761 relative to BMIURR,
95% CI = 1.348-2.301, p < 0.001) had higher odds of obtaining
insurance subsidies (Table 4). Similar results were found in the

lower odds

subgroup analyses of study participants divided by household
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TABLE 4 Health insurance use for hospital care: results of logit regression models.

Variable Hospitalization Local (residential) Insurance reimbursement Local (residential)
(n=15,302) admission (n = 4,423) (n=3,186) settlement of insurance
claims (n = 2,229)
OR P 95% CI OR P 95% CI OR P 95% CI OR P 95% CI
Type of health insurance (Ref: BMIURR)
BMIUE 0.981 0.743 0.872 1.102 0.845 0.145 0.673 1.060 1.761 <0.001 1.348 2.301 1.834 0.004 1.218 2.760
Free medical care 0.823 0.495 0.471 1.439 0.408 0.084 0.147 1.128 - - - - 0.299 0.251 0.038 2.349
Local fund (Ref: No)
Yes 1.239 <0.001 1.118 1.372 3.089 <0.001 2.515 3.793 2.642 <0.001 2.108 3.310 170.967 <0.001 95.923 304.722
Gender (Ref: Female)
Male 0.633 <0.001 0.585 0.684 0.959 0.611 0.818 1.126 1.034 0.732 0.853 1.255 1.052 0.723 0.794 1.394
Age (Ref: 15-29 years)
30-44 0.488 <0.001 0.440 0.541 0.838 0.078 0.688 1.020 1.155 0.183 0.934 1.429 1.649 0.006 1.152 2.361
45-59 0.439 <0.001 0.387 0.498 0.858 0.226 0.670 1.099 1.787 <0.001 1.333 2.396 1.786 0.011 1.145 2.786
60 and above 0.641 <0.001 0.545 0.754 1.089 0.593 0.797 1.487 2.528 <0.001 1.696 3.767 2.708 <0.001 1.578 4.648
Educational attainment (Ref: Primary school or below)
Junior high 1.190 0.001 1.073 1.320 1.171 0.109 0.966 1.420 1.159 0.232 0.910 1.475 0.937 0.708 0.665 1.319
>Senior high 1.376 <0.001 1.222 1.549 1.429 0.002 1.145 1.784 1.409 0.012 1.079 1.839 1.002 >0.99 0.682 1.471
Marital status (Ref: Single)
Married/cohabiting 6.062 <0.001 5.067 7.253 1.240 0.259 0.853 1.803 1.193 0.430 0.769 1.852 0.538 0.125 0.244 1.188
Divorced/widowed 4.375 <0.001 3.367 5.685 1.163 0.571 0.689 1.962 1.412 0.316 0.719 2.772 0.287 0.017 0.102 0.803
Monthly per capita household income ranking (Ref: Lowest)
Lower 0.926 0.155 0.834 1.029 0.861 0.136 0.706 1.048 1.000 >0.99 0.792 1.262 1.172 0.379 0.823 1.668
Middle 0.913 0.109 0.816 1.021 0.874 0.212 0.708 1.080 1.258 0.076 0.976 1.620 0.759 0.151 0.520 1.106
Higher 0.935 0.268 0.829 1.053 1.008 0.944 0.803 1.266 1.000 >0.99 0.769 1.300 1.120 0.569 0.758 1.654
Highest 0.946 0.410 0.830 1.079 0.950 0.684 0.740 1.218 1.029 0.845 0.775 1.366 0.747 0.205 0.476 1.173
Self-rating of health (Ref: Poor)
General 0.500 <0.001 0.444 0.564 1.350 0.006 1.091 1.671 0.833 0.223 0.620 1.118 1.068 0.724 0.740 1.542
Good 0.593 <0.001 0.525 0.670 1.739 <0.001 1.393 2.171 0.627 0.002 0.467 0.843 1.156 0.473 0.778 1.717
Distance of migration (Ref: Inter-county)
Inter-city 0.896 0.034 0.810 0.992 0.749 0.004 0.618 0.910 0.688 0.001 0.548 0.862 0.285 <0.001 0.215 0.377
Inter-province 0.701 <0.001 0.630 0.779 0.618 <0.001 0.504 0.758 0.433 <0.001 0.342 0.550 0.150 <0.001 0.103 0.218
(Continued)
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Years of residing in migration destination (Ref: <1)

0.978 0.872 0.742 1.287 0.950 0.812 0.622 1.451

2.836

0.382 0.841 1.068 2.303 <0.001 1.870

0.948

1-4

0.097 0.789 1.020 2.604 <0.001 2.066 3.281 1.137 0.401 0.843 1.533 0.948 0.817 0.605 1.485

0.897

5-9

0.777 0.300 0.481 1.253

1.411

0.801 1.046 2.420 <0.001 1.900 3.084 1.025 0.880 0.745

0.195

0.916

10 and above

Migration destination (Ref: Pearl River Delta)

0.037 0.437 0.974 0.919 0.844 0.394 2.140

0.652

0.642 0.657 1.296

0.923

0.062 0.992 1.403

1.180

Yangtze River delta

1.189 0.060 0.993 1.424 1.438 0.052 0.997 2.073 0.500 0.001 0.333 0.750 1.534 0.293 0.691 3.407

Circum-Bohai Sea

Others
R?

0.755 0.768 1.438 0.927 0.685 0.644 1.335 1.937 0.076 0.933 4.022

<0.001 1.228 1.682 1.051

1.437

0.4462

0.1062

0.0723

0.0665

BMIURR, Basic Medical Insurance for Urban and Rural Residents; BMIUE, Basic Medical Insurance for Urban Employees. Bold figures indicate results with statistical significance.
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income (in quintiles), although BMIUE (relative to BMIURR)
was only a significant predictor in those with lower or middle
household income (Supplementary Table S4c).

Higher odds of (residential) local settlement on insurance
claims were associated with older age (AOR = 1.649-2.708,
95% CI = 1.145-4.648, p < 0.05). Whereas, lower odds of local
settlement on insurance claims were found in those who were
divorced or widowed (AOR = 0.287 relative to single, 95% CI =
0.102-0.803, p < 0.05) and migrated across cities (AOR = 0.285
relative to cross-county, 95% CI = 0.215-0.377, p < 0.001) or
across provinces (AOR = 0.150 relative to cross-county, 95% CI
=0.103-0.218, p < 0.001). Those who had a local fund (AOR =
170.967, 95% CI = 95.923-304.722, p < 0.001) and enrolled in
BMIUE (AOR = 1.834 relative to BMIURR, 95% CI = 1.218-
2.760, p < 0.01) had higher odds of settling insurance claims
locally (Table 4). Similar results were found in the subgroup
analyses of study participants divided by household income (in
quintiles), although BMIUE (relative to BMIURR) was only
a significant predictor in those with lower household income
(Supplementary Table S4d).

Similar results were found in the logit modeling on
hospitalization and use of health insurance for hospital care
in the BMIURR enrollees (Supplementary Table S5) and the
BMIUE enrollees (Supplementary Table S6).

Predictors of hospital expenditure

The Heckman two-step models revealed that BMIUE was
associated with a 12.7% increase in total hospital expenditure
(p < 0.05), a 14.7% increase in reimbursement ratio (p <
0.001), and a 17.1% decrease in out-of-pocket payments (p <
0.01) in comparison with BMIURR. Local insurance funds were
associated with an 18.3% decrease in out-of-pocket payments
(p < 0.05), despite insignificant differences in total hospital
expenditure (p = 0.124) and reimbursement ratio (p = 0.121)
in comparison without local insurance funds. Local settlement
of insurance claims was associated with a 12.6% decrease
in total hospital expenditure (p < 0.05), a 6.6% increase in
reimbursement ratio (p < 0.001), and a 26.2% decrease in out-
of-pocket payments (p < 0.001) in comparison without local
settlement of insurance claims (Table 5). The subgroup analyses
by household income (in quintiles) showed that BMIUE was
associated with increased total hospital expenditure in those
with the lower household income, increased reimbursement
ratio, and decreased out-of-pocket payments in those with
the lowest or the highest household income. Local funds
were associated with decreased out-of-pocket payments in
those with the middle household income. Local settlement of
insurance claims was associated with decreased total hospital
expenditure in those with the middle household income,
increased reimbursement ratio, and decreased out-of-pocket
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TABLE 5 The effect of health insurance: results of Heckman two-step model.

Variable Natural logarithm of total
hospital expenditure
Selection model Outcome model
(hospital (n=2,186)
admission,
n =13,065)
Coef P Coef P
Type of health insurance (Ref: BMIURR)
BMIUE 0.020 0.625 0.127 0.011
Free medical care —0.133 0.511 0.504 0.075
Local fund (Ref: no)
Yes 0.439 <0.001 —0.096 0.124

Location of insurance settlement (Ref: Non-residential location)

Residential location 0.126 0.012
Gender (Ref: Female)

Male —0.268 <0.001 0.145 0.007
Age (Ref: 15-29 years)

30-44 —0.386 <0.001 0.018 0.784
45-59 —0.358 <0.001 0.100 0.185
60 and above —0.052 0.392 0.053 0.498
Educational attainment (Ref: Primary school or below)

Junior high 0.139 <0.001 0.166 0.004
>Senior high 0.270 <0.001 0.184 0.007
Marital status (Ref: Single)

Married/ Cohabiting ~ 1.010 <0.001 0.184 0.253
Divorced/ Widowed 0.823 <0.001 —0.084 0.628

Monthly per capita household income ranking (Ref: Lowest)

Lower —0.045 0.262 0.062 0.252
Middle —0.010 0.814 0.066 0.239
Higher —0.019 0.678 0.120 0.040
Highest —0.015 0.760 0.156 0.013
Self-rated health (Ref: Poor)

General —0.341 <0.001 -0.283 <0.001
Good —0.261 <0.001 -0.484 <0.001
Distance of migration (Ref: Inter-county)

Inter-city —0.175 <0.001

Inter-province —0.428 <0.001

Years of residing in migration destination (Ref: <1)

1-4 0.102 0.035

5-9 0.102 0.047

10 and above 0.102 0.055

Migration destination (Ref: Pearl River Delta)

Yangtze River delta 0.002 0.980 0.227 0.016
Circum-Bohai Sea 0.065 0.332 0.195 0.039
Others 0.201 0.001 —0.041 0.652
Mills Coef P

Ai 0.095 0.544

Natural logarithm of

out-of-pocket payments

Selection model Outcome model
(hospital (n=2,186)
admission,
n = 13,065)
Coef p Coef P

0.020
—0.133

0.439

—0.268

—0.386
—0.358
—0.052

0.139
0.270

1.010
0.823

—0.045
—0.010
—0.019
—0.015

—0.341
—0.261

—0.175
—0.428

0.102
0.102
0.102

0.002
0.065
0.201

0.625 -0.171 0.005
0.511 0.064 0.853
<0.001 -0.183 0.017
0.262 <0.001
<0.001 0.065 0.324
<0.001 —0.075 0.346
<0.001 —0.045 0.624
0.392 —0.120 0.211
<0.001 0.195 0.005
<0.001 0.221 0.008
<0.001 0.359 0.068
<0.001 0.010 0.961
0.262 0.041 0.539
0.814 0.031 0.653
0.678 0.127 0.075
0.760 0.131 0.091
<0.001 -0.300 0.001
<0.001 -0.505 <0.001
<0.001
<0.001
0.035
0.047
0.055
0.980 0.520 <0.001
0.332 0.465 <0.001
0.001 0.238 0.032
Coef P
0.161 0.400

10.3389/fpubh.2022.1008720

Reimbursement ratio of hospital

Selection model

expenditure

Outcome model

(insurance (n=2,229)
reimbursement,
n=3,186)
Coef P Coef P
0.320 <0.001 0.147 <0.001
5.954 >0.99 0.290 <0.001
0.574 <0.001 0.047 0.121
0.066 <0.001
0.025 0.670 0.031 0.004
0.090 0.164 0.033 0.017
0.356 <0.001 0.052 0.039
0.549 <0.001 0.066 0.050
0.094 0.202 —0.021 0.136
0.210 0.009 —0.019 0.282
0.116 0.386 -0.062 0.021
0.250 0.220 —0.025 0.503
0.002 0.982 0.002 0.912
0.137 0.073 0.008 0.600
0.011 0.890 —0.002 0.918
0.025 0.773 —0.002 0.919
—0.111 0.204 0.005 0.759
—0.281 0.001 0.006 0.789
—0.219 0.001 —0.009 0.562
—0.484 <0.001 —0.016 0.552
—0.010 0.909
0.078 0.394
0.015 0.880
—0.256 0.037 -0.073 0.007
—0.421 0.001 -0.082 0.010
—0.046 0.676 -0.077 <0.001
P
—0.009 0.937

BMIURR, Basic Medical Insurance for Urban and Rural Residents; BMIUE, Basic Medical Insurance for Urban Employee. Bold figures indicate results with statistical significance.
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payments in those with the lowest, the middle, and the highest
household income (Supplementary Tables S7A-C).

Local funds and local settlement of insurance claims
appeared to make a significant difference for the BMIURR
enrollees (Supplementary Table S8), but not for the BMIUE
enrollees (Supplementary Table S9).

Although both “local fund” and “location of insurance
(p < 0.05) of
out-of-pocket  payments,

settlement” were significant predictors
total
and reimbursement ratio of hospital expenditure when

hospital  expenditure,
they were entered into the models separately, the effect
of “local fund” became insignificant for total hospital
expenditure and reimbursement ratio (p > 0.05) when
both variables were entered into the models simultaneously
(Supplementary Tables SI0A-C).

Discussion
Principal findings

In this study, we found that the use of health insurance
for hospital care is inadequate for internal migrants in
mainland China. Overall, only about two-thirds (69.96%) of the
hospitalized migrants were subsidized by insurance funds. The
existence of multiple funds linked to the Hukou location has
created great geographic and administrative barriers to fully
realizing the benefits of the social health insurance programs.
There exist significant inequalities in health insurance usage for
hospital care in internal migrants in mainland China. Insurance
benefits for hospital care vary by insurance funds, fund location,
and where insurance claims are settled. BMIUE, local funds,
and local settlement of insurance claims are associated with
higher levels of health insurance usage and lower out-of-pocket
payments. Longer distance of migration is a significant predictor
of a lower likelihood of insurance subsidy and local settlement
of insurance claims. The availability of local funds is beneficial
to BMIURR enrollees, but not so much for BMIUE enrollees.

Comparisons and possible explanations

The level of use of health insurance, especially BMIURR,
for hospital care was low in the insured internal migrants
who reported illness or injury over the past year, despite a
high hospitalization rate (28.9%). We found that <70% of
the hospitalized migrants (64.37% of BMIURR enrollees) were
subsidized by insurance funds, compared with an overall of 90%
across all patient populations in the same year in mainland
China (48). Meanwhile, only 59% of total hospital expenditure
in BMIUE enrollees and 42% in BMIURR enrollees were paid
by insurance funds, compared with an overall of 71.8% across
all patient populations with BMIUE and 56.1% across all patient
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populations with BMIURR in the same year in mainland China
(49). These findings provide evidence support to the concern of
the government about the financial and administrative barriers
for internal migrants to enjoy the benefits of social health
insurance (50).

The design of the social health insurance programs presents
a significant barrier for internal migrants to fully enjoy the
insurance benefits. We found that the vast majority (75.51%) of
internal migrants enrolled in BMIURR, and BMIURR (relative
to BMIUE) is a significant predictor of lower odds of insurance
subsidy, lower insurance reimbursement ratio, and higher out-
of-pocket payments, despite lower total hospital expenditure.
These results are consistent with the findings of previous studies
(8, 19, 35-37). Compared with BMIUE, BMIURR usually has a
smaller funding pool, resulting in a lower reimbursement ratio
and lower use for hospital care. Although BMIURR funds cover
a large number of internal migrants, the portability of fund
benefits is low, which could lead to low use of insurance funds
as revealed in our study and others (8, 19, 35-37).

Fund location is another significant determinant of
insurance benefits. Our study showed that most (>70%)
internal migrants had a fund outside of their residential
location, and having a local fund is a significant predictor of
health insurance usage for hospital care. Local fund is associated
with higher odds of insurance subsidy, higher insurance
reimbursement ratio, and lower out-of-pocket payments for
BMIURR enrollees.
findings of previous studies (16, 28, 51, 52). The location of
funds has limited effects on BMIUE enrollees, but it makes a big
difference in easing the financial burden of individual patients
enrolled with BMIURR. It is important to note that there may be
additional indirect costs (such as travel and loss of work income)
associated with the use of non-local funds (53, 54). BMIURR
enrollees without a local fund have to balance the needs of

These results are consistent with the

healthcare and insurance entitlements. Insurance funds often
impose stricter conditions on the use of insurance for hospital
services outside of the fund location. For example, the expenses
have to incur in the designated hospitals (28). Meanwhile,
higher levels of deductibles and co-payment requirements are
set up to discourage the use of insurance funds for hospital
care outside of the fund location (42, 54). Previous studies
have shown that many internal migrants could not get their
hospital expenditure reimbursed because their hospital care was
not covered by their insurance funds; it was too inconvenient
to travel to settle insurance claims; and the reimbursement
procedure was too complex to navigate (31, 55-58). However,
traveling to the fund location for hospital care is not necessarily
a cheaper option. A previous study estimated that travel costs
and income loss account for 27-35% of the total costs of internal
migrants in China who sought hospital care outside of their
residential location (56).

The the
settlement of medical bills to address the above-mentioned

Chinese government initiated on-the-spot
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dilemma (59-61). However, the policy mainly targets relocated
retirees and migrated long-term residents. BMIUE enrollees
usually have higher access to on-the-spot settlement facilities
than BMIURR enrollees, although BMIURR enrollees are those
most in need of such facilities as indicated by the findings
of our study. We found that local settlement on insurance
claims is associated with lower hospital expenditure and
lower out-of-pocket payments of the hospitalized BMIURR
enrollees. These results are consistent with the findings of
previous studies (17). On-the-spot settlement of hospital bills
also reduces the deposit payments required, simplifies the
procedure of insurance claims, and minimizes travel costs
(62). However, the vast majority of internal migrants are
covered by BMIURR and have difficulties accessing the already
limited on-the-spot settlement facilities. By the end of June
2018, a total of 10,015 medical institutions participated in the
cross-provincial on-the-spot insurance settlement program in
China, with an average of only 2,491 claims settled on-the-spot
per day (63). The lack of interconnections among the provincial
information platforms adds an additional layer of obstacles to
the on-the-spot settlement initiative (64).

We found that age, gender, educational attainment, income,
self-rated health, and marital status are significant predictors
of health insurance usage for hospital care. Older age is
associated with a higher likelihood of insurance subsidy
and local settlement of insurance claims, and a higher
reimbursement ratio from insurance funds. Male gender is
associated with higher total hospital expenditure and higher
insurance reimbursement ratio. Higher levels of educational
attainment are associated with a higher likelihood of insurance
subsidy, and higher total hospital expenditure and out-of-
pocket payments. Higher income is associated with higher
total hospital expenditure. Good self-rated health is associated
with a lower likelihood of insurance subsidy, but lower total
hospital expenditure and out-of-pocket payments. Divorce
or widowhood is associated with a lower likelihood of
local settlement of insurance claims, but a higher insurance
reimbursement ratio. These results are consistent with the
findings of previous studies (30, 31) and align well with
Andersen’s model.

Distance of migration is another significant predictor of
health insurance usage for hospital care. We found that a
longer distance of migration is associated with lower odds
of insurance subsidy and lower odds of local settlement
on insurance claims. A previous study found that internal
migrants may forfeit insurance entitlements due to the need
for long-distance travel (65). These provide additional evidence
to support the importance of addressing the geographic
and administrative barriers for internal migrants to enjoy
health insurance benefits (66). Internal migrants, in particular
those who travel long-distance, may face challenges to
navigate through the local health system and policies in their
migration destination.
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Strengths and weaknesses of the study

This study has several strengths. The dataset used in this
study was derived from a nationally representative survey of
internal migrants. This is the first study systematically analyzing
the association between health insurance design and the use of
health insurance for hospital care among internal migrants in
mainland China.

There are several limitations in this study. It was focused on
the use of social health insurance for hospital care only. Data
were collected through self-report, which is subject to recall
bias. The cross-sectional design of this study prevents us from
drawing any causal conclusions. The analyses did not distinguish
between rural-to-urban and urban-to-urban migrants, although
the vast majority of internal migrants flew from rural to urban.
Apart from self-rated health, data measuring illness severity
were not available. Further studies should expand the scope of
outcome indicators and examine fund transaction records.

Conclusion

Health insurance usage for hospital care for internal
migrants in mainland China is inadequate, especially for those
enrolled in BMIURR. The design of the current social insurance
health programs cannot meet the needs of internal migrants.
The existence of multiple funds linked to the Hukou location
has created great geographic and administrative barriers to fully
realizing the benefits of the social health insurance programs.
The governmental initiative to allow the transfer of insurance
funds and settle insurance claims on-the-spot represents a
promising effort. However, the intended outcomes of such
an effort can be jeopardized by the low level of the funding
pool and the need to contain insurance costs. Meanwhile,
there exist significant inequalities in health insurance usage for
hospital care in internal migrants in mainland China across and
within insurance funds. The gap between BMIUE and BMIURR
remains to be a great concern. Increasing policy attention need
to be paid to fund location and costs of claim settlement, in
particular for those enrolled in BMIURR.

To improve health insurance usage for hospital care, internal
migrants need to be empowered. The complicated healthcare
and health insurance systems are very difficult to navigate.
Adding to the complexity are the variations in insurance policies
across regions and across funds. Higher levels of awareness
of insurance fund transferability and on-the-spot settlement
systems for hospital bills need to be ensured.

Although the fundamental solution for an effective and
equitable insurance system rests on expanded funding pools
(at higher levels) and better integration of insurance policies,
governments, employers, and consumers all play an important
role in improving the current system. The BMIURR programs
should be prioritized for fund portability and on-the-spot
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claim settlement initiatives. More health facilities should
be encouraged to participate in the on-the-spot settlement
program through policy incentives supported by interconnected
information platforms.
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Background: Continuity is crucial to the health care of the internal migrant
population and urgently needs improvements in China. Chinese government
is committed to promoting healthcare continuity by improving the people-
centered integrated care (PCIC) model in medical alliances. However, little is
known about the driving mechanisms for continuity.

Methods: We created the questionnaire for this study by processes
of a literature research, telephone interviews, two rounds of Delphi
consultation. Based on the combination of quota sampling and judgment
sampling, we collected 765 valid questionnaires from developed region and
developing region in Zhejiang Province. Structural equation models were
used to examined whether the attributes of PCIC (namely coordination,
comprehensiveness, and accessibility of health care) associated with
continuity, and explored the moderated mediating role of respect.

Results: The result of SEM indicated that coordination had direct effect on
continuity, and also had mediating effect on continuity via comprehensiveness
and accessibility. The hierarchical linear regression analysis showed that the
interactive items of coordination and respect had a positive effect on the
comprehensiveness (B = 0.132), indicating that respect has positive moderating
effect on the relationship between coordination and comprehensiveness. The
simple slope test indicated that in the developed region, coordination had
a significant effect on comprehensiveness for both high respect group(p =
0.678) and low respect group (B = 0.508). The moderated mediation index was
statistically significant in developed areas(p = 0.091), indicating that respect
had moderated mediating effect on the relationship between coordination
and continuity via comprehensiveness of healthcare in the developed
region; however, the moderated mediation effect was not significant in the
developing region.

Conclusion:  Such regional differences of the continuity promoting
mechanism deserve the attention of policy-makers. Governments and health
authorities should encourage continuity of healthcare for migrants through
improving the elements of PCIC—coordination, comprehensiveness and
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accessibility of healthcare, shaping medical professionalism of indiscriminate
respect, and empowering migrants to have more autonomy over selection of
services and decisions about their health.

continuity, people-centered integrated care, medical alliance, China, internal migrant

1. Introduction

Internal migration is defined as human movement within
a geopolitical unity. It is a common phenomenon in Europe,
the US, and China (1). Evidence shown that internal migration
could contribute to poverty reduction, achievements of the
Millennium Development Goals (MDGs) and economic growth
in developing countries (2). China, the largest developing
country, seems to have the most extensive internal migration
today (3). As a result of China’s reform and opening-up, millions
of Chinese farmers have migrated from their home villages and
towns to cities that formed one of the largest internal migrations
in recent Chinese history (4, 5). According to Chinas seventh
national census, by the end of 2020, internal migrants amounted
to 375.82 million, roughly 26.58% of the total population in
China, which is considerably larger than most other social
groups (6). Internal migration is considered a critical driving
force in many sectors including agriculture, manufacturing,
construction and services, thus the health of the migrants
underpins the productivity of these sectors.

Evidence from internal migration in China revealed that
these migrants risk multiple health problem, and continuity
of healthcare may provide a crucial solution of the issue.
Facing a different set of stressors from non-migrants, such
as high-frequency relocation, high risks, low social economic
status, and information isolation, the migrants are vulnerable
to a wide range of health risks, including communicable and
sexually transmitted diseases, occupational injuries and diseases,
regeneration health problem and high maternal mortality
(7, 8). There is a huge challenge to improve the migrants’
health condition, fortunately, previous studies proposed that
continuity of healthcare could optimize the health outcomes
of migrants. Continuity of healthcare refers to the degree to
which a series of discrete healthcare events are experienced
as coherent and connected and consistent with the patients
healthcare needs and personal context (9). Continuity may
overcome the challenges posed by migration, such as poor
communication, information isolation, fragmented treatment
and public healthcare (10). There are three aspects of continuity
that includes relationship, management, and information. any
aspect of continuity, regardless of the situation, can enhance the
standard of care (9).

However, the continuity of healthcare for internal migrants
calls for significant improvements in China, Firstly, the
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management continuity of internal migrants, such as the
continuous public healthcare and medical service management,
is relatively poor. For instance, in the past 20 years, the
average full-dose coverage for tuberculosis, diphtheria, pertussis,
tetanus, poliomyelitis, measles, and hepatitis B in the immigrant
children was estimated to be < 60% in the Pearl River
Delta region of Guangdong Province, much lower than their
non-migrants counterparts (11). Secondly, the relationship
continuity with healthcare provider for internal migrants is
unsatisfactory. Zeng et al. proposed that migrants considered
healthcare professionals from primary care institutions in
their hometown to be more knowledgeable about their
health situation, which corroborated that the patient-doctor
relationship continuity should be improved in migrants’
destinations (12). Zheng et al. also suggested that to improve
the relationship of family physicians and internal migrants
is an tough issue to face (13). Thirdly, the informational
continuity of internal migrants is insufficient. Multiple internal
migration management departments collect migrants’ health
information according to their specific management needs,
without centralized platform to consolidate the information,
resulting in the lack of continuous and consistent information
needed in medical services and public healthcare (14).

In order to improve the continuity of healthcare, the Chinese
government has been committed to establishing medical
alliances for providing people-centered integrated care (PCIC).
Evidence shown that the poor healthcare continuity for the
migrants, on the one hand, caused by common characteristics of
migration such as relocation, isolation and marginalization (15);
and on the other hand, the fragmentation of healthcare (16).
Deborah Schra (17), Anthony Shih (18) and other scholars all
believed that the root cause of the overall poor performance of
the healthcare system is fragmentation. To deal with the issue, a
PCIC model in medical alliances has been developed in China.
PCIC, which was promoted by WHO and jointly advocated by
many health systems worldwide, refers to an innovative mode
of integrated healthcare around the health needs of population
(19). According to the PCIC frame proposed by WHO, the two
core approaches of PCIC are the integration and the people-
centeredness (20). First of all, an organizational integration
of different providers with measures of multidisciplinary
coordination, multiple resources accessibility, comprehensive
services providing, ect., may provide the bedrock of integrate
for PCIC (21). Meanwhile, people-centeredness with a focus
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on responsiveness, that consciously adopts the individuals’ as
participants in, and beneficiaries of, trusted health systems, is
another key approach of PCIC (20, 22). Respect is regarded as
an important dimension of responsiveness which may play a key
role for vulnerable groups welfare (23). In China, the medical
alliance had been the main platform of PCIC, making effort
to improve coordination, comprehensiveness, accessibility and
respect, it may have some effect on continuity of healthcare
for migrants.

Nowadays, China has taken steps in practicing PCIC in
medical alliance. In the years of 2013, the Chinese Health Work
Conference formally proposed to explore the establishment of
medical alliances, from then on, medical alliances began to
blossom across China (23). By 2021, more than 15,000 medical
alliances had been established in 205 cities or counties (24).
Above of all, these medical alliances were formed by tertiary
hospitals, secondary hospitals, and primary institutions, with the
horizontal or vertical integration measures of multidisciplinary
collaboration, two-way referral, remote medical consultation
(25), ect., Luohu, Anhui, Beijing and Zhejiang are typical
mature medical alliances (24). Besides, a range of comprehensive
services have been provided by multiple providers, with
a combination of diagnosis, treatment, nursing, precausion,
propaganda, and other services to provide diverse physical,
psychological and social support. For instance, the chronic
disease joint clinic in medical alliances of Hangzhou City
provide a strong example of such integration (26). Meanwhile,
individuals have had access to optimized devices, tests and
examinations previously scarce at the primary institutions,
through inter-institution sharing of resources and information;
as well as access to better services by the down-allocation of
skilled health personnel from hospitals to primary institutions
(27, 28). In addition, respect have also been a part of the PCIC
practicing in medical alliances, which establish face-to-face
communication channels or online communication platforms
to enhance provider-demander interaction and foster shared
decision-making (10).

It seems that continuity of healthcare for migrants has
been improved with the practice of PCIC in medical alliances,
however, the mechanism behind it is unclear. For instance,
in 2017, the Ganzhou Fifth People’s Hospital Medical Alliance
carried out promotion and education on standardized diagnosis
and treatment of tuberculosis, resulting in 30% increase in
the early detection rate of tuberculosis (29). Similarly, full-
dose coverage of vaccination among children of migrant
workers increased from 54.28 to 95.21% as a result of health
education and follow-up services provided by community
healthcare institutions in Beijing (30). The experience of
Baoshan Community in Shanghai has proven that the diabetes
care home model can effectively enhance health awareness,
treatment follow-through and quality of life of diabetic patients
among migrants (31). Previous studies proposed that the PCIC
may improve continuity of healthcare for migrants (32, 33). We

Frontiersin Public Health

141

10.3389/fpubh.2022.1030323

assume that, when accepting healthcare in medical alliances,
migrants would have access to consistent medical services,
well-connected information, long-term healthcare programs,
trusting doctor-patient relationships, however, this assumption
requires further verification. Getting insights into the factors
contribute to the continuity of healthcare for migrants in
the medical alliances context, may ultimately enhance the
health status of migrants, and consequently improve social
productivity. In this study, we measured the continuity of
healthcare among migrants in Zhejiang, China, and analyzed
the mechanism driving the continuity of healthcare, by PCIC
in medical alliances., Our specific research questions were
as follows: (1) What is the influential mechanism of the
integration approach-coordination, comprehensiveness and
accessibility on continuity? And, (2) what is the influential
mechanism of the people-centredness approach-respect on
the continuity?

2. Theoretical basis

2.1. Coordination of healthcare and
continuity of healthcare

Coordination of healthcare means a proactive approach to
bringing together care professionals and providers, to meet the
needs of service users, to ensure that they receive integrated,
person-focused care across various settings (10, 34). Recent
studies suggest that coordination may influence continuity. For
instance, Kuang proposed that coordination ensures that the
general practice system to be an open and cooperative system,
which establishes organic connection with the secondary and
tertiary medical systems and other social service systems, so
that patients can smoothly receive continuous diagnosis and
treatments provided by different providers to reduce fragmented
care and improve continuity (35). Wang proposed that the
management of care components in accordance with the
patient’s demands throughout time and the development of
dependable communication channels to support continuity are
related to the coordination by the care team (36). Given that
numerous empirical research have shown a connection between
coordination of healthcare and continuity of healthcare, we
propose the following hypothesis.

Hypothesis 1. Coordination of healthcare is positively related
to continuity of healthcare.

2.2. The mediating roles of
comprehensiveness of healthcare
between coordination and continuity

Comprehensiveness of healthcare is refer to the degree
to which the healthcare providers understand and address
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the vast majority of their physical and common mental
healthcare needs, including medical treatment, prevention and
health propaganda of acute, chronic, and comorbid conditions
(37). Previous studies shown that improved coordination is
linked to comprehensiveness, presumably through information
sharing, provider communication, and provider cooperation to
develop a comprehensive healthcare plan (38). For instance,
coordination might be necessary for who have multiple diseases
because they usually have complex healthcare needs and
require services from different providers (39). Evidence proved
that coordination could help patients with multiple chronic
diseases in accessing thorough and prompt healthcare services
(40). Additionally, collaboration among healthcare professionals
that could coordinate the comprehensive healthcare needs of
individuals and avoid undertreatment of illnesses while solving
competing of different providers (41).

In addition, comprehensiveness is positively related to
continuity. Comprehensiveness strives to enhance health
outcomes while effectively utilizing healthcare resources by
enhancing the quality and continuity of healthcare (42). For
instance, a family physician’s role as a “gatekeeper” provides
an choice for comprehensive care, so that individuals have to
visit their doctors several times a year for multiple healthcare
needs, which offer opportunities over time for increasing
interpersonal continuity through communication (43). Kuang
also proposed that general practitioners can implement
comprehensiveness of healthcare integrating therapeutic and
preventive services so that provide the basis for continuity in
health management (44).

Integrating these findings, coordination of healthcare
could positively influence continuity of healthcare through
comprehensiveness of healthcare. In addition, the following
hypotheses are proposed by this study:

Hypothesis 2. Coordination of healthcare has positive effects
on comprehensiveness of healthcare.

Hypothesis 3. Comprehensiveness of healthcare has positive
effects on continuity of healthcare.

2.3. The mediating roles of accessibility
of healthcare between coordination and
continuity

Access is the chance to recognize healthcare requirements,
seek out healthcare services, locate, receive, or utilize healthcare
services, as well as to actually have those needs met (45).
Prior research has suggested that coordination of healthcare,
which calls for collaboration from management, professionals,
and society, can have positive effects on accessibility (46). For
instance, Chandni proposed that interprofessional collaboration
have a positive impact on individuals’ accessibility of healthcare
through culturally appropriate information so that led to better
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understanding and increased utilization of healthcare services
(47). Yao et al. found that coordination of healthcare institutions,
which encourage hospitals to support primary institutions with
healthcare resources and collaborative health program may
enable residents to gain high-quality healthcare equipment in
grass-root from the higher level hospital and get the consultation
of senior specialists (48).

In addition, evidence also proved that accessibility are
prerequisite for continuity. Kuang et al. proposed that
accessibility guarantees first contact which promote long-term
stable doctor-patient relationship and the resulting mutual trust
and cooperation (49). Li also proposed that interprofessional
collaboration and two-way referral enable patients gain access
to the green channel provided by hospital, so that reduce the
segments of waiting time, and promote coherent information
and health services (50). Gulnaz et al. proposed that poor
continuity is usually associated with missing the opportunities
for health promotion and disease prevention (51).
there
accessibility can promote comprehensiveness as well. According

Meanwhile, are also researches proved that
to Brennan et al., in the care of heart disease, well-coordinated
team may improve patients access to multidisciplinary
specialists, ehabilitation equipment, nutrition guidance courses,
doctor-patient interaction platform, which may further
promote the comprehensiveness of treatment and health
interventions, including diagnosis, treatment, rehabilitation,
and prevention (52).

Integrating these findings, coordination may have a positive
effect on continuity through accessibility, and such positive
effect may also occur through distal mediating effects of
accessibility and comprehensiveness. As a result, the following
hypotheses are proposed by this study:

Hypothesis 4. Coordination of healthcare has positive effects
on accessibility of healthcare.

Hypothesis 5. Accessibility of healthcare has positive effects
on continuity of healthcare.

Hypothesis 6. Accessibility of healthcare has positive effects

on comprehensiveness of healthcare.

2.4. The moderating role of respect

Respect is essential to all human interactions and in
the healthcare setting, it permits a certain degree of patient
dependency without raising concerns about mistreatment or
abuse. Respect for autonomy, as well as for one’s own dignity,
integrity, and vulnerability, are a few of the characteristics
of respect that patients have endorsed (53). Evidence proved
that respect can influence whether a patient heeds advice
or postpones necessary treatment since it fosters favorable
perceptions in the doctor-patient relationship. According to
Blanchard et al, individuals who reported being treated
disrespectfully were less likely to follow medical advice,
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FIGURE 1
Research model diagram of medical alliances healthcare
services quality.

undergo a routine physical examination, or receive the proper
secondary preventive care for diabetes, heart disease, and
hypertension (33). Koskenniemi have found that a strong
positive correlation between perceived respect and satisfaction
of comprehensiveness of care. According to Tickle et al,
continuity—including the number of antenatal visits and
post-natal contacts—was directly connected with the level of
respect that women reported (54). We suggest that respect
can boost the positive relationships between coordination
and comprehensiveness, and further enhance the positive
relationship between coordination and comprehensiveness.

In this of
coordination, comprehensiveness, accessibility of healthcare on

research, we first examined the effects

continuity of healthcare, including direct and indirect effects.
Then, we also examined the moderating effects of respect
the links
and continuity. The

in between coordination, comprehensiveness
hypothesized model is illustrated

in Figure 1.

3. Materials and methods

3.1. Participants and data collection

The data used in this study were collected from Zhejiang
Province, China, for two reasons: first, Zhejiang has a large
number of migrants, totaling 25.5 million (55); second, Zhejiang,
located in East China, has the largest number of medical
alliances, accounting for 40% of the national total, which makes
it a suitable location for this study. With a per capita GDP
of 113,000 yuan in 2021, Zhejiang Province has an advanced
economic status. The government has strived to explore
measures to improve the migrants’ health and promote health
equity by providing adequate rights and health resources to the
migrants, including basic medical insurance and work-related
insurance, maternal and child healthcare projects, infectious
disease precaution services, and health education. Participation
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in this study was voluntarily and the criteria of including
participants in the analysis were as follows: (1) provided
informed consent; (2) lived in Zhejiang Province and away
from household registered location for more than 6 months;
(3) had some experience or understanding of health services
provided in the medical alliances; and (4) over 15 years old. The
exclusion criteria of participant were as follows: (1) household
registered location was within the same municipal jurisdiction as
migrant’s current home address; (2) separation from household
registered location was no more than 6 months; (3) students
and temporary residents in hotels, hospitals, airports, and
railroad stations.

Sampling areas were chosen using an approach that
combines quota sampling with judgment sampling based on
level of economic development. Counties in Zhejiang Province
were stratified into developed and developing regions through
systematic clustering analysis, taking into consideration regional
economic indicators (such as gross domestic product, total retail
sales of consumer products, etc.), public finance indicators (such
as total fiscal revenue, general public budget revenue, etc.) and
medical and health services indicators (such as the number of
medical institutions, the number of hospital beds, the number of
health technicians, etc.), as well as indicators of resident income
level that affect the utilization of medical and health services
(such as household deposit balance at the end of the year, average
disposable income of urban residents, average net income of
rural residents, etc.).

Based on the above analysis, the developed region include
Hangzhou and Ningbo and the developing region include
the remaining counties in Zhejiang Province. We selected
the questionnaire respondents using a proportionate quota
method based on the proportion of the number of migrants
in each region to the total migrants of Zhejiang Province.
In this study, Hangzhou was selected as the representative
county of the developed region, while Huzhou, Jiaxing and
Lishui were selected to represent the developing region.
Convenience sampling was then used to select 11 communities
in Hangzhou, and 16 communities in the three representative
counties in the developing region. Then, 30 representative
samples were selected from migrants in each community based
on geography, age, gender, and education. Accordingly, 810
questionnaires were distributed to migrants between July 1 and
November 30, 2021, of which 765 qualifying questionnaires
were retrieved, including 301 from developed areas and 464
from developing areas. Face-to-face interviews were conducted
to gather the data after individuals were briefed on the goals
of the study, provided their consent and received all relevant
explanations. The criteria for excluding questionnaires from
the study include: (1) inadequate answers; (2) identical answers
to more than half of the questions that were answered;
and (3) similar answers to obviously contradictory questions.
A questionnaire would be excluded if it met any one of
these criteria.
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3.2. Measurement

the
questionnaire for this study: (1) through a literature research,

The following processes were used to create
items evaluating indications of coordination, accessibility,
continuity, comprehensiveness, and respect were selected; (2)
telephone interviews were conducted with 107 residents, the
interview records were coded and word frequency analysis
was performed in NVIVO (version 11) according to the
grounded theory; (3) two rounds of Delphi consultation were
also conducted with 22 scholars, medical personnel or health
administrators to inform the calculation of the average scores
of importance and availability of each dimension and the
screening and optimization of indicators; (4) A pre-survey
was used to further modify and validate the questionnaire.
The reliability of the questionnaire was assessed using internal
consistency (Cronbach’s alpha) and composite reliability
(CR). And the measurements validity was assessed using
convergent validity and the heteroplasm-elemental ratio.
The questionnaire included the following sections: general
information, coordination scale, comprehensiveness scale,
accessibility scale, respect scale and continuity scale.

3.2.1. General information

The general information section collected details about
respondents’ gender, age, marital status, level of education,
occupation, income, and place of residence.

3.2.2. Coordination

The coordination scale aimed to evaluate vertical and
horizontal collaboration and resource sharing among different
healthcare providers. The initial indicators were extracted from
literature, including the Assessment of Interprofessional Team
Collaboration Scale (AITCS) developed by Carole Orchard (56),
the findings of Giannoula Tsakitzidis (57) and the Primary Care
Assessment Tool (PCAT) (58, 59). To optimize the indicators,
we also extracted indicators through thematic analysis, with a
total word frequency of 322. The indicators were vested through
the two rounds of Delphi consultation, with an average score
for importance over 4 and an average score for availability
above 3.5. The indicators had two components: the vertical
coordination and the horizontal coordination (3 items), a seven-
point Likert scale was used to measure each item, with higher
scores indicating more coordination. The scale ranged from 7
(total agreement) to 1 (total disagreement). The coordination
scale’s Cronbach’s a coefficient was 0.788, its CR value was 0.829,
and its AVE value was 0.620. When compared to other scales,
the heteroplasm-elemental ratio was <0.90, demonstrating the
scale’s high reliability and validity (Tables 1, 2).
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3.2.3. Comprehensiveness

The comprehensiveness scale aimed to evaluate whether
migrants think that healthcare professionals can provide
them with integrated services, mainly including physiological,
The
were extracted from literature, including the Chiba Inter-
Professional Cooperation Competency Scale (CICS29) (60),
Inter-Professional Educational Collaboration Framework (IPEC)
(61), the Assessment of Interprofessional Team Collaboration
Scale (AITCS) (56) and the Primary Care Assessment Tool
(PCAT) (58, 59). To optimize the indicators, we also extracted
indicators through thematic analysis, with a total word

psychological and social aspects. initial indicators

frequency of 222. The indicators were vested through the
two rounds of Delphi consultation, with an average score
for importance over 4 and an average score for availability
above 3.5. The indicators had three components: physiological,
psychological and social perspectives (3 items), a seven-point
Likert scale was used to measure each item, with higher
scores indicating more comprehensiveness. The scale ranged
from 7 (total agreement) to 1 (total disagreement). The
comprehensiveness scale’s Cronbach’s o coefficient was 0.843,
its CR value was 0.856, and its AVE value was 0.673. When
compared to other scales, the heteroplasm-elemental ratio
was <0.90, demonstrating the scale’s high reliability and
validity (Tables 1, 2).

3.2.4. Accessibility

The accessibility scale aimed to evaluate migrants’ access
to medical and health services, including the accessibility of
services and resources and culture acceptance. The initial
indicators were extracted from literature, including the Chiba
Inter-Professional Cooperation Competency Scale (CICS29) (60),
Inter-Professional Educational Collaboration Framework (IPEC)
(61), the Assessment of Interprofessional Team Collaboration
Scale (AITCS)(56) developed by scholars from Japan, Canada
and the United States and the Primary Care Assessment
Tool (PCAT) (58, 62). To optimize the indicators, we also
extracted indicators through thematic analysis, with a total
word frequency of 261. The indicators were vested through
the two rounds of Delphi consultation, with an average score
for importance over 4 and an average score for availability
above 3.5. The indicators had three components: service
accessibility, resource accessibility and cultural acceptance (4
items), a seven-point Likert scale was used to measure each
item, with higher scores indicating higher accessibility. The
scale ranged from 7 (total agreement) to 1 (total disagreement).
The accessibility scale’s Cronbach’s a coefficient was 0.783, its
CR value was 0.789, and its AVE value was 0.485. When
compared to other scales, the heteroplasm-elemental ratio was
<0.90, demonstrating the scale’s high reliability and validity
(Tables 1, 2).
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TABLE 1 Measurement items and results of reliability and validity analysis of the questionnaire (N = 765).

latent variable Measurement items Load* Cronbach'se CR AVE
Coordination Al Different medical staff provide coordinate health services for me (the 0.757 0.788 0.829 | 0.62
two-way referral, telemedicine, ect.)
A2 Hospitals and primary healthcare institutions work together to provide 0.867
healthcare services.
A3 Medical institutions, public health institutions, volunteer groups and 0.731
communities work together to provide health services
Accessibility B1 I have access to the healthcare devices and medical equipment I need. 0.69 0.783 0.789 | 0.485
B2 I can get the medicine I need 0.709
B3 I have access to the services that are friendly to my culture and values 0.622
B4 I have access to the health services I need. 0.752
Comprehensiveness C1 My mental health and emotional feelings are concerned by healthcare. 0.907 0.843 0.856 | 0.673
Medical staff monitor your mental state when providing you with medical
and health services.
C2 My life needs and social function are concerned by healthcare. 0.921
Medical staff pay attention to your life confusion when providing you with
medical and health services.
C3 My diverse physiological needs are concerned by healthcare. 0.589
Continuity D1 Medical staff have a comprehensive understanding of me (health status 0.747 0.719 0.735 | 0.481
history, life history, etc.).
D2 Different providers provided consistent care at different stages 0.697
(follow-up, long-term treatment, etc.)
D3 My health information is coherent and can be transmitted and shared 0.632
among different institutions, departments, and medical staff.
Respect E1 My life and personal dignity is respected. 0.769 0.83 0.834 | 0.503
E2 My rights to choose medical institutions, medical staff and treatment 0.756
options is respected.
E3 My rights of health privacy is respected and protected. 0.716
E4 The medical staff listened patiently to my medical and health service 0.608
needs and feelings.
E5 The medical staff explained to me clearly. 0.686

“All load values are significant at the 0.001 level; CR, composite reliability; AVE, average variance extraction.

3.2.5. Continuity

The continuity scale aimed to evaluate the degree of service
coherence received and experienced by migrants, including the
continuity of interpersonal interaction, services and resources.
The initial indicators were extracted from literature, including
the findings of Reeves S (63), and the importance of “building a
unified information platform” mentioned by several documents
of the National Health Commission of China (64, 65). To
optimize the indicators, we also extracted indicators through
thematic analysis, with a total word frequency of 129. The
indicators were vested through the two rounds of Delphi
consultation, with an average score for importance over 4 and
an average score for availability above 3.5. The indicators had
three components: interpersonal continuity, service continuity
and resource continuity (3 items), a seven-point Likert scale was
used to measure each item, with higher scores indicating better
continuity. The scale ranged from 7 (total agreement) to 1 (total
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disagreement). The continuity scale’s Cronbach’s a coefficient
was 0.719, its CR value was 0.735, and its AVE value was 0.481.
When compared to other scales, the heteroplasm-elemental ratio
was <0.90, demonstrating the scale’s high reliability and validity
(Tables 1, 2).

3.2.6. Respect

The respect scale aimed to evaluate migrants’ perception
of respect and privacy protection, etc. in the process of
the treatment. The initial indicators were extracted from
literature, including three components proposed for measuring
human respect in the reactivity scale: autonomy, dignity and
confidentiality in The World Health Report, 2000 (66, 67)
and communication as an additional aspect of respect from:
Multi-country Survey Study on Health and Health System’s
Responsiveness in 60 different countries in 2000-2001 (MCSS)
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TABLE 2 Heterotrait—Monotrait (HTMT) of the questionnaire (N = 765)

Latent variable Coordination

10.3389/fpubh.2022.1030323

Accessibility

Comprehensiveness  Continuity Respect

Coordination -

Accessibility 0.624 -

Comprehensiveness 0.699 0.619 -

Continuity 0.769 0.676 0.701 -

Respect 0.368 0.610 0.437 0.482 -

(68, 69) developed by WHO. To optimize the indicators, we
also extracted indicators through thematic analysis, with a total
word frequency of 82. The indicators were vested through
the two rounds of Delphi consultation, with an average score
for importance over 4 and an average score for availability
above 3.5. The indicators had four components: autonomy,
dignity, confidentiality and communication (5 items), a seven-
point Likert scale was used to measure each item, with higher
scores indicating more respect. The scale ranged from 7
(total agreement) to 1 (total disagreement). The respect scale’s
Cronbach’s o coefficient was 0.830, its CR value was 0.834,
and its AVE value was 0.503. When compared to other scales,
the heteroplasm-elemental ratio was <0.90, demonstrating the
scale’s high reliability and validity (Tables 1, 2).

3.3. Quality control

We conducted a pilot study before collecting the data used in
the final analysis. After gathering and analyzing the issues found
in the pilot study, we made revisions to the questionnaire and
defined a clear study strategy. Investigators were selected from
post-graduates with appropriate personal survey experience.
Additionally, investigator training was provided before the
survey was conducted to make sure that the investigators
understood the project, the questionnaire, and the important
details of the inquiry as well as adhered to consistent norms and
practices, such as: (1) the principle of consistency required that
the consistency of investigators’ survey techniques should reach
more than 95%; (2) the principle of conformity required that
no <5% of the respondents be randomly selected for repeated
investigation, and the coincidence rate of repeated investigation
should reach 97%; (3) after the survey, the accuracy of the
data was checked in time, and the incorrect and missing items
in the questionnaire should be supplemented by a telephone

return visit.
3.4. Ethical considerations

Before data collection, participants were informed of the
study’s objectives and its methods. Participants were made
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aware that taking part was completely voluntary and that their
information would be coded to protect their privacy and only be
utilized for research purposes. The study was approved by the
Ethics Committee of Hangzhou Normal University (approval
number: 20190022). The study was carried out in conformity
with the ethical guidelines outlined in the 1964 Declaration of
Helsinki and its later amendments, and each participant gave
their informed consent.

3.5. Statistical analysis

3.5.1. Preliminary analyses

Data in this study was analyzed using Amos version 20.0,
SPSS version 23.0 and the macro PROCESS procedure for SPSS
version 4.1. We used the following criteria to assess normalcy,
outliers, and multicollinearity: Kurtosis (ku) and coefficients of
skewness (sk) were used to measure normalcy; the existence of
outliers was identified by Mahalanobis Distance; the variance
inflation factor (VIF) and tolerance rate were used to test
for multicollinearity. We also used Spearman’s correlation for
bivariate associations (reported as values of r) and descriptive
statistics for the primary study variables (given as means
standard deviations).

3.5.2. Mediation and moderation analyses

The mediating impact between the perceived coordination
and perceived continuity of healthcare services was examined
using structural equation modeling (SEM) through accessibility
or comprehensiveness. The reliability of the questionnaire
was assessed using composite reliability (CR) and internal
consistency (Cronbach’s coefficient). Convergent validity
(Average Variance Extracted, AVE) and discriminant validity
(Heterotrait—Monotrait, HTMT) were used to assess the
measurement’s validity. To estimate and verify the acting
path from coordination, accessibility, comprehensiveness, to
continuity, we conducted the maximum-likelihood method in
the SEM. To test the mediating effect, we used 5,000 repeats of
the percentile bootstrap approach at a 95% confidence level (CI).
The difference in effect was regarded as statistically significant if

it did not include 0. To test the moderating effect of respect on
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TABLE 3 Comparison of migrants’ mean scores on the continuity questionnaire based on different demographic variables (N = 765).

.2022.1030323

Characteristic Categorization Total score
Gender Male (338) 5.41+1.04
Female (427) 514+ 1.11
t(p) 3.38 (<0.01)
Age (years) <45 (587) 523+ 1.12
45-60 (121) 5.32+0.95
>60 (57) 548 +£1.04
F(p) 1.53 (0.21)
Marital status Unmarried (329) 528 +1.14
Married (424) 524 +1.04
Divorced (8) 5.88 +0.95
Other (4) 526 £ 1.49
F(p) 0.93 (0.42)
Educational background | Uneducated (21) 551 £0.93
Primary school (53) 5.29 +1.05
Middle school (123) 5.30 & 1.05
High school (172) 5.30 + 1.09
Junior college (165) 532+ 1.10
College and above (231) 515+ 1.12
F(p) 0.94 (0.46)
Occupation Leader (79) 5.07 £0.98
Professionals (133) 5.45 4+ 1.01
Office clerk (34) 534+ 0.95
Business Service staff (113) 5.03 + 1.06
Agriculture, forestry, animal husbandry, and fishery personnel (10) | 4.94 & 1.00
Others (396) 531+ 1.14
F(p) 2.76 (0.02)
Income Low (316) 538+ 1.12
Middle (97) 528 £1.13
High (352) 5.16 £ 1.04
F(p) 3.38 (0.04)
Region Developed area (301) 514+ 1.13
Developing (464) 535+ 1.05
t(p) —2.61(<0.01)
the relationship between coordination and comprehensiveness, 4. Results

we used the hierarchical linear regression analysis with SPSS.
Finally, in order to further investigate the influence respect
has on the link between coordination and continuity through
comprehensiveness, a straightforward slope test was conducted.
The conditional indirect influence of coordination on continuity
through comprehensive was examined when the respect score
was at the sample mean, plus 1 SD and minus 1 SD.
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4.1. Demographic characteristics

The descriptive analysis is shown in Table 3.

samples, 338 (44.2%) were male and 427 (55.8%)

Of the 765
were female.

The participants were mainly in the age group of <45 years
old (76.7%), followed by those in the 45-60 age group (15.8%),
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TABLE 4 Mean, standard deviation, and correlation coefficient of each
variable (N = 765).

Variable 1 2 3 4 5

1. Coordination

2. Accessibility 0.503**

3. Comprehensiveness 0.577** | 0.497**

4. Continuity 0.599* | 0.512™* | 0.547**

5. Respect 0.311** | 0.498™ | 0.377** | 0.380™*

Mean value 5.278 5.554 4.983 5.265 6.084
Standard deviation 1.0710 = 0.9025 | 1.2587 1.0882 | 0.7945

*p < 0.01, two-tailed test.

and those above 60 years old (7.5%). In terms of marital status,
424 participants (55.4%) were married. As far as education is
concerned, 231 (30.2%) had a university degree, i.e., a bachelor’s
degree or above, and from income perspective, 316 (41.3%) were
low-income. In terms of occupation, 133 participants (17.4%)
were professionals, 113 participants (14.8%) were business
service staff, and 396 (51.8%) were others. Lastly, 301 (39.3%)
lived in the developed region while 464 (60.7%) lived in the
developing region.

Migrants’ perceptions of continuity of healthcare were
assessed by scale scores. Participants’ continuity scores varied
significantly across gender (t = 3.38, p < 0.01), occupation (F
= 2.76, p = 0.02), income (F = 3.38, p = 0.04) and region
(t = —2.61, p < 0.01). Male migrants (M = 5.41, SD = 1.04)
scored higher than female migrants (M = 5.14, SD = 1.11).
Low-income migrants (M = 5.38, SD = 1.12) scored higher than
high-income migrants (M = 5.16, SD = 1.04). The professional
personnel in the migrants had the highest score (M = 5.45,
SD = 1.01), and the agricultural, forestry, animal husbandry,
and fishery workers had the lowest score (M = 4.94, SD =
1.00). Migrants in less developed regions (M = 5.35, SD = 1.05)
scored higher than those in developed regions (M = 5.14, SD
= 1.13). Health service continuity scores based on participant
demographics is presented in Table 3.

Table 4 shows the average and standard deviation of
coordination, accessibility, comprehensiveness, continuity, and
respect, and the Pearson correlation coeflicients between
variables. All the correlations between variables were significant,
among which there were significant positive correlations among
coordination, accessibility, comprehensiveness, continuity, and
respect (P < 0.01).

4.2. Construction and fit of the SEM
model
coordination, and

In this study, comprehensiveness

accessibility were taken as independent variables, and continuity
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was the dependent variable used to build an SEM. The
maximum-likelihood method was used to estimate the initial
model. The C.R. value in essence represents the normalized
(70). >5.00,
according to Bentler (71), are typically a sign that the data

estimation of multivariate kurtosis Values
are non-normally distributed, in practice. The sample in this
application had a z-statistic of 61.097, which was suggestive
of non-normality. Therefore, in order to accommodate the
lack of multivariate normality, the model and parameters were
adjusted using the Bollen-Stine bootstrap approach (72). The
model was accepted as the results of fitting parameters showed
that the p-value of each path was <0.05, then the model was
modified with correction index. Figure 2 is the exhibition of
the ultimate model, with each fitting index showing a good
fit as presented in Table 5. Figure 2 presents the standardized
path coeflicients for the complete causal model. Six of the seven
causal relationships hypothesized in the model were found
to be statistically significant to different degrees with positive
path coefficients: (i) coordination and comprehensiveness;
(ii) comprehensiveness and continuity; (iii) coordination and
continuity; (iv) coordination and accessibility; (v) accessibility
and continuity; (vi) accessibility and comprehensiveness.

By standardizing the effects, we found that coordination,
comprehensiveness and accessibility had positive effects on
continuity, with standardized path coefficients being 0.43,
0.17, and 0.35 (p < 0.001), respectively, supporting the
hypotheses H1, H3, and H5. Coordination and accessibility
contributed positive effects on comprehensiveness, with the
standardized path coeflicients being 0.46 and 029 (p <
0.001), respectively, supporting the hypotheses H2 and Heé.
Additionally, coordination had positive effects on accessibility,
with the coefficient being 0.59 (p < 0.001), supporting
hypothesis H4.

4.3. Analysis of simple mediating effect

The simple mediating effect between coordination and
continuity was tested by bootstrap, as shown in Table 6.
Above all, the indirect effects of coordination on continuity
via comprehensiveness were significant (the 95% CI was
0.033-0.131), and the direct effects of coordination on
continuity was also significant (the 95% CI was 0.283-0.544).
Since the 95% CI in the percentile columns did not include
0, it indicated that comprehensiveness partially mediated the
effect of coordination on continuity. Besides, both the indirect
effect (the 95% CI was 0.065-0.216) and direct effects (the
95% CI was 0.283-0.544) of coordination on continuity via
accessibility were significant, reflecting that access also partially
mediated the effect of coordination on continuity. Ultimately,
the distal indirect effects of coordination on continuity via
accessibility and comprehensiveness were significant (the 95%
CI was 0.011-0.051), and the direct effects of this path were
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FIGURE 2
Model diagram of driving mechanism of the medical alliances promoting the continuity of health service for migrants.

TABLE 5 Fitting results of the structural equation model.

Fitting index Fitting standard Model
Initial model  Modified model
Chi-square freedom ratio x2/df 1 < x2/df < 3 Good 4.063 1.464
Root mean square error of approximation RMSEA (90%CI) <0.05 Good 0.063 0.025
Goodness of fit index, GFI >0.90 Good 0.954 0.981
Adjusted goodness of fit index, AGFI >0.90 Good 0.930 0.961
Normed fit index, NFI >0.90 Good 0.947 0.981
Confirmatory fit index, CFI >0.90 Good 0.960 0.994
Bentler and Bonett’s non-normed fit index, TLI >0.90 Good 0.948 0.992

also prominent (the 95% CI was 0.283-0.544), validating that
accessibility and comprehensiveness incompletely mediates the

effect of coordination on continuity.

4.4. Analysis of moderating effect

The hierarchical linear regression analysis was conducted to
examine the moderating effect of respect between coordination
and comprehensiveness. Model 1 added statistically significant

Frontiersin Public Health

control variables (Table 7) to the univariate analysis. Model 2
added independent variables (coordination) and moderating
variables (respect) on the basis of Model 1, and Model 3 added
the interactive items of independent variables and moderating
variables (coordination®*respect) on the basis of model 1 and
model 2. To avoid multicollinearity between the variables, the
independent variable (coordination), the dependent variable
(comprehensiveness), and the moderating variable (respect)
were centered before testing. The maximum variance expansion
factor of the three models is 1.739, which is significantly
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TABLE 6 Bootstrap confidence interval estimation results of simple mediating effect.

10.3389/fpubh.2022.1030323

Variable relationship Effect type Effectvalue LLClI ULCI Supported hypothesis
Coordination — comprehensiveness — continuity Opverall effect 0.491 0.366 0.627 H,, H;
Direct effect 0.412 0.283 0.544
Indirect effect 0.079 0.033 0.131
Coordination — accessibility — continuity Overall effect 0.522 0.443 0.661 Hy, Hs
Direct effect 0.412 0.283 0.544
Indirect effect 0.140 0.065 0.216
Coordination — accessibility — comprehensiveness — continuity Opverall effect 0.441 0.314 0.573 Hy, He, Hs
Direct effect 0.412 0.283 0.544
Indirect effect 0.029 0.011 0.051

LLCI represents Lower limit 95% confidence intervals; ULCI represents upper limit: 95% confidence intervals.

lower than 10, indicating that no issue of multicollinearity was
detected, and the results are reliable.

The results of Model 1 showed the influence of the
control variable on the dependent variable. Gender, marital
status, occupation and region had significant effects on
of healthcare.
demonstrated a lower comprehensiveness score than their
male counterparts ( = —0.082, P = 0.024). Married people
perceived a significantly lower comprehensiveness score

the perceived comprehensiveness Female

than unmarried people (8 = —0.082, p = 0.02). In terms of
occupation, technical professionals (8 = 0.084, P = 0.03) and
other personnel (8 =0.141, P < 0.001) had better perceived
comprehensiveness of healthcare than organizational leaders. In
addition, the group in the developing region perceived a higher
comprehensiveness score than those in the developed region
(B =0.132, p < 0.001). The results of model 2 showed that the
main effects of independent variable coordination (8 = 0.473, p
< 0.001) and moderating variable respect (8 = 0.217, p < 0.001)
on comprehensiveness were positive. Model 3 showed that the
interactive items of coordination and respect had a positive
effect on comprehensiveness (8 = 0.132, p = 0.01), indicating
respect have a positive moderating effect on the relationship
between coordination and comprehensiveness.

The moderating role of respect between coordination and
comprehensiveness was further explored by a simple slope
test. The results demonstrated that respect had a considerable
impact on the correlation between these two variables. The
interaction diagram (Figure 3) visually reflects the moderating
effect of respect on the relationship between coordination and
comprehensiveness. It illustrated the interaction at high (plus 1
SD) and low (minus 1 SD) levels of coordination and respect,
and the slope represents the influence of coordination on
comprehensiveness. The results suggested that, for migrants
who perceived higher level of respect in healthcare, there was
a more powerful and positive link between coordination and
comprehensiveness compared with those who perceived lower
level of respect. Specifically, coordination had a significant effect
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on comprehensiveness for both high-respect perception group
(B =0.678, t = 14.675, p < 0.001) and low-respect perception
group (B = 0.508, t =10.499, p < 0.001).

4.5. Analysis of moderated mediation
effects

The indirectly conditional effect of coordination on
continuity through comprehensiveness at various values of
respect was analyzed when the respect score was the sample
mean and plus or minus 1 SD. The results showed that the
indirectly conditional effects were significant in the mean,
high level (+1 SD) or low level (—1 SD) of the migrants
in both developed and developing regions, as supported by
the bootstrap 95% CI. The moderated mediation index was
statistically significant in the developed region (8 = 0.091),
while it was not significant in the developing region, since the
bootstrap 95% CI included 0 (see Tables 8, 9), indicating that
respect had a moderated mediating effect on the relationship
between coordination and continuity via the comprehensiveness
in the developed region.

5. Discussion

5.1. Practice implications and future
prospects

This study proves the mechanism of the important
of PCIC in
accessibility and comprehensiveness,

dimensions medical alliances—continuity,
in promoting the
continuity for migrants, and also explored the moderated
mediating role of respect. Data collected from 765 migrants in
representative counties from Zhejiang Province was analyzed
using SPSS, SEM, and PROCESS procedure for SPSS. The

result of SEM indicated that coordination had direct effect
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TABLE 7 Moderating effect of respect on the relationship between

coordination and comprehensiveness.

Variable Modell Model2 Model3

Gender

Male (reference group)

Female —0.082* —0.034 —0.03

Age (years)

Youth (<45) (reference

group)

Middle-aged (<60) —0.007 —0.014 —0.009

Elderly (>60) 0.064 0.068 0.078

Marital status

Unmarried (reference

group)

Married —0.141** —0.082* —0.088*

Divorced 0.02 —0.007 —0.006

Others 0.007 0.007 0.006

Educational background

Uneducated (reference

group)

Primary school —0.006 0.01 0.008

Middle school —0.013 0.025 0.029

High school —0.023 —0.005 —0.007

Junior college —0.059 —0.012 —0.012

College and above

Occupation

Leader (reference group)

Professionals 0.084* 0.078* 0.071*

Office clerk 0.044 —0.001 —0.009

Business service staff 0.027 0.009 0.008

Agriculture, forestry, 0.027 0.033 0.029

animal husbandry and

fishery personnel

Others 0.141%* 0.084** 0.081**

Income

Low (reference group)

Middle 0.003 0.038 0.041

High —0.03 0.008 0.014

Region

Developed area

(reference group)

Developing 0.1327%* 0.052 0.055

Respect 0.473%* 0.474**
(Continued)
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TABLE 7 (Continued)

Variable Modell Model2 Model3
Coordination 0.217*** 0.233%**
Respectx Coordination 0.068***

R? 0.091 0.409 0.414
Adjusted R? 0.069 0.393 0.397

AR? 0.091 0.318 0.005
Variance ratio 4.145 25.719 25.001

AF 4.145 199.983 6.693
VIFmax 1.719 1.732 1.739

*p < 0.05, *p < 0.01, **p < 0.001; VIF 0y, maximum variance expansion factor.
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FIGURE 3

Moderating effect diagram of respect.

TABLE 8 Bootstrap confidence interval estimation results of
moderated mediating effect: specific conditional values of respect.

Developed area

Developing area

SE LLCI ULCI B SE LLCI
—1 | 0144 0043 | 0067 | 0233 | 0.189 0.04 | 0.109 | 0.264
SD
Mean| 0218 0.046 | 0.33 | 0313 0179 003 | 0.121 & 024
+1 | 0292 006 | 0.176 | 0413 | 0.169| 0.035 0107 & 0.246
SD

LLCI represents Lower limit 95% confidence intervals; ULCI represents upper limit: 95%
confidence intervals.

on continuity, and also had mediating effect on continuity
via comprehensiveness and accessibility. The hierarchical
linear regression analysis indicated that respect have positive
moderating effect on the relationship between coordination
and comprehensiveness. The simple slope test indicated that in
the developed region, respect had moderated mediating effect
on the relationship between coordination and continuity via
comprehensiveness of healthcare.

When analyzing migrants’ perceived continuity, we found
that the group living in the developing region of Zhejiang
Province experienced better service continuity when seeking
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TABLE 9 Index of moderated mediation.

Developed area Developing area

LLCI ULCI

Respect 0.091 0.031 0.037 0.157 —0.11 0.026 —0.055 0.048

LLCI represents Lower limit 95% confidence intervals; ULCI represents upper limit: 95% confidence intervals.

healthcare. This difference may be a result of primary healthcare the interrelatedness and the relative importance of these
institutions in developing areas being more closely connected PCIC attribute (78). This study provided some evidence
to migrants. This finding is consistent with previous studies of the mechanisms for the impact of these attributes on
showing that small primary care institutions in rural areas continuity. The results of the SEM showed that coordination,
can improve the continuity of provider-patient relationships comprehensiveness, and accessibility can predict the perceived
by increasing healthcare providers’ understanding of migrants’ continuity by migrants, to some extent, and the migrants
needs (12, 73). This research also showed that female migrants may experience better care continuity by seeking healthcare
had a perception of poorer continuity as compared to their male with PCIC. The possible mechanisms may be that: firstly,
counterparts. This may be a result that women have higher the continuity of service management was improved
needs and requirements for service continuity, such as long- by comprehensive healthcare services designed to meet
term reproductive health guidance, thus are more sensitive diverse needs by inter-professional and across-organizations
to the continuity gaps (74, 75). In addition, participants who coordination and coherent service procedures such as two-way
were professionals expressed better experience of continuity, referral; secondly, the continuity of information was improved
the reason may be that they are generally more capable of by sharing examination, imaging and other equipment and
communicating their needs and understanding care providers’ resources in the medical alliances, providing migrants access
advices, thus received more respect from the care providers. to homogeneous health resources and consistent information
It is consistent with some previous studies that positive across suppliers, and; thirdly, the continuity of interpersonal
communication with providers can lead to better continuity of relationships was also improved, as migrants have access to
healthcare (76, 77). The findings may provide an alternative providers’ information and doctor-patient contact through
way to improve continuity through PCIC when resource is e-health platforms to get more familiar with providers and
limited. Among the medical alliances, although those in the establish long-term relationship with medical staff. It is evident
developing region may have more limited healthcare resources that accessibility and comprehensiveness are important factors
and less advanced information technology, continuity in this mediating the coordination-continuity relationship, which is
region is still higher than those in the developed region. consistent with existing research on continuity of healthcare.
It demonstrated that, to some extent, soft power such as For instance, Yao demonstrated that information sharing and
doctor-patient relationship, attention to patient demand and inter-professional collaboration can encourage the flow of
respect are equally important to the resource investments into medical staff to the grass-roots, further provide comprehensive
facilities and equipment. Gender and occupational differences and coherent service for residents (43, 48), Ke and Wang
in perceived continuity further underscore the importance argued that, the integration of healthcare enables people to
of providing people-centered services to vulnerable groups. gain access to comprehensive service and obtain timely and
Although the socioeconomic status of women has improved long-term health (44, 49). The results shown the importance
significantly worldwide, women remain a vulnerable group. Due of healthcare integration on continuity, as the attributes of
to women’s educational and economic disadvantages, they need PCIC do not function individually but are linked in a mutually
more respect, understanding and support in healthcare services, supportive manner. The findings may provide a perspective
and more targeted healthcare programs are needed to prioritize for the governments, health authorities, providers to further
long-term maternal and child care. Moreover, as migrants often deepen PCIC for higher continuity. Collaboration among
engage in low SES occupations other than professionals, it providers may provide a cornerstone of PCIC healthcare,
requires healthcare providers to take into consideration their less thus, further effective measures of creating internal drivers
advanced communication skills and special healthcare needs, for long-term, broad collaboration should be taken, such as
to design more appropriate services, improve communication deepen interests and responsibility sharing among different
skills, and give necessary respect. Nowadays, it seems that there stakeholders. Since accessibility and comprehensiveness are
is still a huge gap to bridge. important mediating factors for coordination, in medical

Coordination, accessibility, comprehensiveness as attributes alliances, a series of mutually supportive measures should be
of healthcare, are widely used to measure the extent of adopted, such as optimizating collaborative service procedure
PCIC practice. However, previous studies have not addressed for convenience of access, designing more people-centered
Frontiersin Public Health frontiersin.org
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healthcare program around the migrants needs, optimizing
resource allocation and effective utilization for comprehensive
services, ect., so as to improve the health outcome brought by
continuity through PCIC.

Furthermore, the mediation models provided a more
detailed explanation of the mechanisms of coordination and
continuity. Respect as an important dimension of PCIC was
demonstrated to be a factor in the moderating mechanisms
on the relationship between coordination and continuity.
Interestingly, we found that comprehensiveness has a significant
positive mediation effect between coordination and continuity
which is moderated by respect in the developed region,
while, the result is insignificant in the developing region. The
insignificant result in the developing region, was probably
because that migrants there were less sensitive to respect, and
additionally, respect for individual is relatively undifferentiated
in this region. In other words, in the developed region, respect in
healthcare is discriminatory to some extent. Respect is a crucial
factor that deserves attention from policymakers and healthcare
providers. Thus, it is necessary to boost indiscriminate respect
for migrants by developing medical ethics and professionalism
among medical staff, establishing people-centered cultural
environment in medical alliances, promoting clinical practice
and typical case discussions to understand patients’ right of
privacy, informed consensus and autonomy. Moreover, freedom
of choice is also an important aspect of respect, and it is
necessary for migrants to be educated and empowered to have
the right and ability to choose the appropriate services or
providers, and make decisions together (79, 80).

Our results also highlighted that we may pay attention
to the influence of socio-economic and cultural context of
healthcare. Under the traditional healthcare mode in China,
a friendly and mutually-respectful doctor-patient relationship
was promoted, and the interaction between grass-root doctors
and patients formed in the early days of Chinas liberation is
a typical example. However, with modernization, urbanization
and marketization, such a close-knit sociocultural is eroding,
which may explain why respect for migrants may be worse
in the developed region. To some extent, this is a warning
that social cultural environment is a key aspect in improving
health welfare of migrants. However, it is gratifying that the
development of PCIC may shape a new cultural of respect, which
empoweres individual value expression and freedom of choice,
thus providing the basis for migrants to express free will and
satisfy their diverse health needs. In medical alliance, individuals
have a growing selection of health services and providers, which
may empower them to integrate more self-values into health
practice, thus promoting the continuity of relationships and
the long-term care utilization, especially in developed region.
This finding may have reference for the developing countries
with insufficient health resources and unsatisfied health equity.
In many region like Asia, although internal migrants have
contributed significantly to economic growth and gained from
higher wages in higher productivity areas, they remain socially
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and economically excluded from the wider benefits of economic
growth such as continuity of healthcare (81). Although this study
had been carried out in China, the integration of healthcare and
the respectful environments brought about by PCIC can provide
reference by other countries facing similar challenges of internal

migrants under similar environment.

5.2. Strengths and limitations

Firstly, the comprehensive search of multiple databases
ensured that the scales published in academic journals in line
with the research content are widely included. And the scale
was designed locally through informed interviews and Delphi
consultation to ensure that the scale could accurately measure
the continuous medical and healthcare services perceived by
migrants in China under the background of medical alliances.
Secondly, we adopted the method of combining quota sampling
with judgment sampling, and selected sample sites based on
the level of social and economic development, which enabled
us to conduct a comprehensive, detailed and representative
analysis of the role of medical alliances in promoting the
continuity of services for migrants in Zhejiang Province.
Thirdly, through moderated mediation analysis, the mediating
effect of coordination and comprehensiveness is proved, and the
moderating effect of respect is verified. This study unveiled the
impact paths and interaction mechanisms of variables including
coordination, accessibility, comprehensiveness and continuity,
and the impact mechanism of continuity, as well as the unique
role of respect in it, which enriches the existing research on
healthcare service continuity of migrants.

The following are possible defects in this study. Firstly, a
bias in the selection of research object may exist as participants
may have chosen to participate in this study because of their
attention to healthcare through medical alliances. Secondly,
since data collection used self-report measures, the response bias
cannot be ruled out, and the measures were based on individual
experience rather than objective data, although we set control
variables to eliminate individual interference. Thirdly, since the
questionnaire adopted in this research was self-designed, the
quality of measurement needed particularly evaluation however,
the indicators were drawn from a series of questionnaires
verified by multiple studies in different regions, and also referred
to the results of interviews and Delphi method, therefore, the
questionnaire had good reliability and validity Fourthly, only the
viewpoints of migrants were taken into account in this study;
the perspectives of healthcare professionals were disregarded.
Additionally, due to the point-in-time nature of the data, the
study did not measure the impact of changes over time. Lastly,
since all participants were sampled in Zhejiang Province, the
results may not be representative in other regions. However,
since Zhejiang Province is the pilot area of medical alliance, the
form of medical alliance in Zhejiang Province is similar to other
regions, so the results have certain reference value.
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Above all, there is no doubt that establishing long-term
relationships between migrants and healthcare professionals
is key to further optimizing the coordination and continuity
mechanisms. Consequently, it is worth further discussion that
extensional research goals could focus on the targets and
demands of healthcare services recipients rather than merely
on those of the providers. Clearly, whether the main reason
for poor continuity is the services provider or the patient and
which is more dominant could both be probed in subsequent
research. In addition, the influencing factor of the perceived
continuity of migrants in our research such as the external
environment, features of the population, health behavior, and
health outcome, can be associated with the framework of the
Andersen behavioral model. This approach will further ensure
that the impact of comprehensive factors related to migrants
(such as social integration, technical factors, environmental,
and cultural factors)on perceived continuity can be validated.
Ultimately, this study can expand the sample size in domestic
regions, then conduct a multi-group analysis and comparison
to determine whether there is an inequality in this continuity
of healthcare influence mechanism of migrants across regions.
Hence, future studies should include an objective evaluation
index, analyze migrants and providers to learn more about the
factors that affect continuity of healthcare, and consider data
collection from other districts.

6. Conclusion

The perception of migrant continuity was significantly
improved by the PCIC practice in medical alliances. Accessibility
and comprehensiveness mediated the positive correlation
between coordination and continuity. In the developed region,
we discovered that respect had a moderate mediating influence
on the relationship between coordination and continuity
through comprehensiveness. In addition, among migrants in
the developing region, males and professionals experienced
better service continuity. Therefore, measures to promote the
continuity of healthcare through PICI in medical alliances
should be paid attention to, including the coordination,
accessibility, comprehensiveness, and respect.
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Introduction: Harmful alcohol use is a significant public health problem
worldwide, though the alcohol-related burden affects disproportionately
certain populations and ethnic minorities, with the WHO European Region
being the most heavily affected and putting an increased risk on Roma
populations. This ethnic minority group is the largest and most vulnerable
ethnic minority in Europe and Hungary as well.

Methods: The present study aims to describe and compare the alcohol
consumption behaviors of the Hungarian general and Roma populations
using the Alcohol Use Disorders Identification Test (AUDIT), which provides
a comprehensive view of alcohol consumption behavior. In addition, a
decomposition analysis was performed when the multivariate logistic or
Poisson regression model showed significant differences between the two
samples.

Results: Our findings suggest that Roma people in our study sample
experience more alcohol-related harm, even when considering past
problems. The decomposition analysis revealed that gender and relationship
status differences act more intensely among Roma than non-Roma when
considering alcohol-related harm.

Discussion: Equalizing these differences would be expected to reduce the
Hungarian general and Roma populations’ alcohol-related harm frequency
gap. Investigating alcohol-attributed harms at the ethnicity level provides
important information to identify high-risk groups and, thus, to design and
implement more targeted and accessible interventions for alcohol problems.

KEYWORDS

alcohol consumption, AUDIT, Roma population, Hungarian population,
decomposition
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1. Introduction

Globally, alcohol consumption has been considered one of
the leading risk factors for illness and mortality (1), ultimately
contributing to increased premature death and the loss of
healthy life years (2). According to estimates, harmful alcohol
consumption accounted for 1.78 million deaths worldwide in
2020 (3); moreover, research suggests that during the COVID-
19 pandemic, alcohol consumption and related harm and
deaths increased further (4, 5). Both the proportion of alcohol-
attributable deaths and DALYs (10.1% of all deaths and 10.8%
of all DALYs) and consumption levels (9.81 per capita in 2016)
were found to be the highest in the WHO European Region
(6). Although pure alcohol consumption decreased in most EU
countries and also in Hungary (from 12.11 in 2010 to 11.41
in 2016; 19.1 liters for men and 4.51 for women) (6), heavy
alcohol use and related problems remained an issue (7), with
Hungary having a significantly higher prevalence of alcohol use
disorders (21.2% in Hungary vs. 8.8% in Europe) and alcohol
dependence (9.4% in Hungary vs. 3.7% in Europe) compared to
the average of the WHO European Region (6). According to sales
data in 2019, Hungary was still characterized by consumption
levels above the average of OECD countries (8.7 liters) and being
among those countries (Latvia, followed by the Czech Republic,
Austria, France, Hungary, Lithuania, and Slovenia) that reported
consumption over 111 per person (8).

Health behavior, including alcohol consumption patterns,
may vary not only across populations but also among ethnicities
(9). Previous research on racial and ethnic disparities in health
behaviors consistently indicated unfavorable differences for
obesity and leisure-time physical inactivity when comparing
black and Mexican-American women with white women, and
for smoking and physical inactivity in the case of black men
(10). Meanwhile, results of studies on alcohol consumption in
the United States are contradictory in terms of ethnic and racial
comparisons (11-18). In Europe, the alcohol-related burden
affects certain groups unevenly. Inequities have been identified
regarding gender, education level, socioeconomic status, place of
residence, and ethnicity. The extent of the effect and the complex
interplay of these factors may vary across countries, potentially
leading to differences in risk factors and consequences (9).
Numerous studies have been conducted in European countries
to compare the patterns of alcohol consumption behavior of
Roma, the largest ethnic minority population, to that of the
majority populations. Due to the lack of official documentation,
fear of stigmatization, and reluctance to self-identify, the actual
number of the Roma population remained unspecified, but it
has been estimated that around 10-12 million Roma individuals
inhabit the European Region (19), and the majority of them live
in Central and Eastern Europe, representing more than 5% of the
total population (20). In Hungary, the Roma represent 8.9% of
the total population, with an estimated 876.000 individuals—a
number that is steadily increasing (21). All over Europe, this
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minority population has faced decades of discrimination, which
has manifested as marginalization in the formal labor market,
poor education, inadequate access to healthcare services, and a
less favorable health status compared to majority populations
(22-29). Despite linguistic assimilation, the cultural identity and
traditions maintained by Roma populations may still have a
significant impact on their health behaviors.

In Central and Eastern Europe (CEE), Roma can be
considered “perennial” outsiders, as described by Powell and
Lever (30), Toma and Foszté (31), and van Baar et al. (32).
Roma disidentification and stigmatization have persisted over
time, facilitating their social and spatial marginalization and
giving rise to segregation (31). Negative stereotypes have been
attached to Roma people, which do not seem to change with
time (31, 32). In Romania, the Roma can be characterized
by a history of political, social, and economic marginalization
(33) and were even afflicted by slavery during history (34).
Not much improvement could be observed over time, with
Roma still being at the bottom of Romanian society (35), and
unfavorable perceptions of Roma by the public also persisting
(34, 36). Even in regions without severe spatial segregation,
Roma communities experienced anti-Roma prejudice (31, 34).
Roma still have been negatively stereotyped, as demonstrated
in a study conducted in 2010 on the stereotyped ideas of
Czechs about the Roma culture and lifestyle (37). Long-term
discrimination and stigmatization may affect emotions and
manifest in feelings of inferiority, potentially further enforcing
separation, according to the authors Cretan et al. (36).

The situation in Hungary is not different from other CEE
countries. According to results obtained in a study, spatial
segregation and stigmatization (mainly associated with physical
appearance and illegal activities) of Roma still persist (38, 39).
In certain regions of the country (i.e., northeastern and south-
western Hungary), even entire villages are segregated (40).
Research in two segregated, urban Roma communities in Szeged
(the third largest city in Hungary by population) pointed out that
segregated Roma communities suffer injustice in three essential
areas as a result of a combination of environmental and social
injustice: access to work and goods, access to decent-quality
housing, and access to essential public services due to financial
and infrastructural difficulties. The majority of Roma have no
other choice but to accept irregular, seasonal, low-waged, and
often semi-illegal labor. All these challenges have a complex
impact on the situation of the Roma people in Hungary (33, 39).

One study on alcohol intake conducted in Slovakia did not
find any differences in overall consumption among men of
Roma and non-Roma populations but identified lower rates in
Roma women compared to non-Roma (41). On the other hand,
Roma mothers had a higher risk of drinking alcohol during
pregnancy than non-Roma mothers in this country (42). A study
in Moldova presented the finding that Roma families spent more
(116% of the non-Roma) on alcohol and tobacco compared to
non-Roma (43). Roma people in Turkey could be characterized
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by a higher alcohol intake, and the frequency of alcoholism was
3.2 times higher among them than in others (44). In comparison
with non-Roma, a higher proportion of Roma children were
found to be daily alcohol users in Lithuania and Latvia, though
the differences were not statistically significant (45). Results of a
study conducted by Roma social workers in the Czech Republic
showed that substance use, including regular excessive alcohol
intake, was 2-6 times higher among Roma than the general
population (46). Similarly, findings obtained from a study in
Spain demonstrated that Roma women had significantly higher
consumption of alcohol compared to non-Roma women (47).
However, gender-specific results were obtained from a preceding
study, where young Spanish Roma men were more likely to
drink alcohol compared to other young men, whereas among
women, alcohol consumption was less frequent among Roma
than in the general population (48). Comparing the alcohol
consumption habits of the Roma and non-Roma populations
in Slovenia using the Alcohol Use Disorders Identification Test
(AUDIT) revealed that although the Roma scored lower overall
on the AUDIT and were characterized by a higher proportion of
teetotalers, they also had a lower proportion of non-hazardous
drinkers (49).

Although one study in Hungary found the prevalence
of abstainers among Roma to be higher compared to the
general adult population (29), alcohol consumption patterns
among children and adolescents were less favorable compared
to non-Roma (prevalence of daily alcohol consumption and
drunkenness, lifetime prevalence of alcohol intoxication, earlier
initiation of alcohol consumption) according to research results
(50-52). Furthermore, the study on the decade of Roma
inclusion identified negative changes among Hungarian Roma
regarding heavy drinking, and the gap widened in comparison
with the general population (53).

As demonstrated above, several studies have investigated
the alcohol consumption behavior of Roma populations in
Europe and Hungary from various aspects, and therefore using
different alcohol consumption descriptions and assessment
methods. Not only quantity but drinking frequency and
intensity should also be considered when measuring the extent
of harmful consumption (7). The AUDIT (Alcohol Use Disorder
Identification Test) tool allows for the collection of information
on various aspects of alcohol consumption and thus provides a
comprehensive view of different dimensions of alcohol drinking
behaviors, including alcohol-related harm, even when past
problems are taken into account, which is also important when
considering alcohol-related burden (54). Still, only one study
in Slovenia (49) and none in Hungary collected information
on alcohol consumption using the AUDIT, which provides
a comprehensive view of different dimensions of alcohol
consumption, drinking behaviors, and alcohol-related problems.
By considering these, the present study aims to describe
alcohol consumption behaviors of the Hungarian general (HG)
population from an international point of view and also to
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compare them to those of the Hungarian Roma (HR) population
using the AUDIT screening tool, which could be an important
step when examining and addressing inequalities in alcohol-
related harm from a national perspective (9). Data collection at
the ethnicity level is an essential step in increasing knowledge
about potential differences in alcohol consumption between
Roma and non-Roma populations and also in understanding
how ethnic inequities and inequalities act in addition to
gender and other socioeconomic differences. Decomposing
these differences may aid in the planning and implementation
of targeted interventions aiming to reduce alcohol-related harm.

2. Materials and methods

2.1. Study design and sampling

Data used in this study were derived from a complex
comparative health survey (55). This cross-sectional study
was conducted in two counties (Borsod-Abauj-Zemplén
and  Szabolcs-Szatmdr-Bereg) of northeastern Hungary,
where the majority of the Roma in the country live. The
planned sample size of the study was 1,000 respondents, and
probability sampling techniques were used to pick 500 subject
representatives of HG and 500 subject representatives of HR
living in segregated colonies. The assessment of the health
behavior and health status of the study populations was based
on three pillars: (i) physical examination (weight, height, waist
circumference, blood pressure measurements, visual acuity,
cardiovascular fitness tests, and measurements of the lateral
spinal flexion and extensibility of the ischiocrural muscles)
carried out in general practitioners’ (GPs’) offices; (ii) blood
sample collection (for genetic analysis, routine laboratory
investigations, and a lipid hormone profile); (iii) questionnaire
surveys. Questionnaires were administered by trained practice
nurses and Roma university students under the supervision
of public health coordinators in the HG and HR populations,
respectively. Data collection was carried out between 17 May
and 29 August 2018. The study was approved by the Ethical
Committee of the Hungarian Scientific Council on Health
(61327-2017/EKU). Written informed consent was obtained
from all participants in each study population in accordance
with the Declaration of Helsinki.

2.1.1. A sample representative of the Hungarian
general population living in northeast Hungary

Study subjects from the Hungarian general population
were recruited through a population-based disease registry
called the General Practitioners’ Morbidity Sentinel Stations
Programme (GPMSSP), which program was founded in 1998
to monitor the incidence and prevalence of chronic non-
communicable diseases of great public health importance. The
source population of the GPMSSP includes all Hungarian
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citizens registered by the 59 participating general practitioners
(56, 57). Our study population was randomly selected from
the GPMSSP registry. Individuals 20-64 years of age registered
by the participating general practitioners (GPs) of the two
counties of northeast Hungary and living in private households
were randomly enrolled. The desired sample size was 25
subjects from each of the 20 randomly selected GP practices
in these two counties. As two GPs declined to participate, the
final sample consisted of 450 participants from the practices
of eighteen GPs. Data collection on health behavior was
carried out in GP’s practices during a health visit when
questionnaires were delivered in a face-to-face manner by
practice nurses.

2.1.2. A sample representative of the Hungarian
Roma population living in segregated colonies
in northeast Hungary

A stratified multistep random sampling technique was
applied to recruit Roma participants from the same counties
in northeast Hungary (Hajdu-Bihar and Szabolcs-Szamar-
Bereg counties). During a previous environmental survey,
100
were identified by Roma field workers whose -ethnicity

segregated colonies having more than inhabitants

was confirmed by self-declaration (58). Following the
necessary verification of this previously created database,
20 colonies were randomly selected, and 25 households
were randomly chosen from each colony. From each
household, one individual between the ages of 20 and 64
was enrolled by using a random table, which resulted in 500
sampled individuals. To overcome the potential difficulties
and distrust of Roma individuals toward interviewers,
questionnaires on health behavior were taken by trained
Roma university students who were familiar with local and

ethnic circumstances.

2.2. Studied variables

2.2.1. Sociodemographic patterns

Questions about assessing sociodemographic characteristics
were taken from the Hungarian version of the 2014 European
Health Interview Survey (59). Respondents were classified
according to covariate variables such as age, gender, marital
status, highest level of education, economic activity, self-
perceived financial status, and ethnicity. The following age
groups were used: 20-34, 35-49, and 50+ years. The highest
level of education was categorized as primary or less, secondary,
high school, and tertiary school. We classified the respondents
according to marital status as married, single, widowed, or
divorced. Economic activity was described with the categories
worker, unemployed, and pensioner/other allowance/student.
Self-perceived financial status was measured by a standard
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question, with respondents assessing their prosperity on a five-
point Likert scale from very bad to very good. Responses were
categorized as good, satisfactory, and bad.

2.2.2. Assessment of alcohol consumption
patterns

Unhealthy alcohol consumption-related behaviors were
assessed using the 10-item AUDIT (total score range of 0-
40 points), which tool covers all the necessary domains of
alcohol consumption to be examined (54) and has also been
translated and validated in Hungarian (60). In line with the
aims, (1) unhealthy alcohol behavior, (2) problematic drinking,
(3) hazardous levels of alcohol use, (4) alcohol dependence, (5)
alcohol-related harm, and (6) past alcohol problems were the
primary outcome indicators. Based on the previously conducted
international studies, problematic drinking was evaluated
according to the 10-item AUDIT total score achievement
according to the following thresholds: >8 points for men and
>5 points for women (54, 61, 62). In our analyses, the criteria
for possible hazardous alcohol consumption levels were met if
a score of 1 or more on question 2 or question 3 was reached,
while points scored above 0 on questions 4-6 were considered
alcohol dependence symptoms. If at least one point was scored
on questions 7-10, this indicated that alcohol-related harm was
already being experienced by the respondents. The answers “Yes,
but not in the last year” and “Yes, during the last year” to the final
two AUDIT questions can also be examined individually from
the overall score as evidence of past alcohol-related problems
(54). Interviewers were trained prior to the study, and the
questionnaire was delivered face-to-face.

2.3. Statistical analysis

First, the crude and age-adjusted frequencies of alcohol-
related behaviors were calculated for the HR and HG
samples. The association with the Roma ethnicity was
evaluated by chi-square and Fisher’s exact tests. Then, we
used multiple Poisson and logistic regression models to
investigate the influence of Roma ethnicity, independent of
sociodemographic factors (age, gender, education, economic
activity, marital status, and financial status), on the six studied
primary outcome indicators. Associations were quantified
by odds ratios (OR) and corresponding 95% confidence
intervals (CIs).

We employed the Oaxaca-Blinder decomposition technique
to explain the proportion of ethnic inequalities in alcohol
consumption behaviors that could be explained by different
socioeconomic variables. This regression-based counterfactual
method was originally developed by Oaxaca (63) and Blinder
(64) for linear models, but it is also possible to generalize
the method for non-linear response models. This technique
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divides the gap between the mean values of an outcome
into two components. The endowment component arises
because of differences in the groups’ characteristics; the
coefficient component is attributed to different influences
of these characteristics in each group. We performed the
decomposition only when the multivariate logistic or Poisson
regression model showed significant differences between the
Hungarian general and Roma samples. Using the method
described by Powers (65), the “mvdcmp” command was run
in version 13 of the Stata software (Stata Corporation, College
Station, Texas).

3. Results

3.1. Sociodemographic characteristics of
the studied samples

The questionnaires were completed by 797 individuals (men:
35.26%, women: 64.74%). The proportion of people aged 50 and
up was 35.13%. The majority of the respondents had primary
education or less (51.82%) and lived with someone else (married:
63.86%). More than half of the population studied (66.62%)
was an economically active worker, and the percentage of adults
with satisfactory self-perceived economic status was 54.45%.
The education attainment, economic activity, financial status,
and gender variables indicated the less favorable status of the
Roma respondents in comparison to the Hungarian general
sample (Table 1).

3.2. Crude and gender-adjusted alcohol
consumption behaviors

Table 2 summarizes the crude gender and ethnic differences
in alcohol consumption frequency according to AUDIT question
1. The crude frequency of 2-3 times a week or more was
significantly lower among the HR sample (5.47%) than in the
non-Roma sample (12.75%). After the gender stratification,
the differences remained significant and also indicated a lower
frequency of alcohol consumption among the HR sample. The
differences in the frequency of consuming six or more drinks
per occasion by gender between the HG and HR samples
were insignificant (Table 3). The number of drinks consumed
each week (based on the second question of AUDIT) differed
significantly only between HG and HR women (p = 0.008).
Drinking more than two drinks per week was found to be higher
in HG men compared to women (28.5 and 6.99%, respectively,
not presented in a table format).

In the Roma sample, the crude frequency of alcohol-
related harm was significantly higher (13.33%) compared to the
Hungarian general sample (6.20%) (Table 4). After the gender
stratification, the alcohol-related harm frequency was three
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times higher among Roma men (HG: 12.92%, HR: 30.69%) and
approximately seven times higher among Roma women (HG:
0.89, HR: 6.93%). Past alcohol problems were observed to be
relatively low (1.71%) in Hungarian general respondents, while
four times (4.95%) higher frequencies were assessed among
the Roma population. 12.87% of the Roma men and 2.12% of
the Roma women had past alcohol problems, according to the
final two AUDIT questions; meanwhile, these frequencies were
significantly lower among the Hungarian general respondents
(men: 3.89%, women: 0.00%). The differences in problematic
drinking, hazardous consumption, and alcohol dependence
between the two studied samples were not significant.

3.3. Multivariate analyses of alcohol
consumption behaviors

Factors affecting alcohol use with regard to the studied
indicators are shown in Table 5. Using multivariate logistic
models that controlled for age, gender, education, marital status,
financial status, and economic activity, Roma ethnicity was
found to be a risk factor in two indicators related to alcohol
consumption behavior. Compared to the Hungarian general
sample, alcohol-related harm was three times higher (OR: 3.47;
95%CI = 1.61-7.49) in the Roma sample, and the Roma
ethnicity was a significant risk factor (OR = 4.09; 95% CI =
1.02-16.46) for having past alcohol problems (Table 5).

Furthermore, respondents’ data showed a decrease in the
risk of all analyzed outcomes (AUDIT total scores, problematic
drinking, consumption at hazardous levels, alcohol dependence,
alcohol-related harms, and past problems) for women, the oldest
age category (50 years and older) decreased, and single marital
status increased the risk of consuming alcohol at hazardous
levels (Table 5).

The predicted ethnic differences in the prevalence of
alcohol-related harm have been decomposed using B-O
decomposition for non-linear models. As shown in Table 6,
single marital status accounted for —7.90% of the alcohol-
related harm frequency gap while gender explained —59.86%,
which means equalizing gender and marital status explained
differences would be expected to reduce the HG and HR alcohol-
related harm frequency gap by about 8 and 60%, respectively. All
of the coefficient effects were insignificant, which indicates the
protective or risk effects of the studied variables are as strong
for HG as they are for HR. Roma ethnicity has a significant
positive effect (13.32 percentage points) on alcohol-related harm
frequency. In other words, had ethnicity had no effect, the
outcome gap would have been 89.24% lower. In the case of past
alcohol problems, the decomposition could not be performed
due to low stratum-specific numbers (only seven respondents
were identified as having had past alcohol problems in the
HG sample).

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1003129
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Kurshed et al. 10.3389/fpubh.2022.1003129

TABLE 1 Characteristics of the Hungarian general and Roma populations.

Characteristics Variable Total n (%) HG n (%) HR n (%) P-value**

Education* Primary or less 413 (51.82%) 86 (20.98%) 327 (84.50%) <0.001
Secondary 151 (18.95%) 109 (26.59%) 42 (10.85%)
High school 150 (18.82%) 138 (33.66%) 12 (3.10%)
Tertiary education 76 (9.54%) 75 (18.29%) 1(0.26%)

Economic activity* Worker 531 (66.62%) 303 (73.90%) 228 (58.91%) <0.001
Pensioner, other allowance, student 138 (17.31%) 69 (16.83%) 69 (17.83%)
Unemployed 115 (14.43%) 32 (7.80%) 83 (21.45%)

Marital status* Married 509 (63.86%) 253 (61.71%) 256 (66.15%) 0.240
Single 166 (20.83%) 95 (23.17%) 71 (18.35%)
Widow, divorced 115 (14.43%) 60 (14.63%) 55 (14.21%)

Financial status* Good 185 (23.21%) 127 (30.98%) 58 (14.99%) <0.001
Satisfactory 434 (54.45%) 227 (55.37%) 207 (53.49%)
Bad 165 (20.70%) 48 (11.71%) 117 (30.23%)

Age category (years) 20-34 209 (26.22%) 99 (24.15%) 110 (28.42%) 0.348
35-49 308 (38.64%) 160 (39.02%) 148 (38.24%)
50+ 280 (35.13%) 151 (36.83%) 129 (33.33%)

Gender Men 281 (35.26%) 180 (43.90%) 101 (26.10%) <0.001
Women 516 (64.74%) 230 (56.10%) 286 (73.90%)

Total 797 (100%) 410 (100.00%) 387 (100.00%)

HG, Hungarian general population; HR, Hungarian Roma population. *Unequal to 100% due to missing cases (range of the missing answers proportion: 0.49-1.95%). **Pearson’s
chi-squared and Fisher’s exact test. Bold indicates statistical significance.

TABLE 2 Drinking frequency and prevalence (AUDIT question 1) among the Hungarian general and Roma populations, by gender.

Never n (%) Monthly or 2—4 times a 2-3 times a week or
less n (%) month n (%) more n (%)

HG men 52 (29.05%) 55 (30.73%) 28 (15.64%) 44 (24.58%) 0.007
HR men 22 (21.78%) 52 (51.49%) 12 (11.88%) 15 (14.85%)

HG women 139 (60.70%) 61 (26.64%) 21(9.17%) 8 (3.49%) <0.001
HR women 180 (63.60%) 93 (32.86%) 4(1.41%) 6(2.12%)

HG total 191 (46.81%) 116 (28.43%) 49 (12.01%) 52 (12.75%) <0.001
HR total 202 (52.60%) 145 (37.76%) 16 (4.17%) 21 (5.47%)

HG, Hungarian general population; HR, Hungarian Roma population. *Pearson’s chi-squared and Fisher’s exact test. Bold indicates statistical significance.

4. Discussion consumption has declined in Hungary since and is expected
to do so in the future, considering the prevalence of alcohol
Globally, the highest levels of alcohol consumption are use disorders and dependence, the country still has one of the
recorded in the WHO European Region, along with the highest values in the world and among OECD countries (6, 8).
greatest proportions of total ill health and premature death Since not only consumption levels but patterns are also
due to alcohol as well (6). Still, this burden is unevenly responsible for alcohol-related harm, we aimed to collect data
distributed among countries in Europe and for certain groups on alcohol consumption behavior with the comprehensive 10-
and ethnicities within countries, though not all countries have question alcohol harm screening tool AUDIT in both the
alcohol consumption and related data stratified by factors Hungarian general and Roma populations, the latter being the
beyond age and gender (9). Even though, according to the largest and most disadvantaged ethnic minority in Europe and

WHO’s Global Status Report on Alcohol and Health, alcohol Hungary, too. To the best of our knowledge, this is the first
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TABLE 3 The prevalence of consuming six or more drinks of alcohol per occasion (AUDIT question 3) among the Hungarian general and Roma
populations, by gender.

Never n (%) Less than Monthly or more
monthly n (%) often n (%)

HG men 118 (65.56%) 43 (23.89%) 19 (10.56%) 0.872
HR men 62 (62.63%) 25 (25.25%) 12 (12.12%)

HG women 214 (93.04%) 14 (6.09%) 2(0.87%) 0342
HR women 259 (91.52%) 16 (5.65%) 8 (2.83%)

HG total 332 (80.98%) 57 (13.90%) 21 (5.12%) 0.400
HR total 321 (84.03%) 41 (10.73%) 20 (5.24%)

HG, Hungarian general population; HR, Hungarian Roma population. *Pearson’s chi-squared and Fisher’s exact test.

TABLE 4 Alcohol consumption behaviors of the Hungarian general
and Roma populations.

| HG n (%) HR n (%) P-value*
Problematic drinking
Men 13 (7.39%) 14 (14.74%) 0.054
Women 4 (1.79%) 13 (4.78%) 0.084
Total 17 (4.25%) 27 (7.36%) 0.065
Consumption at a hazardous level
Men 77 (43.02%) 46 (47.42%) 0.482
Women 25 (10.92%) 43 (15.30%) 0.147
Total 102 (25.00%) 89 (23.54%) 0.635
Alcohol dependence
Men 14 (7.82%) 14 (14.14%) 0.094
Women 1(0.44%) 6(2.19%) 0.134
Total 15 (3.70%) 20 (5.36%) 0.265
Alcohol-related harm
Men 23 (12.92%) 31 (30.69%) <0.001
Women 2 (0.89%) 19 (6.93%) 0.001
Total 25 (6.20%) 50 (13.33%) 0.001
Past problems
Men 7 (3.89%) 13 (12.87%) 0.007
Women 0 (0.00%) 6(2.12%) 0.035
Total 7 (1.71%) 19 (4.95%) 0.010

HG, Hungarian general population; HR, Hungarian Roma population. Problematic
drinking: cutoff: men >8; women >5. Alcohol consumption at a hazardous level: scores
of 1 or more on question 2 or question 3. Alcohol dependence: points scored above 0
on questions 4-6. Alcohol-related harm: points scored on questions 7-10. Past problems:
based on the final two questions of AUDIT. *Pearson’s chi-squared and Fisher’s exact test.
Bold indicates statistical significance.

study in Hungary to collect alcohol consumption data from the
Roma population with the AUDIT questionnaire and apply a
decomposition analysis for the predicted ethnic differences in
the prevalence of alcohol-related harm.

Frontiersin Public Health

163

From an international point of view, studies using the same
methodology are not common, may not be from the same
period, and may not necessarily include individuals within the
same age range. International studies available in the literature
applying the AUDIT tool did not always use the same outcome
and independent variables, and only a few of them analyzed
alcohol-related harm. The AUDIT 10-item questionnaire was
applied in four waves of the National Drug Strategy Household
Survey (NDSHS) in Australia with respondents aged 14 years
or older, analyzing total AUDIT scores, hazardous drinking
(cut-off total score of 8 or more for both men and women),
and AUDIT risk levels with independent variables of age and
gender. In 2016, the percentage of men engaging in hazardous
drinking was 14.99% (66) (HG: 7.39%; cut-off score 8 or
more). According to the latest data available, recorded alcohol
consumption among the population aged 15 and over was lower
in Australia compared to Hungary (8). The lower proportion of
HG men with problematic drinking may be explained by the
methodology of the research itself. Higher levels or unhealthy
patterns of alcohol consumption are sensitive issues, and since
questionnaires were administered by practice nurses instead of
GPs, underreporting could potentially affect our results. Other
findings were in line with our research, i.e., men consumed
more alcohol than women, and older age categories could
be characterized as having lower risks for hazardous drinking
(reference 18-24 years) (66).

Within the European context, Swedish data are available
from the years 1997, 2001, 2005, 2009, 2014, and 2018 with
equal proportions of men and women (aged between 17 and 80
years) included in the study. Subjects were contacted by letter;
participation was anonymous and voluntary. Total AUDIT
scores were described with respect to age and gender. Consistent
with the literature and with our findings, men scored higher than
women (67).

Studies assessing the alcohol consumption habits of the
general population in Hungary with the same methodology
are scarce and even conducted in different time domains.
Our results about the Hungarian general population’s alcohol
consumption patterns may be compared with the findings of
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TABLE 5 Results of multivariate negative binomial and logistic regression analyses on alcohol use as measured by AUDIT questions, with socioeconomic factors and ethnicity as the primary independent
variables under investigation.

Characteristics Variable AUDIT OR* Problematic Hazardous level Alcohol Alcohol-related Past problems
(95% ClI) drinking OR** OR** (95% Cl) dependence harm OR** OR** (95% Cl)
(95% Cl) OR™* (95% Cl) (95% Cl)
Ethnicity HG 1.00 1.00 1.00 1.00 1.00 1.00
HR 1.29 (0.97-1.73) 1.69 (0.71-4.04) 1.14 (0.68-1.90) 1.29 (0.46-3.59) 3.47 (1.61-7.49) 4.09 (1.02-16.46)
Education Primary or less 1.00 1.00 1.00 1.00 1.00 1.00
Secondary 1.09 (0.80-1.48) 1.22 (0.51-2.91) 1.10 (0.65-1.88) 0.74 (0.25-2.21) 0.96 (0.44-2.11) 1.00 (0.26-3.82)
High school 0.98 (0.70-1.39) 0.70 (0.21-2.32) 0.83 (0.45-1.54) 0.57 (0.15-2.21) 1.17 (0.46-2.99) 1.31 (0.24-7.24)
Tertiary education 1.13 (0.75-1.72) NC 1.01 (0.48-2.13) 0.24 (0.03-2.24) 0.61 (0.15-2.48) NC
Economic activity Worker 1.00 1.00 1.00 1.00 1.00 1.00

Pensioner, other
allowance, student

1.02 (0.77-1.36)

0.83 (0.31-2.22)

0.63 (0.35-1.14)

1.03 (0.33-3.21)

0.65 (0.26-1.62)

0.72 (0.17-2.98)

Unemployed 1.10 (0.82-1.48) 0.97 (0.40-2.40) 1.28 (0.75-2.18) 2.46 (0.95-6.42) 1.28 (0.63-2.60) 1.54 (0.52-4.53)
Marital status Married 1.00 1.00 1.00 1.00 1.00 1.00
Single 1.18 (0.91-1.52) 1.69 (0.76-3.76) 1.57 (1.00-2.48) 1.26 (0.47-3.34) 1.61 (0.86-3.03) 0.95 (0.29-3.16)

Widow, divorced

1.03 (0.77-1.39)

1.03 (0.40-2.68)

1.16 (0.67-2.03)

1.13 (0.39-3.33)

0.86 (0.36-2.10)

0.78 (0.20-2.95)

Financial status Good 1.00 1.00 1.00 1.00 1.00 1.00
Satisfactory 1.11 (0.87-1.42) 0.89 (0.37-2.16) 1.33 (0.84-2.12) 0.51 (0.20-1.30) 0.95 (0.49-1.85) 0.41 (0.13-1.32)
Bad 1.34 (0.98-1.83) 1.68 (0.64-4.43) 1.38 (0.77-2.48) 0.87 (0.30-2.48) 1.24 (0.56-2.74) 1.32 (0.42-4.16)
Age category 20-34 1.00 1.00 1.00 1.00 1.00 1.00
(years)
35-49 1.08 (0.83-1.42) 1.73 (0.66-4.55) 0.73 (0.45-1.18) 1.88 (0.54-6.55) 0.85 (0.43-1.68) 3.94 (0.79-19.68)
50+ 0.98 (0.73-1.31) 1.70 (0.61-4.74) 0.55 (0.32-0.93) 3.13 (0.88-11.09) 0.86 (0.41-1.81) 4.06 (0.77-21.29)
Gender Men 1.00 1.00 1.00 1.00 1.00 1.00
Women 0.27 (0.22-0.33) 0.30 (0.16-0.60) 0.18 (0.12-0.26) 0.11 (0.04-0.26) 0.14 (0.08-0.25) 0.12 (0.04-0.32)

HG, Hungarian general population; HR, Hungarian Roma population; AUDIT, AUDIT total scores; OR, odds ratio; CI, confidence interval. *Negative binomial regression. Problematic drinking: based on AUDIT scores, where cutoff: men > 8. Women
> 5. **Binary logistic regression. Alcohol consumption at a hazardous level: scores of 1 or more on question 2 or question 3. Alcohol dependence: points scored above 0 on questions 4-6. Alcohol-related harm: points scored on questions 7-10. Past

problems: based on the final two AUDIT questions. NC, not countable due to low strata-specific numbers. Bold indicates statistical significance.
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TABLE 6 Multivariate decomposition of the group (HG, HR) difference in alcohol-related harm.

Endowments Coefficients
Coef. (95% ClI) Coef. (95%Cl)
Primary or less 1.00 1.00
Education Secondary 0.58% (1.90%; 3.05%) 8.18% —0.22% (—3.56%; 3.13%) —3.07%
High school —3.82% (11.33%; 3.69%) —54.26% 2.58% (—3.47%; 8.64%) 36.07%
Tertiary education NC NC 1.06% (—1.23%; 3.34%) 14.99%
Worker 1.00 1.00
Economic activity Pensioner, student —0.14% (—0.43%; 0.15%) —2.00% —0.96% (—3.45%; 1.54%) —13.59%
Unemployed 1.43% (—0.75%; 3.60%) 20.25% 0.00% (0.00%; 0.00%) 0.00%
Married 1.00 1.00
Marital status Single —0.56% (1.01%; 0.10%) —7.90%* 2.57% (—0.19%; 5.33%) 36.48%
Widow divorced —0.02% (—0.08%; 0.05%) —0.23% 1.76% (—0.88%; 4.40%) 24.98%
Good 1.00 1.00
Financial status Satisfactory 0.02% (—0.30%; 0.34%) 0.28% —0.35% (—6.15%; 5.45%) —4.92%
Bad 0.43% (—2.30%; 3.17%) 6.17% —0.45% (—1.90%; 1.00%) —6.37%
20-34 1.00 1.00
Age category 35-49 0.05% (—0.08%; 0.17%) 0.68% —0.07% (—4.50%; 4.36%) —0.99%
50+ —0.04% (—0.44%; 0.36%) —0.53% 2.78% (—2.05%; 7.60%) 39.43%
Gender Men 1.00 1.00
‘Women —4.21% (5.94%; 2.49%) —59.86%** 3.98% (—1.75%; 9.70%) 56.48%
Subtotal —6.28% (15.37%; 2.80%) —89.24% 13.32% (3.00%; 23.64%) 189.24%*
Total 7.04% (3.00%; 11.08%)**

HG, Hungarian general population; HR, Hungarian Roma population. Alcohol-related harm: points scored on questions 7-10. Endowments: due to differences in characteristics.

Coefficients: due to differences in coefficients. *p < 0.05, **p < 0.01. Coef. (%), coefficients multiplied by 100; CI, confidence interval; Pct., expressed as a percentage; NC, not countable

due to low strata-specific numbers. Bold indicates statistical significance.

the Adult Population National Survey on Addiction Problems
in Hungary (NSAPH 2015). This research was carried out
on a nationally representative sample (2,274 individuals) of
the Hungarian adult population aged 18-64 years of age,
providing information on drinking frequency, quantity, heavy
drinking, drunkenness, family history of regular alcohol use,
and outpatient and inpatient care due to alcohol using the
AUDIT questionnaire, among others (68). This survey found a
higher prevalence of past 12-month drinkers (total 74.2%; men
83.3%; women 66.6%) compared to our data (total 53.19%; men
70.95%; women 39.30%). Furthermore, 78.8% of respondents
in the study (men 66.7%, women 88.4%) never experienced a
heavy drinking pattern (>6 drinks on one occasion), and 14.6%
(men 22%, women 8.5%) consumed less than they did monthly
(69), which is in line with our findings. The higher abstinence
rates of our Hungarian study sample may be explained by the
higher health consciousness of enrolled individuals. Since data
collection required an additional visit to GPs, which may be
indicative of higher compliance and a higher awareness and
understanding of health issues. Furthermore, questionnaires
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were administered by practice nurses (in contrast with NSAPH),
making alcohol consumption a potentially sensitive issue for
patients belonging to the GP practices. It is also important
to note that our survey covered two counties in northeast
Hungary, which are part of the Northern Great Plain region,
where abstinence rates were found to be one of the highest
in the country (70); meanwhile, the NSAPH collected alcohol
consumption at the national level and also 3 years earlier.

Other AUDIT studies on the Hungarian general population
were only available well before our study, making comparability
of alcohol consumption data difficult. An investigation between
1997 and 2002 as a part of the GENACIS project focused
on nine European countries (Switzerland, Spain, the UK,
Sweden, Finland, the Netherlands, the Czech Republic, Iceland,
and Hungary) using the AUDIT tool to assess alcohol
consumption behaviors. Comparing these data with our research
findings should be done with caution since age ranges and
interviewing methods differed (telephone, postal, face-to-face,
self-administered) in the countries, and data collection took
place much earlier than our investigation. Furthermore, types
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of alcohol-related harm were analyzed separately, rather than as
a single outcome variable. In all countries, drinking frequency
and quantity were higher for men. In 2001, as a part of this
project, the alcohol behavior of the Hungarian sample (age range
of 19-65 years) was analyzed with self-administered questions.
In this European study, only Sweden and Iceland could be
identified by a lower prevalence of drinking more than two
drinks per week, and Hungarian women were characterized by
the lowest frequency in this aspect. Although only Finland and
Iceland preceded Hungary in terms of heavy drinking (at least
once per month) among men, Sweden, Finland, and Iceland
were characterized by a higher prevalence among women. When
comparing the Hungarian data with our results, the frequency
of drinking more than two drinks per week was similar, but the
frequency of heavy drinking was found to be higher (71) when
compared to our findings. Though these data would be hardly
comparable with ours, as data collection occurred over one and
a half decades apart, from 2000 to 2001 an increase was observed
in alcohol consumption levels in Hungary (and stagnating at
this level until 2006) and ever since, a general declining trend
in consumption levels can be observed (72).

Comparing the alcohol behavior of the Hungarian general
and Roma populations in our study suggests that although
Roma people consume alcohol at lower frequencies, they
experience more alcohol-related harm, even when considering
past problems. This is congruent with the findings from Slovenia
by Zelko et al. which is the only research available on Roma
using the AUDIT questionnaire (49). Furthermore, studies in
Europe also indicate that alcohol-related harm affects certain
groups disproportionately, with the harm increasing with lower
socioeconomic status, though mostly accompanied by lower
consumption levels (9). Likewise, in the United States, alcohol
use is also differentially associated with negative outcomes
for different ethnic groups, which are not only related to
the levels of alcohol consumption, since residents of socially
disadvantaged areas and some ethnic minorities experience
more harm per gram of alcohol consumed than those living
in better conditions. The underlying causes may include
differences in social and socioeconomic factors (73, 74), cultural
differences in attitudes toward alcohol (74-76) and help-seeking
behaviors, a shortage of health and social services, knowledge
of negative consequences, shame and stigma associated with
alcohol problems, and biological or genetic differences in alcohol
metabolism (74).

Understanding the underlying social, cultural, and other
factors contributing to the disparities in alcohol-related harm is
essential from the point of view of public health (77). Although
higher socioeconomic status (SES) is usually linked to more
favorable health behaviors, in the case of alcohol consumption,
the link is not always so clear-cut. The frequency of alcohol
use tends to be higher among individuals with higher SES,
but when considering drinkers, larger quantities are consumed
by people with low socioeconomic status (78). Furthermore,
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more alcohol-related harm is experienced by some groups in
socially disadvantaged areas and by some ethnic minorities than
by those in better conditions (74). Discrimination and stigma
clearly impact stress throughout life and risky health behaviors,
including alcohol use. Excessive alcohol use can be a way to cope
with the stress of everyday life and with ethnic discrimination, as
research from the United States suggests. While the relationship
with the African American community is unclear, higher
alcohol consumption can be linked to self-reported unfair
treatment and racial discrimination among the Asian American
and Latino communities (16). In addition, research suggests
that there may be a larger stigma associated with alcohol-
consuming women in certain cultures (77). Furthermore, the
built environment (poor conditions, including less favorable
building conditions, housing, water safety, and sanitation) was
also found to be associated with indicators of heavy drinking
(79). These factors—which are all relevant for Roma living
in Europe and Hungary—cannot be ignored when addressing
racial and ethnic disparities in alcohol-related harm. When it
comes to sensitive issues like alcohol problems, where there
is a feeling that it may increase stigma against them, Roma’s
previous negative experiences with health services and mistrust
of medical professionals may be a barrier to help-seeking. Delay
in seeking help may also be caused by the problem that Roma
often try to hide their mental health problems from family and
from community members, which is due to the fear of damaging
the family’s reputation. Health treatment is often only sought at
more advanced stages of the problem (80).

Cultural norms and beliefs toward alcohol consumption
could be different and influence alcohol consumption patterns.
Certain cultures may be permissive, which may apply to Roma as
well because of a lack of knowledge of health consequences (74-
76, 80). Besides a poor understanding of the nature of addiction
itself (74-76, 80) and the availability of services and treatment
options, Roma could be distrustful of the medical system (81).
Physical barriers to healthcare services may delay or hamper
receiving adequate medical care and counseling, especially in the
case of Roma living in segregated colonies.

Our decomposition analysis revealed that, when considering
alcohol-related harm, disparities in gender and relationship
status affect Roma more than non-Roma, i.e., being single or a
woman causes more intense differences. Equalizing the gender
and marital status differences would be expected to reduce the
HG and HR alcohol-related harm frequency gaps by about 8
and 60%, respectively. These findings might be explained by
factors arising from Roma culture. This in fact means that, again,
being single and a woman are considered inferior statuses in
Roma communities (24, 73, 82-85), which may also contribute
to differences in alcohol-related harm among them.

In addition to ethnic-specific differences, our study findings
were consistent with common knowledge of the protective
effect of being a woman on alcohol consumption behaviors,
e.g., women are less likely to experience alcohol consumption
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at hazardous levels, suffer from the presence or incipience of
alcohol dependence, and experience present or past alcohol-
related harm (69, 71), even when dependence and alcohol
consumption are measured with different tools (70, 86).

Some limitations of our study are related to the Roma
population. The Roma sample was not representative of the
overall Hungarian Roma population; it was only representative
of Roma living in segregated colonies in northeast Hungary,
where they are concentrated. Roma individuals who were,
to various degrees, assimilated with the country’s general
population were not included in the analysis. Many Roma can
be reluctant to self-define themselves as Roma (87); therefore,
the reference sample of the Hungarian general population
may have included some Roma people as well. It also has
to be indicated that in our present study, the representation
of women among HR was higher when compared to HG,
similar to our previous surveys conducted among segregated
Roma colonies in Hungary (88) and to a cross-sectional study
conducted in Slovakia as well (89). This is because data collection
occurred during the day when women were at home and men
were away working. Between 2010 and 2015, the budget for
public works was quadrupled by the Hungarian government
for all Hungarian municipalities. This is especially relevant for
villages situated in northeast Hungary, where segregated Roma
settlements are concentrated, since the majority of participating
workers in the program are men from underprivileged Roma
communities (55). In addition, subjects aged 65 or over are
not represented in our study samples. Since the representation
of people over 65 years was as low as 3-4% in our previous
Roma surveys (29, 53, 88), the size of the strata 65-X would be
too small to make reliable conclusions for this subgroup of the
population. Another limitation can arise due to the decreased
number of Roma respondents in some sociodemographic strata
(e.g., tertiary education). The small number of Roma subjects
likely resulted in a type II error, which is responsible for the
lack of observable differences between the Roma and non-
Roma samples.

Furthermore, alcohol consumption and related problems
may be underreported (90) even when using the AUDIT
questionnaire (91), and the performance of the AUDIT
screening tool may be diminished in certain ethnic minorities
and ethnic groups with low acculturation (61). This problem
may also occur in Roma communities since previous research
suggests that Roma may be more inclined to please the
investigators than the rest of the population, which may have an
impact on the questionnaire results (76, 92, 93). This is especially
relevant when asking about sensitive issues such as alcohol
consumption. Roma people are already facing discrimination,
stigma, and negative stereotypes and may fear answering alcohol
consumption questions truthfully, which may be even more
pronounced when describing the negative effects of alcohol
use. The accurate understanding of the AUDIT questions and
recalling the necessary information can also be a problem in
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some cases. However, these two potential issues were addressed
by including Roma students as interviewers.

Nevertheless, investigating alcohol-attributed damage at the
ethnic level provides important information to identify high-risk
groups, and thus to design and implement more targeted and
accessible therapies for alcohol problems. Our study provides
insight into the alcohol consumption habits of the Hungarian
general and Roma populations, pointing out a specific need for
intervention targeting Roma people.

5. Conclusion

Our findings suggest that there are disparities in certain
aspects of alcohol-related damage in Hungary when the
Roma population is considered. Fighting stigma and poverty
in the case of marginalized people, ie., Roma living in
European countries and Hungary, is essential to reducing
inequities in alcohol-related harm. Furthermore, understanding
the impact of culture on alcohol consumption is important
for policymakers; culture-specific approaches are needed so
that interventions and treatment options can meet the needs
of vulnerable groups and ethnic minorities. Health education
on the adverse effects of alcohol should be delivered and
specifically tailored to Roma and removing barriers to receiving
adequate health services is also essential. An option may be
the improvement of screening and counseling (and treatment
referrals when needed) delivered at the primary care level since
GP practices are the most easily accessible for marginalized and
segregated populations.
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Background: Persistent inequalities in maternity care experience and outcomes
exist globally for ethnic minority (EM) and migrant women. Despite the fact that
this is an important research area, no prior study has been done in Hong Kong (HK)
to examine maternity care experience of EM women.

Objectives: To investigate maternity care experience of Pakistani EM women (both
local born and immigrants) during pregnancy, birth and after birth in hospital in
HK. An evaluation of their satisfaction and factors predicting satisfaction with care
during the three phases of maternity care was included in the study.

Methods: A cross sectional survey was conducted among Pakistani EM women
who had given birth in HK in last 3 years, using a structured questionnaire
by a bilingual interviewer, from April to May 2020. Counts and percentages
were used to describe all categorical variables. Association between predictor
variables and overall satisfaction was assessed by bivariate analysis and multiple
logistic regression.

Results: One hundred and twenty questionnaires were completed. Almost 60
percent of the women were very satisfied with the overall care. More than half
of the women described the care they received as kind, respectful and well
communicated. After adjusting for age and parity, HK born Pakistani women
expressed relatively less satisfaction with care, especially during pregnancy
and labor and birth, as compared with Pakistan born women. Women with
conversational or fluent English-speaking ability also felt comparatively less
satisfied particularly from intrapartum and postnatal care in hospital. Education
level had a negative association with satisfaction with care during pregnancy.

Conclusions: Maternity care providers should take into account the diversity of
EM women population in HK. Our findings suggest that effective communication
and care that can meet individual needs, expectations, and values is imperative to
improve experience and quality of maternity care for EM women in HK.

KEYWORDS

Pakistani women, maternity care, ethnic minority, immigrant, Hong Kong

1. Introduction

Maternity care, which is the healthcare received throughout pregnancy, during labor
and childbirth and up to 6 weeks after childbirth, is of vital significance for maternal and
child health. As such, policies have been implemented worldwide to ensure provision of
equitable good quality maternity care to every pregnant woman and child. Such efforts
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incorporated the agenda of the United Nations Millennium
Development Goals 4 and 5 (MDG, 2000-2015) and later the
Sustainable Development Goal 3 (SDG, 2016-2030) (1, 2). In
articulation with this, the World Health Organization (WHO) also
formulated the new Global Strategy for Women’s, Children’s and
Adolescents’ Health (2016-2030) for the SDG era in conjunction
with the global community (3).

Despite these efforts, persistent inequalities in maternity care
experience and outcomes exist globally, particularly for ethnic
minority and migrant women (4-6). These women tend to have
higher susceptibility to anxiety and depression as compared to
majority and native women (7, 8). Moreover, there is potentially
increased risk of prematurity, low birth weight, increased
maternal and infant morbidity and mortality (9, 10). Previous
research identified several factors shaping these inequalities,
including communication gap and lack of information due to
language and cultural differences, structural barriers, stereotyping,
discrimination and social exclusion (11, 12). Other factors included
socio-economic status, poverty, gender inequalities and living in
highly deprived areas (10, 12).

While branding itself as an international and inclusive
city, Hong Kong holds a hegemonic Chinese culture where
discrimination and marginalization of ethnic and migrant
communities are widespread (13). Despite their deep-rooted
presence in the city since its British colonial times, South Asians in
general, and the Pakistani community in particular, is one of the
most marginalized EM population in HK in terms of economic,
social and educational levels (14). Such marginalization is also
reflected in the health sector where they are exposed to higher
health risks yet poorer access to healthcare services (15, 16); women
in particular felt disengaged with the HK healthcare system (17).

Such marginality is likely to have detrimental effects on
maternity care experience of Pakistani EM women in HK. Research
conducted in Western countries has in fact documented adverse
perinatal outcomes and poor maternity care experience of Pakistani
EM women. A study from the United Kingdom (UK) for instance
investigated increased perinatal mortality in Pakistani EM women
and found that they had more risk factors, including low birth
weight, diabetes, gestational diabetes, less BMI (<18 kg/m2), high
parity and delayed bookings (>12 weeks) (18). Another UK study
indicated that very few Pakistani mothers took pre-conception folic
acid as they were less aware of the role of folic acid in congenital
anomalies prevention (19). Low utilization of pain relief during
birth was more common among Pakistani women, due to low
education, less native language speaking ability and discrepancies in
information availability. As a result, these women felt unsupported
and dissatisfied with the maternity care they received (20-22).
Conversely, Pakistani women with higher education were highly
confident, well supported and informed appropriately (20).

Although HK has one of the lowest maternal mortality and
infant mortality rate in the world (23), yet these indicators alone
are insufficient in measuring quality care. WHO maternal and new-
born quality care framework emphasized on experience of care as
a key domain along with clinical care provision and availability of
human and physical resources (24). Women satisfaction with care
is a quality indicator to measure experience of care that should be
evaluated for identifying areas for action to provide good quality
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maternity care (25). The objective of this study is to investigate
maternity care experience of Pakistani EM women (both local born
and immigrants) during pregnancy, birth and after birth in hospital
in HK. An evaluation of their satisfaction and factors predicting
satisfaction with care during the three phases of maternity care was
also included in the study.

2. Materials and methods

2.1. Study design, setting, and period

A cross-sectional study was conducted in HK from April to May
2020. Due to the social distancing measures during COVID-19, the
survey was done on phone through WhatsApp video call. Ethics
approval was obtained from the Survey and Behavioral Research
Ethics Committee of the University (SBRE-19-521).

2.2. Populations and eligibility

All women living in HK, aged 18 and above, self-identified
themselves as Pakistani and had given birth to at least one child
in HK in the past 3 years, were included as the target population of
the study. Women whose baby had died were excluded.

2.3. Sample size determination and
sampling procedures

Purposive and snowball sampling was employed to recruit the
eligible participants. The participants were reached through local
Pakistani WhatsApp groups, social networks, non-governmental
organizations working for ethnic minorities and community
workers. The purpose and procedure of the study was explained
to them and those who agreed to join were contacted to set the
schedule for the interview.

Sample size was estimated by assuming 50% women satisfaction
with maternity care services and 95% confidence interval with 7%
error of margin. It was calculated by the equation (26):

[ x px (1-p) x DEFF]
a2

N =

Where a (Probability of type 1 error) = 0.05, p (Prevalence
proportion) = 0.5, DEFF (Effect Size) = 1, d (Absolute precision)
= 0.07, N (Sample size) = 196. We planned to interview 200
Pakistani women.

2.4. Data collection tools and procedures

Data was collected through a structured, interviewer
administered paper-based questionnaire, adopted from the
Survey of Bangladeshi women’s experience of maternity services
(SBWEMS) (27). After obtaining the informed consent, the

participants were interviewed to fill the questionnaire on phone
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TABLE 1 Characteristics of study participants.

Characteristics N =120n (%)

Age group (yrs.)

15-24 17 (14.2)
25-34 79 (65.8)
36 and above 24 (20.0)
Parity

Prim parous 37 (30.8)
Multiparous 83 (69.2)
Gestation at birth

>37 weeks 99 (82.5)
<37 weeks 21(17.5)
Infant birth weight

>2.51kg 100 (83.3)
<2.5kg 20 (16.7)
Type of delivery

Vaginal delivery 83 (69.2)
Vaginal assisted by equipment 03 (2.5)
A planned cesarean delivery 16 (13.3)
An emergency cesarean delivery 18 (15)
Country of birth

Pakistan 98 (81.7)
Hong Kong 21 (17.5)
Others 01 (0.8)
Education level

Secondary and less 78 (65)
Some university and above 42 (35)
Primary language

Urdu 60 (50)
English 2(1.7)
Cantonese 1(0.8)
Others 57 (47.5)

through WhatsApp video call at the prescheduled date and time by
a bilingual interviewer. The interview was conducted in English or
Urdu depending upon participant’s preference. On an average the
interview lasted for 45-60 min.

2.5. Outcome variables and measurements

The primary outcome variable was women’s overall satisfaction
with care in each of the three phases of pregnancy. For overall
satisfaction participants were asked “Thinking back now, how
satisfied are you, overall, with the care you received during
your pregnancy, labor and delivery and after birth (in separate
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questions)?” Responses were recorded on a 4 point Likert scale:
very satisfied, somewhat satisfied, somewhat dissatisfied and very
dissatisfied. For statistical analysis, the answers were dichotomized
into “high satisfaction (Very satisfied)” and “less satisfaction
(somewhat satisfied, somewhat dissatisfied, and very dissatisfied)”.
This was done firstly because not many women opted for the
somewhat dissatisfied or very dissatisfied categories. Secondly from
previous research we found that a rating of “very satisfied” is
used as indicator for optimal care with lower ratings pointing
out that there was room for improvement (28, 29). Further
maternity care experience was assessed in terms of access to
care, information exchange and perceptions of care. These were
evaluated by questions regarding choice of gender of health care
professionals, continuity of care, interactions with staff, availability
of interpreters, information leaflets, and satisfaction with analgesia,
length of stay in the hospital and preferences for care.

2.6. Data quality control

We employed the SBWEMS questionnaire which had good
validity and reliability in examining ethnic minority women’s
satisfaction with antenatal, intrapartum and postnatal care (27).
The questionnaire was pilot tested with 10 Pakistani EM women to
check any inconsistencies and objections and revised accordingly.

2.7. Data processing and analysis

All the data was checked for completeness and entered in
SPSS version 24.0, which was also used for all analysis. Counts
and percentages were used to describe all categorical variables
including the variables related to outcome variables. Bivariate
analyses, including the chi-square test, Fisher’s exact test was
performed to test the associations between individual predictors
and the outcome variables (not shown in results). Multiple logistic
regression analysis was then done with the significant independent
variables forthree outcome (dependent) variables: less satisfaction
with care during pregnancy, labor and birth and after birth. P-value
< 0.05 was considered statistically significant. Age and parity were
adjusted as confounders. The fit of the model was tested using the
Hosmer-Lemeshow test.

3. Results

One hundred and twenty questionnaires were completed.
Table 1 shows the profile of the participants. The majority of
the women were Pakistan born (81.7%), aged at 34 years and
below (80.0%), had delivered vaginally (71.7%), at term (82.5%)
and had normal birth weight babies (83.3%). About two-thirds
of them were multiparous (69.2%) and had education level of
Secondary or below (65%). Half of the respondents spoke Urdu
as their primary language followed by other regional languages of
Pakistan, whereas English and Cantonese were less often spoken
as primary languages. Table 2 shows the self-described language
ability of the respondents. More than half (60%) were able to speak
and two-thirds could read, write and understand English either
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TABLE 2 Language ability of the participants.

10.3389/fpubh.2023.1009214

Languages Not at all n (%) With difficulty n (%) Well n (%) Fluent n (%)
Urdu Speak 0 6(5) 53 (44.2) 61 (50.8)
Read 19 (15.8) 11(9.2) 41 (34.2) 49 (40.8)
Write 24 (20) 13 (10.8) 36 (30) 47.(39.2)
Understand 0 5(42) 56 (46.7) 59 (49.2)
English Speak 14 (11.7) 34(283) 39 (32.5) 33 (27.5)
Read 19 (15.8) 18 (15) 40 (33.3) 43 (35.8)
Write 20 (16.7) 19 (15.8) 38 (31.7) 43 (35.8)
Understand 12 (10) 27 (22.5) 38 (31.7) 43 (35.8)
Cantonese Speak 66 (55) 28(23.3) 19 (15.8) 7(5.8)
Read 100 (83.3) 11(92) 7(5.8) 2(17)
Write 101 (84.2) 8(6.7) 9(7.5) 2(17)
Understand 60 (50) 32(267) 21(17.5) 7(5.8)

well or fluently. Only 23.3 and 21.6% women could understand
and speak Cantonese well or fluent and very few could read
or write.

3.1. Antenatal care

During the antenatal care (Table 3), more than half (57.6%)
of the women had choice of time of antenatal checkups but
only 22% of the women were given choice of whether to have
a man or woman perform their antenatal checkups. Two-thirds
(67%) of the women strongly agreed that they were always
encouraged to ask questions and always understood the advice
given during their checkups. Almost two-thirds (63.3%) had
enough time talking to doctors or midwives. Twenty-two percent
of the women were provided with information leaflets in their
primary language and 59% of those who received them reported
that they were understandable and comprehensive. Majority of
the women were provided interpreters by HCPs (73.8%). Only
ten women attended antenatal classes and 61.7% did not attend
the classes due to their lack of knowledge of the existence of
these classes.

3.2. Intrapartum care

Regarding care during labor and birth (Table 3), most women
(73%) were allowed to have choice of supporting people during
labor and birth. The majority (84%) had someone to provide
interpreting services during labor and birth and of these 42%
of the women were offered choice of interpreter by the HCPs.
Less than two thirds (61.7%) were very satisfied with the
communication with HCP and only half (50.8%) reported a
very kind attitude of staff during labor and birth. Less than
half (47.5%) of the women were very satisfied with the pain
relief received during labor and only 31% were allowed to move
during labor.
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3.3. Postnatal care in hospital

With respect to care during postnatal period in hospital
(Table 3), most of the women (70%) were given skin to skin contact
with baby in the first hour after birth. However, only 31% were
offered the chance to start breast feeding in the first hour after birth,
only 34% of the babies were exclusively breast fed and 40% of the
babies received both breast and bottle milk while in the hospital.
The majority, 83%, of the women felt that they received enough
breast feeding advice and support.

Two-thirds (67%) of the women had a post-natal stay of 3
days or more, and most (80%) felt right about their length of stay.
More than half of the respondents (56.7 %) stated that the staff
looked after them in a very kind way following the birth of the
baby. Less than 10% of women were asked by the HCPs if they had
any preference or wanted to follow any particular custom after the
baby’s birth.

3.4. Satisfaction with care

Women’s satisfaction with care during pregnancy, labor/birth
and after birth in hospital are shown in the Table 4. More than half
of the participants were very satisfied with antenatal care (57.5%),
intrapartum care (59.2%) and postnatal care in the hospital (59.2%).
Nearly one third were somewhat satisfied with the care received
during antenatal (35.8%), intrapartum (32.5%) and postnatal
periods (35.8%). Less than 10% were somewhat dissatisfied or
very dissatisfied with the maternity care received during the three
phases of pregnancy. After adjusting for age and parity, country of
birth and education level were statistically significant independent
predictors of satisfaction with care during pregnancy; country
of birth and English speaking (collapsed into with difficulty or
not at all, well, fluent) were statistically significant independent
predictors of satisfaction with care during labor and birth; while
English speaking had only borderline significant association with
satisfaction with care after birth in the multivariable analysis. The
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TABLE 3 Access to care, information exchange and perceptions of care during the three phases of maternity.

During pregnancy

Have choice of time of antenatal check-ups 68 (57.6)1
Have choice with whom to have antenatal checkups (man or woman) 26 (22.0)1
Received continuous antenatal care from one or two people or different of the same team 30 (25)

Attended antenatal classes 10 (8.3)

Did not know about antenatal classes 74 (61.7)
Received nutritional supplements (folate, iron, calcium) 82 (68.3)
Provided information leaflets in primary language 27 (22.5)
Professional interpreter provided by the Healthcare professionals 31 (73.8)%
Explained enough information about tests and procedures needed 94 (78.3)
Had enough time talking to doctors or midwives during check-ups 76 (63.3)
Always encouraged to ask questions and understood advice given 80 (66.7)
Never felt treated differently to other people by HCP 96 (80)

Choice about type of healthcare professional (man or woman) 31(25.8)
During labor and birth allowed to have choice of support people 87 (72.5)
Allowed to move around during labor 37 (30.8)
Right number of hospital staff around during labor and birth 92 (76.7)
Needed interpreter 31(25.8)
Was aware of the availability of professional interpreter 29 (93.5)8
Had someone to provide interpreting services 26 (83.9)8
Offered choice of interpreter by the HCP 13 (41.9)8
Very satisfied with the communication with HCP 74 (61.7)
Had met staff before 26 (21.7)
HCP treated with respect for most of the time 73 (60.8)
Doctors spent enough time during labor and birth 73 (60.8)
Midwives spent enough time during labor and birth 88(73.3)
Very satisfied with the pain relief received 57 (47.5)
Left alone and worried in labor 25(20.8)
Left alone and worried after birth 22(18.3)
Staff looked after in a very kind way during labor and delivery 61 (50.8)
Never felt treated differently to other people by HCP 89 (74.2)
Postnatal stay 3 days or more 80 (66.7)
Felt length of stay about right 97 (80.8)
Baby had skin to skin contact in the first hour after birth 84 (70)

Offered to help start breastfeeding in first hour after birth by the HCP 37 (30.8)
Baby was exclusively breast milk fed vs. both breast and formula milk or only formula milk in the first few days 41(34.2)
Received enough breast feeding advice and support 100 (83.3)
Always understood the information provided 70 (58.3)
Felt got enough help with own needs from hospital staff 100 (83.3)
Felt got enough help with baby from hospital staff 99 (82.5)
Happy with visiting times 79 (65.8)

(Continued)
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TABLE 3 (Continued)

10.3389/fpubh.2023.1009214

Staff looked after in a very kind way following the birth of baby 68 (56.7)
Strongly agree doctors spent enough time 43 (35.8)
Strongly agree midwives spent enough time 59 (49.2)
HCP asked if had any preference or wanted to follow any particular custom after birth of baby 11(9.2)

HCP asked about any food preference 105 (87.5)

Counts with percentages, N = 120.

T Total number of participants = 118, 02 women did not receive initial antenatal care in Hong Kong.

#Total number of participants = 42, rest did not require interpreting services.
S$Total number of participants = 31, rest did not require interpreting services.

TABLE 4 Satisfaction with maternity care services (counts with
percentages, N = 120).

Level of During During labor After
satisfaction pregnancy and birth birth

Very satisfied 69 (57.5) 71 (59.2) 71 (59.2)
Somewhat satisfied 43 (35.8) 39 (32.5) 43 (35.8)
Somewhat 7 (5.8) 5(4.2) 5(4.2)

dissatisfied

Very dissatisfied 1(0.8) 5(4.2) 1(0.8)

p-values of Hosmer Lemeshow statistics for the three models with
these variables were 0.305 > 0.05, 0.852 > 0.05, and 0.843 >
0.05 respectively indicating models fit well. The results of the
multivariable analysis (Table 5) reflects that HK born Pakistani
women were about four times more likely to be less than very
satisfied with the antenatal care when compared to Pakistan born
women [adjusted odds ratio (AOR) = 4.1, 95% confidence interval
(CI) = 1.3-13.0] and those with education of some university or
above were almost 3 times less satisfied with the care received (AOR
= 2.9, 95% CI = 1.1-7.4) than those with lower education levels.
Also HK born women (AOR = 3.7,95% CI = 1.2-11.1) and women
with English speaking ability of well (AOR = 4.0 95% CI = 1.3-
12.0) and fluent (AOR = 3.8, 95% CI = 1.1-14.0) were significantly
more likely to be less than very satisfied with the intrapartum
care in comparison with Pakistan-born women and women with
who could not speak English at all or with difficulty. For postnatal
care only those who rated their English speaking as “well” had
borderline significantly higher odds of being less than very satisfied
(AOR = 2.4 95% CI = 1.0-7.7).

4. Discussion

This study found that the majority of the surveyed Pakistani
EM women in HK were either very satisfied or somewhat satisfied
with their overall maternity care. More than half of the women
described the care they received as kind, respectful and well
communicated. Women’s country of birth, English-speaking ability
and level of education were significant factors associated with
level of satisfaction during different phases of pregnancy. HK born
Pakistani women expressed relatively less satisfaction with care,
especially during pregnancy and labor and birth, as compared
with Pakistan born women. Women with conversational or
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fluent English-speaking ability also felt comparatively less satisfied
particularly from intrapartum and postnatal care in hospital.
Besides, education level had a negative association with satisfaction
with care during pregnancy.

Women’s relatively increase satisfaction with care in the present
study might be related to developments of maternal health services
catering for ethnic minority women over the years. The differences
in women’s satisfaction in association with country of birth can
be explained by women’s different expectations of maternity
health services and their prior experience of healthcare system
(30). Pakistan born women may have previous experience with
healthcare in Pakistan, which is a low-income country having less
resources as compared to HK. Based on this comparison, these
women’s expectations of care were fulfilled and they conveyed
increased satisfaction with the resources and facilities provided by
maternity care services in HK. Similar findings were reported in an
Australian study of maternity care experience of immigrant Afghan
women in Melbourne, Australia (31). On the contrary, HK born
Pakistani women were acquainted with the health services in HK or
had past experience of maternity care in HK; as a result, they may
have developed greater expectations of care and thus were likely to
be critical of the care they received. Similar views were expressed
by the UK healthcare professionals providing care to the UK-born
EM women. They found UK-born EM mothers to be more self-
confident and expressive, and involved in care-related decision
making. They had an enhanced understanding of the healthcare
system, available resources and expectations of care (32).

Similar to previous research (33, 34), women’s expectations and
satisfaction with healthcare services also varied with the education
level achieved. Women with higher education level tended to be
more vocal, information seeking and might anticipate higher level
of responsiveness from the healthcare providers. This may explain
why Pakistani women with higher education in Hong Kong had less
satisfaction with the antenatal services provided.

Effective communication between healthcare professionals and
patients is vital for quality care (35); previous research showed
language barriers clearly impede good communication between
the ethnic minority women and their care givers (12, 36). Yet the
settings and findings of the current study are different compared to
previous research, which was mainly conducted in English speaking
countries (20, 21). In Hong Kong Cantonese is in fact the native
language, while English is the second official language (37); in
this context, Pakistani women with self-rated conversational or
fluent English-speaking ability perceived more language barriers
compared to those who had low or no proficiency at all, particularly
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TABLE 5 Multivariable analysis showing AOR for less satisfaction with the overall maternity care services.

Characteristics During pregnancy During labor and birth After birth
AOR (ClI) P-value AOR (CI) P-value AOR (CI) P-value

Country of birth

Pakistan 1 1 1

Hong Kong 4.1 (1.3-13.0) 0.01 3.7 (1.2-11.1) 0.02 1.7 (0.6-4.7) 0.32

English speaking

Not at all or with 1 1 1

difficulty

Well 1.6 (0.6-4.5) 0.37 4(1.3-12) 0.01 2.8 (1.0-7.7) 0.05

Fluent 1.5 (0.4-5.2) 0.48 3.8 (1.1-14) 0.04 2.4(0.7-8.1) 0.15

Education level

Secondary and less 1 1 1

Some university or above 2.9 (1.1-7.4) 0.02 1.2 (0.5-3.0) 0.75 1.4 (0.6-3.5) 0.44

AOR, Adjusted odds ratio; CI, Confidence interval; P < 0.05, Significant. The bold values represent statistically significant results.

during labor and birth. The results of this study indicate that
most of the women who had no or low English proficiency
were provided with interpreting services; as a result, they felt
communication was effective and the care received satisfactory. On
the other hand, women with increased English-speaking fluency
faced difficulties in communication due to the non-availability of
English-speaking healthcare professionals, especially midwives and
lower-level staff. Therefore, these women felt less responded to
and engaged by the maternity care staff and were eventually less
satisfied with the care received. A systematic review of immigrant
women maternity care experience also highlights the importance
of shared language between the women and the service provider.
One of the main barriers between immigrant women and their
caregivers is the language difficulty which creates hindrance in good
communication and understanding. This problem mainly arises
when the women are not fluent in the language of the receiving
country (29).

The relationship between women and healthcare professionals
plays a key role in shaping their perceptions of care, accessing
services, utilization and outcomes (12). Although women in this
study had increased overall satisfaction with their care, yet their
desire for support, kind behavior of staff, understanding and
respectful attitude were not fulfilled to a larger extent particularly
during labor and birth. Conversely, positive experiences were
reported when the staff showed empathy, attended to their
individual needs with patience, sensitivity and in a timely manner.
These findings are consistent with other studies of ethnic minority
women’s experience of maternity care (12, 21, 38, 39).

4.1. Strengths and limitations

This study has some limitations. Firstly, it did not include the
local population for comparison and also the results cannot be
implied to other ethnic minority groups. Secondly women who
had given birth within the previous 3 years were included in the
study, they might have had difficulties in recalling their experiences
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and introduce potential recall bias. Thirdly our sample size was
relatively small as we were not able to achieve our calculated
sample size.

Despite of the abovementioned limitations, this study has
some strengths too. It is the first to explore the maternity
care experience of ethnic minority Pakistani women in HK.
Estimating satisfaction is not easy. Respondents may be hesitant to
acknowledge dissatisfaction. In this study the interviews conducted
by an interviewer of same gender and ethnic group as the
respondent, and in the language of women’s choice, is probably
a protection against the likelihood that dissatisfaction would not
be expressed. Involvement of the bilingual researcher sharing the
similar ethnicity and cultural upbringing as that of respondents
ensured the participation of this hard to reach group. This
improves the integrity of the study (40), and indeed the sample
was heterogeneous ranging from only Urdu speaking mothers
to mothers having English fluency and women who bridged
educational spectrum from illiteracy to higher degrees.

4.2. Implications

The study demonstrated that effective communication and
care that can meet individual expectations, needs and values are
essential for providing good quality care to the Pakistani EM
women. Maternity care providers should take into account the
diversity of EM population in HK. In addition to the provision
of interpreters and social assistance to the women with decrease
language proficiency and education level, it is also necessary to
provide opportunities for the educated and well-spoken women.
There is a need to increase the number of Midwives and lower staft
with enhanced English language fluency in HK so that language
barrier can be overcome and better communication can facilitate
better maternity care experience and improve maternal and health
outcomes. Thus, it reiterates the importance of provision of
person-centered maternity care in improving quality and reducing
inequalities among ethnic minority and migrant women.
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5. Conclusion

This study gives an insight into the evaluation of maternal
healthcare system of HK from a sub-group of EM women
perspective. Providing person-centered care and addressing
barriers in communication can lead to relatively higher level of
satisfaction and improvements in the quality of care provided
to EM population. Further research is required in this under
researched area with the involvement of broader and diverse ethnic
minority groups.
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