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Abstract: The study aims to estimate the relationship between the individual/local socioeconomic
status and the health of internal elderly migrants in China. A multilevel logistic model was used to
estimate this association. The estimations were undertaken for 11,111 migrants aged over 60 years,
using nationally representative data: the 2015 Migrant Dynamics Monitoring Survey (MDMS),
which was carried out in China. Odds ratios with 95% confidence intervals were reported. Both
the household income per capita and the area-level average wage were positively associated with
migrants’ self-reported health; however, public service supply was not significantly related to their
health. In addition, given the household income, migrants living in communities with a higher
average wage were more likely to report poor health. Migrants’ health benefited from individual
socioeconomic status, but not from the local socioeconomic status, which the migrants cannot enjoy.
This study highlights the importance of multilevel and non-discriminatory policies between migrants
and local residents.

Keywords: elderly migrant; health; income; local socioeconomic status; public service provision;
China

1. Introduction

Internal migration refers to the movement of people within a geopolitical unity, which is a
common occurrence in many regions such as Europe, the US, and China [1]. China has the world’s
largest migration population, which increased significantly from 50 million in 1990 to 252 million
in 2014. During the last two decades, an increasing number of families migrated with their elderly
members. The proportion of people aged over 45 years increased from 9.7% in 2010 to 12.9% in 2014,
accounting for the overall increase in the number of migrants during this period [2].

The elderly migrants usually possess poorer socioeconomic characteristics. Over 30% of the
elderly migrants, aged over 60 years, continue to work due to financial pressure. They usually
accept low-paying jobs in labor-intensive industries, such as manufacturing, goods transportation,
construction, entertainment, housekeeping, and restaurant services. In addition, without local hukou
(local residents’ registration), migrants are not entitled to enjoy the same social benefits as the local
people are. They are also less likely to have complete access to healthcare services, comfortable housing,
and fair employment conditions [2–4].

The low socioeconomic status, combined with limited social benefits, has resulted in the unique
characteristics in the measures for seeking medical treatment for the elderly migration population in
China. According to the 2015 Migrant Dynamics Monitoring Survey (MDMS), 54.27% of the elderly
migrants preferred being either self-treated or untreated rather than visiting hospitals; 18% requiring
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hospitalization did not use the inpatient service, and among those who received it, 30% returned to
their hometown for hospitalization.

A robust socioeconomic gradient in health is well documented among the public, with higher
socioeconomic statuses indicating better health outcomes [5,6]. However, studies on internal migrants
provide inconsistent and scarce results. Studies using data from some high-income countries
(e.g., Austria and the European Union) strengthened the evidence linking a lower socioeconomic
status with poor health outcomes, whereas evidence from studies conducted in the US and Peru
showed that individuals having low socioeconomic status had similar or better health than that of
their richer and more acculturated counterparts [7–15].

To the best of my knowledge, only two studies about migrant workers’ health and its determinants
have been conducted in China. Studies suggest that financial and employment difficulties contribute
substantially to the mental health issues of migrant workers [16,17]. There is scarce information on
Chinese migrants, particularly the elderly. Therefore, the association between health and the individual
socioeconomic status for Chinese elderly migrants was evaluated accordingly.

Results regarding the health disparity in the socioeconomic status vary, possibly due to the
differences in the study methodology and datasets. Further, the most important reason for this
variation is that the mechanisms underlying the relationship between socioeconomic status and health
may differ depending on the geographic location and sociocultural context of the population studied
(e.g., social welfare system development) [10,14]. Thus, this study aims to estimate the extent to
which the health of elderly migrants benefits from local socioeconomic status. The results showed that
individual socioeconomic status was positively associated with migrants’ self-reported health, even
controlling for the local socioeconomic status. Moreover, migrants’ health benefits only from the local
socioeconomic status, which they are able to enjoy.

2. Methods

2.1. Data Source

A group of city-level variables and individual sample data were used to estimate the
relationship between individual/local socioeconomic status and health of elderly migrants. Each
city’s socioeconomic indicators were obtained from the 2016 China City Statistical Yearbook.
Individual sample data for this study were drawn from the 2015 MDMS in China, carried out in the
migrants’ destination cities. The survey was conducted in May 2015, commissioned by the National
Population and Family Planning Commission of China, and coordinated by the China Population and
Development Research Center. MDMS is an open access and nationally representative sample survey,
and aims to examine the socioeconomic status of migrants, determinations of medical services use,
and health outcomes.

The 2015 MDMS adopted a stratified three-stage probability proportionate to size (PPS) sampling,
and the annual national data on migrants from each province in 2014 was considered the basic
sampling frame. The survey covered 348 cities from all 32 provincial units in China. Within each
city, communities were randomly selected using the PPS, resulting in 10,300 communities nationwide.
In each selected community, 20 eligible individual migrants were randomly selected to participate in
the survey. Migrants who moved across county boundaries and have been residing at their current
location for more than one month were interviewed face-to-face by trained interviewers, using a
structured questionnaire. All participants provided written consents. The MDMS sample is considered
as a good representation of the population, with sampling errors being relatively small and within the
acceptable range [18].

In total, 12,718 migrants aged over 60 years were interviewed. Of the total responses,
126 observations with either missing values or logical contradiction were excluded and
1481 observations without matching city-level data were deleted, after which the final sample size
comprised 11,111 observations.
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2.2. Variables

2.2.1. Health Outcomes

To measure the elderly migrants’ health, the MDMS includes the question: ‘How would you
evaluate your health—healthy, basic healthy, or unhealthy?’ We constructed a category variable
of ‘self-reported health’, the value of which ranges from 1 to 3 (1 = healthy; 2 = basic healthy;
3 = unhealthy). Self-reported health is a commonly used variable, and has been validated as a
good indicator of overall health [19].

2.2.2. Individual Socioeconomic Status

Individual socioeconomic status was measured by the logarithm (log) of household income per
capita. Household income includes the wage income and operating income. The resources available
to any family member depend on both the family’s income and the number of family members
sharing that income. Therefore, the income was adjusted for family size by dividing by the number of
family members. Family size refers to a census subfamily, which includes all related individuals in
a household.

2.2.3. Local Socioeconomic Status

The health status of the migration population is influenced by both economic development,
which was evaluated by average area-level wages, and the nature of public policies pursued by a
government—that is, the quality and quantity of public services available to the population—which
was measured by the log of public expenditure per capita [20].

2.2.4. Individual and Migrate Characteristics

Demographic variables included gender (reference group: female), marital status (reference
group: married with spouse present (common-law marriage was considered as being married)), the
log of average daily exercise time, age, and age quadric. Insurance status was divided into uninsured,
underinsured (reference group), and fully insured. If respondents reported that they had no insurance
coverage, they were considered uninsured. The term ‘underinsured’ is defined as the status when
migrants have medical insurance from places other than their place of residence. Medical expenses
cannot be reimbursed by the local medical insurance institutions for underinsured migrants. Therefore,
they do not have sufficient financial protection. Individuals with local insurance were regarded as the
fully insured. Educational attainment in the data was defined at three levels: primary school or below,
high school, and college or above, with primary school or below serving as the reference group.

Migrate characteristics include migrants’ reasons and scope for movements. Accordingly, the
MDMS includes the question, ‘Why did you choose to move here?’ with the possible responses
including the following: seeking job, looking after children or grandchildren, moving for retirement,
keeping fit, or other reasons, which is a residual category asked in the survey. The variable for the
move reasons was coded two if individuals moved to look after children or grandchildren, one if
they move for retirement or for keeping fit, and zero if they moved to seek jobs or for other reasons.
The move scope comprised two categories: intra-urban mobility and cross-city (reference group).

2.3. Analytical Procedure

The descriptive statistics contain frequencies with percentages and means with standard
deviations for the total sample, and by move reasons. Next, an ordered logit regression analysis
controlling for income was conducted to estimate the correlation between income and health.
Regression models were adjusted for age, gender, marital status, Han nationality, insurance status,
education attainment, health behaviors, and region. Odds ratios (ORs) with 95% confidence intervals
(CIs) were reported. Then, a two-level hierarchical ordered logit regression was formulated to estimate
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the association between individual/local socioeconomic status and health of the elderly migrants [21].
The local socioeconomic status and the interaction of individual and local socioeconomic status were
controlled individually.

An underlying endogeneity problem may exist if migrants move to a particular locality in order to
achieve optimal health. Quasi-experimental or instrument variables may correct the bias [22]. However,
because of data limitation, these corrections are unavailable. As alternative solutions, analyses were
stratified by move reasons. Those migrants moving to look after children reach a particular locality
wherein the family members reside with little consideration of their own optimal health. The analysis
focusing on respondents who move to look after children may remove the endogeneity issue. Statistical
analyses were performed using STATA 14.0 (StataCorp, College Station, TX, USA).

3. Results

The descriptive statistics contain frequencies, as described in Table 1. The mean age of the
participants was 67 years, 52% were male, 81% were either married or cohabiting, with the majority
being of Han nationality (90%) and residents of rural areas (66%). On average, the participants exercise
for 66 min daily.

Table 1. Statistical description.

Variables All
N = 11,111

Moving for Job, for Retirement, for
Keeping Fit, or Other Reasons

N = 7364

Moving for Looking
after Children

N = 3737

Health Outcomes

Self-reported healthy (%) 44.07 40.73 50.74

Self-reported basic healthy (%) 44.5 45.23 43.05

Self-reported unhealthy (%) 11.43 14.04 6.21

Household income # (yuan)
1969.95

(4801.99)
1851.10

(3094.12)
2205.65

(7866.21)

Local Socioeconomic Status

Average wage # (yuan)
4570

(1398.26)
4370.66

(1350.73)
4968.69

(1483.48)

The share of public expenditure
in GDP # (%)

10.19
(5.54)

9.72
(5.29)

11.13
(5.98)

Migrate Characteristics

Intra-urban mobility (%) 42.81 39.14 50.16

Migrate Reasons

Moving for job or for others
reasons (%) 32.51 48.76 0

Moving with their family
members mentfor aged or for

keeping fit (%)
34.19 51.24 0

Looking after children (%) 33.3 0 100

Individual Characteristics

Age # (year)
66.81
(6.33)

67.49
(7.17)

65.46
(4.83)

Married (%) 80.77 79.95 82.41

Rural hukou (%) 66.26 66.11 66.56

Male (%) 51.87 56/65 42.32

Han nationality (%) 90.43 90.17 90.96

Average daily exercise time #

(minutes)
66.08

(45.97)
66.09

(47.20)
68.99

(44.74)



Int. J. Environ. Res. Public Health 2017, 14, 370 5 of 12

Table 1. Cont.

Variables All
N = 11,111

Moving for Job, for Retirement, for
Keeping Fit, or Other Reasons

N = 7364

Moving for Looking
after Children

N = 3737

Insurance Status

Uninsured (%) 14.81 15.48 13.48

Under-insured (%) 75.43 73.38 79.53

Fully insured (%) 9.76 11.15 6.99

Education Attainment

Primary school and below (%) 61.59 61.38 62.01

High school (%) 24.49 24.79 23.90

College and above (%) 13.92 13.83 14.10
#: indicates continuous variable; Mean (Standard deviation) of continuous variables is shown.

The elderly migrants possessed poor socioeconomic status. Sixty-two percent had primary school
education or below. The average household income of the migrants was 1970 yuan, whereas the
average wage was 4570 yuan in the same period. Although the share of public expenditure in gross
domestic product (GDP) was above 10%, less than 50% of the respondents reported a healthy status.
This could be deduced because only 10% of the migrants were fully insured.

Comparing those who move for looking after children, we observed that the elderly migrants
who move to find a job, for retirement or for keeping fit tended to be mostly male, older, earning lesser
income, and less likely to consider themselves as being in good health.

Table 2 presents the association between the individual and local socioeconomic status of migrants
and their health. A positive correlation between individual income and health status was observed.
A one-percent higher household income per capita was associated with a 30% lower likelihood of poor
health (Table 2, Model 1). In addition, a one-percent higher average area-level wage was related to
a 31% lower likelihood of having an unhealthy status. However, a one-percent higher share of the
local public expenditure in GDP was associated with a three-percent higher incidence of poor health
(Table 2, Model 2). Given the same household income, migrants living in the area with a one-percent
higher average wage were related to a 41% higher probability of having an unhealthy status (Table 2,
Model 3).

Table 2. Association between the individual and local socioeconomic status of migrants and their health.

Model 1 Model 2 Model 3

OR (95 CIs) OR (95 CIs) OR (95 CIs)

Household income
0.695 *** 0.781 *** 0.015 ***

(0.659–0.732) (0.733–0.831) (0.001–0.187)

Average wage
0.588 ** 0.033 ***

(0.354–0.976) (0.004–0.253)

Share of public expenditure
in GDP

1.030 ** 0.951

(1.005–1.055) (0.860–1.053)

Household income *
Average wage

1.412 ***

(1.111–1.795)

Household income * Share of
public expenditure in GDP

1.009

(0.997–1.021)
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Table 2. Cont.

Model 1 Model 2 Model 3

OR (95 CIs) OR (95 CIs) OR (95 CIs)

Age
1.243 *** 1.265 *** 1.261 ***

(1.131–1.366) (1.145–1.399) (1.144–1.390)

Age quadric
0.999 *** 0.999 *** 0.999 ***

(0.998–1.000) (0.998–0.999) (0.998–0.999)

Male
1.069 * 1.078 * 1.078 **

(0.997–1.146) (0.999–1.164) (1.000–1.161)

Han nationality
0.789 *** 0.973 0.883 *

(0.700–0.890) (0.826–1.145) (0.763–1.022)

Married
0.956 0.926 0.943

(0.867–1.055) (0.834–1.029) (0.851–1.044)

Intra-urban mobility
0.760 *** 0.741 *** 0.733 ***

(0.706–0.819) (0.670–0.819) (0.672–0.800)

Move for retirement or for
keeping fit

1.123 *** 1.106 ** 1.135 **

(1.029–1.227) (1.000–1.223) (1.031–1.250)

Moving for looking after
children

1.896 *** 1.819 *** 1.959 ***

(1.726–2.083) (1.638–2.020) (1.770–2.167)

High school
0.793 *** 0.758 *** 0.769 ***

(0.727–0.866) (0.686–0.836) (0.700–0.846)

College and above
0.830 *** 0.795 *** 0.832 ***

(0.741–0.930) (0.698–0.905) (0.735–0.943)

Rural hukou
1.024 1.027 1.046

(0.941–1.115) (0.932–1.133) (0.953–1.147)

Under-insured
1.051 0.913 0.964

(0.934–1.182) (0.787–1.059) (0.840–1.107)

Fully insured
1.101 ** 1.094 1.044

(0.998–1.213) (0.976–1.227) (0.936–1.165)

Average daily exercise time
0.922 *** 0.904 *** 0.915 ***

(0.907–0.937) (0.890–0.919) (0.901–0.929)

Observations 11,111 11,111 11,111

GDP: gross domestic product; OR: odds ratios; CIs: confidence intervals; ***: p < 0.01; **: p < 0.05; *: p < 0.1.

Tables 3 and 4 present the analyses stratified by the reasons for migration. The basic results were
observed to be consistent. Household income per capita was still negatively associated with poor
health outcomes, whereas the local socioeconomic status was not significantly related to the health of
migrants moving to look after children.
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Table 3. Association between individual and local socioeconomic status and health status among
migrants moving to find a job or for retirements or for keeping fit or other reasons.

Model 1 Model 2 Model 3

Odds Ratio
(95 CIs)

Odds Ratio
(95 CIs)

Odds Ratio
(95 CIs)

Household income
0.624 *** 0.690 *** 0.014 **

(0.580–0.672) (0.630–0.755) (0.000–0.593)

Average wage 0.557 ** 0.049 **
(0.313–0.989) (0.004–0.653)

Share of public expenditure in GDP 1.024 * 1.053
(0.997–1.052) (0.933–1.187)

Household income * Average wage 1.420 *
(0.999–2.019)

Household income * Share of public
expenditure in GDP

0.996
(0.980–1.013)

Age 1.455 *** 1.557 *** 1.512 ***
(1.307–1.619) (1.387–1.749) (1.351–1.692)

Age quadric 0.998 *** 0.997 *** 0.998 ***
(0.997–0.999) (0.997–0.998) (0.997–0.998)

Male
1.063 1.063 1.062

(0.977–1.158) (0.967–1.170) (0.968–1.164)

Han nationality 0.865 * 0.969 0.952
(0.747–1.001) (0.784–1.197) (0.789–1.150)

Married
0.936 0.907 0.931

(0.828–1.059) (0.795–1.034) (0.820–1.057)

Intra-urban mobility 0.762 *** 0.748 *** 0.730 ***
(0.696–0.835) (0.660–0.847) (0.656–0.812)

Move for retirement or for keeping fit 1.711 *** 1.663 *** 1.742 ***
(1.556–1.882) (1.493–1.852) (1.571–1.932)

High school 0.803 *** 0.759 *** 0.789 ***
(0.722–0.894) (0.671–0.860) (0.701–0.888)

College and above 0.853 ** 0.785 *** 0.865 *
(0.743–0.979) (0.666–0.926) (0.739–1.013)

Rural hukou
0.918 0.932 0.923

(0.824–1.023) (0.821–1.057) (0.819–1.040)

Under-insured
0.989 0.860 * 0.881

(0.864–1.132) (0.723–1.023) (0.750–1.035)

Fully insured 1.119 * 1.111 1.080
(0.993–1.261) (0.964–1.281) (0.944–1.235)

Average daily exercise time 0.921 *** 0.899 *** 0.913 ***
(0.904–0.939) (0.882–0.917) (0.896–0.930)

Observations 7364 7364 7364

CIs: confidence intervals; ***: p < 0.01; **: p < 0.05; *: p < 0.1.
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Table 4. Association between individual and local socioeconomic status and health status among the
elderly migrants moving for looking after children.

Model 1 Model 2 Model 3

Odds Ratio
(95 CIs)

Odds Ratio
(95 CIs)

Odds Ratio
(95 CIs)

Household income
0.722 *** 0.786 *** 0.036

(0.660–0.789) (0.706–0.874) (0.000–3.006)

Average wage 0.608 0.070
(0.317–1.165) (0.002–2.716)

Share of public expenditure in GDP 1.030 * 0.895
(0.998–1.064) (0.741–1.080)

Household income * Average wage 1.293
(0.851–1.966)

Household income * Share of public
expenditure in GDP

1.016
(0.994–1.038)

Age 0.728 *** 0.677 *** 0.719 ***
(0.583–0.908) (0.529–0.867) (0.567–0.911)

Age quadric 1.003 *** 1.003 *** 1.003 ***
(1.001–1.004) (1.001–1.005) (1.001–1.005)

Male
0.951 0.932 0.928

(0.842–1.074) (0.817–1.063) (0.818–1.054)

Han nationality 0.704 *** 0.964 0.874
(0.567–0.873) (0.742–1.252) (0.689–1.107)

Married
0.922 0.922 0.917

(0.781–1.089) (0.769–1.107) (0.770–1.092)

Intra-urban mobility 0.755 *** 0.720 *** 0.755 ***
(0.665–0.857) (0.605–0.858) (0.648–0.879)

High school 0.889 0.866 * 0.850 **
(0.763–1.036) (0.730–1.027) (0.724–0.999)

College and above 0.943 0.966 0.942
(0.771–1.154) (0.776–1.202) (0.764–1.161)

Rural hukou
1.025 1.081 1.070

(0.885–1.188) (0.917–1.275) (0.915–1.250)

Under-insured
1.235 * 1.124 1.188

(0.968–1.575) (0.837–1.511) (0.906–1.558)

Fully insured 1.074 1.033 1.014
(0.906–1.274) (0.848–1.259) (0.840–1.225)

Average daily exercise time 0.941 *** 0.927 *** 0.937 ***
(0.910–0.972) (0.898–0.958) (0.909–0.966)

Observations 3737 3737 3737

CIs: confidence intervals; ***: p < 0.01; **: p < 0.05; *: p < 0.1.

4. Discussion

This study estimates the association between the individual and local socioeconomic status of
elderly migrants and their health, using a subsample of the nationally representative data for the
elderly migrants in China; to my knowledge, it is the first study to do so. We observed that both
individual and local socioeconomic statuses were important predictors of the health status of the
elderly migrants. In particular, a higher individual and local socioeconomic status was related to
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a significantly lower probability of being unhealthy. However, the elderly migrants’ health status
benefited little from the increasing public service supply.

The positive association between individual income and health outcome is reasonably expected to
continue among the Chinese elderly migration population because they do not receive social benefits
due to various institutional barriers (e.g., the hukou system), and have to rely more on individual
sources for medical services [23–25]. The basic health insurance system in China is closely related to
local residents’ registration (hukou), and the migration population clearly had limited access to local
health insurance until very recently [26,27]. In 2009, the central government issued and carried out new
policies that allowed transferring the individual health insurance account accumulation when moving
to another residence [27]. However, the new polices deprived migrants of the accumulation from
employers’ contribution to the social pooling account during this transfer process. Considering the
risk of losing the accumulation from employers’ contribution, combined with the fact that the migrants
are usually highly mobile, it is unlikely for migrants to transfer their health insurance accounts to
local areas [28]. The basic health insurance covers 95% of the total population, while almost nine
percent of the migration people are yet to be covered by any insurance policy; and only less than 10%
enjoy local insurance [29]. Medical expenses cannot be reimbursed by the local medical insurance
institutions for migrants without local insurance. Consequently, access to healthcare and utilization of
healthcare for the migrants continues to confront barriers. Even if the public medical service provision
increases, migrants may not be entitled to enjoy these services. The discrimination of national policies
on migration deprived the elderly migrants of their access to the development dividend, and may
also provide a possible explanation for the results of this study, which indicated that public service
provisions were not significantly related to health [30].

Although elderly migrants’ health benefited little from the public medical service provision,
their health was positively related to local economic development. First, an increasing discretionary
income, resulting from local economic development, leads to improved ability to invest in health [31].
Migrants are calculated to have contributed 16% to the GDP growth in China in the last three decades.
In addition, the per capita disposable income of migrant workers increased by 10% than that in
the previous year (2014) [32]. Second, a long-term perspective arises along with the predicted local
economic development, resulting in expanding health investment. A preference toward the future
constrains the inclination of seeking short-term rewards from unhealthy behavior such as smoking
and alcohol addiction, and also values the long-term consequences of health investment as well as the
health risks related to unhealthy behavior [33]. However, such a connection is based on the assumption
that economic development translates into individual household income. If individual income could
not benefit from a local wage increase, then this increase is associated with a worsening health outcome,
which is consistent with the relative income hypothesis [34]. For migrants moving for looking after
their children, their income and social benefits were only slightly related to the local socioeconomic
status, and the results of this study found no significant association between the local socioeconomic
status and self-reported health.

The findings revealed that individual socioeconomic status and local economic development
benefiting migrants would be vital for improving their health status. Thus, multilevel approaches
should be emphasized to improve the elderly migrants’ health. More specifically, policy interventions
should not only improve the individual socioeconomic status but also make the local economic
status livable for migrants. To achieve the latter goal, the Chinese government needs to establish
comprehensive, balanced, and indiscriminatory national policies on migration. First, the Chinese
government should work to eliminate discriminatory policies and reduce the socioeconomic costs of
migration, such as by facilitating the transfer of remittances and lowering the costs of such transfers.
On the other hand, the Chinese government should provide equal development opportunities and
should share results.

Some limitations must be considered when interpreting the results of this study, including
the endogenous issue. Migrants move to places with particular local infrastructure and income
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levels to realize optimal health, in which case the correlations shown in the paper may lead to a
simultaneity issue [35]. However, when the sample was stratified based on move reasons, the results
were consistent, thus indicating the validity of these results to some extent. In addition, the indicator
to measure health outcomes is a retrospective self-evaluation, which may lead to measurement error.
However, self-reported health is a reliable variable and its validation has been proved as providing a
good summary measure of the overall health including respiratory diseases, heart disease, diabetes,
headaches and migraines, ear infections, and stomach problems [19].

5. Conclusions

In China, an increasing number of families migrate with their elderly members. This is the first
study to quantify the relationship between individual and local socioeconomic status and health
outcomes based on a large representative sample of Chinese elderly migrants. The findings indicate
that elderly migrants’ health benefited more from individual income and local economic development,
rather than from local public service provision. This study highlights the importance of multilevel
and non-discriminatory policies between migrants and local residents. Health promotion strategies
that create a livable local status as well as enhance individual socioeconomic status should also be
considered to improve migrants’ health.

Acknowledgments: I would like to acknowledge the China Migrant Dynamics Monitoring Survey team for
providing the data, and the training for using it. In addition, I am grateful for the financial support provided
by the National Natural Science Foundation of China (No. 71503059), the Fundamental Research Funds for the
Central Universities (No. DUT15RC (3) 061), Liaoning Finance Fund (16C011), and the Social Science Foundation
of Dalian (2016dlskyb005). The contents of this publication are solely my responsibility.

Conflicts of Interest: The author declares no conflict of interest.

References

1. Gans, P. Internal migration patterns in the EU and the future population development of large cities in
Germany. In Proceedings of the International Seminar “Migration and Development: The Case of Latin
America”, Santiago, Chile, 7–8 August 2007. Available online: www.eclac.org/celade/noticias/paginas/7/
29527/Gans.pdf (accessed on 31 March 2017).

2. National Health and Family Planning Commission. China Floating Population Development Report;
China Population Press: Beijing, China, 2015.

3. Zhu, Y. The floating population’s household strategies and the role of migration in China’s regional
development and integration. Int. J. Popul. Geogr. 2003, 9, 485–502. [CrossRef]

4. Feng, W.; Zuo, X.J.; Ruan, D.C. Rural migrants in Shanghai: Living under the shadow of socialism. Int. Migr.
Rev. 2002, 36, 520–545. [CrossRef]

5. Gravelle, H.; Wildman, J.; Sutton, M. Income, income inequality and health: What can we learn from
aggregate data? Soc. Sci. Med. 2002, 54, 577–589. [CrossRef]

6. John, D.A.; Castro, A.B.D.; Martin, D.P.; Duran, B.; Takeuchi, D.T. Does an immigrant health paradox exist
among Asian Americans? Associations of nativity and occupational class with self-rated health and mental
disorders. Soc. Sci. Med. 2012, 75, 2085–2098. [CrossRef] [PubMed]

7. Hilmers, A.; Bernabé-Ortiz, A.; Gilman, R.H.; McDermott, A.Y.; Smeeth, L.; Miranda, J.J. Rural-to-Urban
Migration: Socioeconomic Status But Not Acculturation was Associated with Overweight/Obesity Risk.
J. Immigr. Minor. Health 2016, 18, 644–651. [CrossRef] [PubMed]

8. Sardadvar, S. How Migrant Status Affects Health Beyond Socioeconomic Status: Evidence from Austria.
Int. Migr. Rev. 2015, 49, 843–877. [CrossRef]

9. Trummer, U.; Sardadvar, S. The interplay of health, migrant status and socioeconomic status in eight EU
countries. In COST Series on Health and Diversity: Health Inequalities and Risk Factors among Migrants and
Ethnic Minorities; Ingleby, D., Krasnik, A., Lorant, V., Razum, O., Eds.; Garant Publishers: Antwerp, Belgium;
Apeldoorn, The Netherlands, 2012; Volume 1, pp. 154–196.

www.eclac.org/celade/noticias/paginas/7/29527/Gans.pdf
www.eclac.org/celade/noticias/paginas/7/29527/Gans.pdf
http://dx.doi.org/10.1002/ijpg.308
http://dx.doi.org/10.1111/j.1747-7379.2002.tb00091.x
http://dx.doi.org/10.1016/S0277-9536(01)00053-3
http://dx.doi.org/10.1016/j.socscimed.2012.01.035
http://www.ncbi.nlm.nih.gov/pubmed/22503561
http://dx.doi.org/10.1007/s10903-015-0234-9
http://www.ncbi.nlm.nih.gov/pubmed/26087715
http://dx.doi.org/10.1111/imre.12108


Int. J. Environ. Res. Public Health 2017, 14, 370 11 of 12

10. Delavari, M.; Sonderlund, A.L.; Swinburn, B.; Mellor, D.; Renzaho, A. Acculturation and obesity among
migrant populations in high income countries: A systematic review. BMC Public Health 2013, 13, 458.
[CrossRef] [PubMed]

11. Fitzgerald, N. Acculturation, Socioeconomic status, and health among Hispanics. Napa Bull. 2010, 34, 28–46.
[CrossRef]

12. Gavin, A.R.; Walton, E.; Chae, D.H.; Alegria, M.; Jackson, J.S.; Takeuchi, D. The associations between
socio-economic status and major depressive disorder among Blacks, Latinos, Asians and non-Hispanic
Whites: Findings from the Collaborative Psychiatric Epidemiology Studies. Psychol. Med. 2010, 40, 51–61.
[CrossRef] [PubMed]

13. Kimbro, R.T.; Bzostek, S.; Goldman, N.; Rodriguez, G. Race, ethnicity, and the education gradient in health.
Health Aff. 2008, 27, 361–372. [CrossRef] [PubMed]

14. Leu, J.; Yen, I.H.; Gansky, S.A.; Walton, E.; Adler, N.E.; Takeuchi, D.T. The association between subjective
social status and mental health among Asian immigrants: Investigating the influence of age at immigration.
Soc. Sci. Med. 2008, 66, 1152–1164. [CrossRef] [PubMed]

15. Sanchez-Vaznaugh, E.V.; Kawachi, I.; Subramanian, S.V.; Sanchez, B.N.; Acevedo-Garcia, D. Do
socioeconomic gradients in body mass index vary by race/ ethnicity, gender, and birthplace? Am. J. Epidemiol.
2009, 169, 1102–1112. [CrossRef] [PubMed]

16. Guan, M. Measuring the effects of socioeconomic factors on mental health among migrants in urban China:
A multiple indicators multiple causes model. Int. J. Ment. Health Syst. 2017, 11, 10. [CrossRef] [PubMed]

17. Wong, D.F.; Leung, G. The functions of social support in the mental health of male and female migrant
workers in China. Health Soc. Work 2008, 33, 275–285. [CrossRef] [PubMed]

18. Rong-Bin, L.I.; Yuan, C. The empirical study of migrant identity under the perspective of social change-based
the migrant dynamic monitoring survey data in China. Popul. Dev. 2013, 6, 19–25.

19. Smith, J.P. Reconstructing Childhood Health Histories. Demo 2013, 46, 387–403. [CrossRef] [PubMed]
20. Egger, G. Health, “illth” and Economic Growth: Medicine, Environment, and Economics at the Crossroads.

Am. J. Prev. Med. 2009, 37, 78–83. [CrossRef] [PubMed]
21. Raudenbush, S.W.; Bryk, A.S. Hierarchical Linear Models: Applications and Data Analysis Methods; Sage:

New York, NY, USA, 2002; Volume 1.
22. Hernán, M.A.; Brumback, B.; Robins, J.M. Marginal Structural Models to Estimate the Joint Causal Effect of

Nonrandomized Treatments. J. Am. Stat. Assoc. 2001, 96, 440–448. [CrossRef]
23. Brown, E.L.; Krasteva, A. Migrants and Refugees: Equitable Education for Displaced Populations; IAP: Charlotte,

NC, USA, 2013.
24. Duan, C.; Lv, L.; Wang, Z.; Guo, J. The Survival and development status of floating children in China:

An analysis of the Sixth Population Census data. South. China Popul. 2013, 28, 44–80.
25. Liu, J.; Jacob, W.J. From access to quality: Migrant children’s education in urban China. Educ. Res. Policy Pract.

2013, 12, 177–191. [CrossRef]
26. Ma, L.J.; Xiang, B. Native place, migration and the emergence of peasant enclaves in Beijing. China Q. 1998,

155, 546–581. [CrossRef]
27. Zhao, Y.; Kang, B.; Liu, Y.; Li, Y.; Shi, G.; Shen, T.; Jiang, Y.; Zhang, M.; Zhou, M.; Wang, L. Health insurance

coverage and its impact on medical cost: Observations from the floating population in China. PLoS ONE
2014, 9, e111555. [CrossRef] [PubMed]

28. Fang, K.; Shia, B.; Ma, S. Health insurance coverage and impact: A survey in three cities in China. PLoS ONE
2012, 7, e39157. [CrossRef] [PubMed]

29. Giles, J.; Wang, D.; Park, A. Expanding Social Insurance Coverage in Urban China. Res. Labor Econ. 2013, 37,
123–179.

30. Jutz, R. The role of income inequality and social policies on income-related health inequalities in Europe.
Int. J. Equity Health 2014, 14, 1–14. [CrossRef] [PubMed]

31. Wang, Q. The Effects of Unemployment Rate on Health Status of Chinese People. Iran. J. Public Health 2015,
1, 17–22.

32. The National Bureau of Statistics of China. The 2016 China City Statistical Yearbook. Available online:
http://www.stats.gov.cn/tjsj/ndsj/2016/indexch.htm (accessed on 3 March 2017).

33. Fryer, D.; Stambe, R. Unemployment and mental health. Int. Encycl. Soc. Behav. Sci. 2015, 2, 733–737.

http://dx.doi.org/10.1186/1471-2458-13-458
http://www.ncbi.nlm.nih.gov/pubmed/23663279
http://dx.doi.org/10.1111/j.1556-4797.2010.01050.x
http://dx.doi.org/10.1017/S0033291709006023
http://www.ncbi.nlm.nih.gov/pubmed/19460189
http://dx.doi.org/10.1377/hlthaff.27.2.361
http://www.ncbi.nlm.nih.gov/pubmed/18332490
http://dx.doi.org/10.1016/j.socscimed.2007.11.028
http://www.ncbi.nlm.nih.gov/pubmed/18191317
http://dx.doi.org/10.1093/aje/kwp027
http://www.ncbi.nlm.nih.gov/pubmed/19299405
http://dx.doi.org/10.1186/s13033-016-0118-y
http://www.ncbi.nlm.nih.gov/pubmed/28070220
http://dx.doi.org/10.1093/hsw/33.4.275
http://www.ncbi.nlm.nih.gov/pubmed/19070275
http://dx.doi.org/10.1353/dem.0.0058
http://www.ncbi.nlm.nih.gov/pubmed/21305399
http://dx.doi.org/10.1016/j.amepre.2009.03.004
http://www.ncbi.nlm.nih.gov/pubmed/19524147
http://dx.doi.org/10.1198/016214501753168154
http://dx.doi.org/10.1007/s10671-012-9136-y
http://dx.doi.org/10.1017/S0305741000049997
http://dx.doi.org/10.1371/journal.pone.0111555
http://www.ncbi.nlm.nih.gov/pubmed/25386914
http://dx.doi.org/10.1371/journal.pone.0039157
http://www.ncbi.nlm.nih.gov/pubmed/22723954
http://dx.doi.org/10.1186/s12939-015-0247-y
http://www.ncbi.nlm.nih.gov/pubmed/26521027
http://www.stats.gov.cn/tjsj/ndsj/2016/indexch.htm


Int. J. Environ. Res. Public Health 2017, 14, 370 12 of 12

34. Gerdtham, U.G.; Johannesson, M. Absolute income, relative income, income inequality, and mortality.
J. Hum. Res. 2004, 39, 20. [CrossRef]

35. Wooldridge, J.M. Introductory Econometrics: A Modern Approach, 5th ed.; Cengage Learning: Boston, MA,
USA, 2012.

© 2017 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.2307/3559011
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Data Source 
	Variables 
	Health Outcomes 
	Individual Socioeconomic Status 
	Local Socioeconomic Status 
	Individual and Migrate Characteristics 

	Analytical Procedure 

	Results 
	Discussion 
	Conclusions 

