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ABSTRACT
Objectives This study quantifies income- related 
inequalities in health service utilisation of older rural- to- 
urban migrant workers, by comparison with older rural 
residents, and identify with factors giving rise to the 
inequalities.
Setting Nationally representative survey conducted in 
29 provinces, municipalities and autonomous regions of 
China.
Participants 952 older rural- to- urban migrant workers 
and 2676 older rural residents were identified for further 
analysis.
Main outcome measures The probability of 2 weeks 
outpatient utilisation and inpatient utilisation.
Design Coarsened exact matching was used to 
control the confounding factors between older rural- 
to- urban migrant workers and their rural counterparts. 
Concentration index was used to depict the inequality 
in health service utilisation, and it can be decomposed 
proportionally into contributions.
Results The concentration indices of 2 weeks outpatient 
utilisation of two groups were −0.2061 (95% CI: 0.0193 
to 0.1364) and −0.2041 (95% CI: 0.0594 to 0.1469), 
respectively. The concentration indices of inpatient of 
two groups were −0.0024 (95% CI: −0.0047 to 0.0639) 
and −0.1412 (95% CI: 0.0235 to 0.1125), respectively. 
The contributors of the inequality of 2 weeks outpatient 
utilisation of two groups were poor self- assessed health 
(SAH) status and richest group. The contributors of the 
inequality of inpatient utilisation of the rural elderly were 
poor SAH, fair SAH and sense of happiness. The horizontal 
inequality indices for 2 weeks outpatient of two groups 
were 0.1321 and −0.0.992, respectively. The horizontal 
inequality indices for the inpatient of two groups were 
−0.0032 and −0.0396, respectively.
Conclusions The results illustrated the existence of 
a socioeconomic gradient in health service utilisation 
between older rural- to- urban migrant workers and older 
rural residents. Our studies provided evidences to take 
full account of the health service needs, contributing to 
more reliable understandings of inequalities in the health 
service utilisation. The results may be referential to identify 
policy priorities conducive to the health policy reform in the 
process of active ageing in China.

BACKGROUND
Rural- to- urban migrant workers are a 
concomitant of reform and opening in China, 
a main force during the process of Chinese 
urbanisation development. With the change 
of population age structure, the proportion 
of rural- to- urban migrant over the age of 50 
is increasing, which shows that older rural- 
to- urban migrant workers have gradually 
become an important force in the construc-
tion of urbanisation. A number of rural- to- 
urban migrant workers have entered the old 
age and are shaping the population compo-
sition called older rural- to- urban migrant 
workers (age 50 and above).1–4 According 
to the National Bureau of Statistics,1 5 older 
rural- to- urban migrant workers accounted 
for 14.3% of rural- to- urban migrant workers 
in 2011, and the proportion had risen to 
27.3% by 2021. Notably, the widespread 
public concern about the vulnerable group 
is of great significance, and older rural- to- 
urban migrant workers cannot be ignored 
in the healthy and sustainable development 
in mainland China. The obstacle of systems, 
the physical function degradation caused by 
age growth, the lack of social capital and the 
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great intensity of work brought challenges to their health 
service utilisation. With the further intensification of 
population ageing, older rural- to- urban migrant workers, 
as a phenomenon of labour structure ageing, deserved 
more and more attention. Clarifying the health services 
utilisation for older rural- to- urban migrant workers is 
expected to not only benefit their medical security rights 
and interests to a certain extent, but also the practical 
significance for deepening the health system reform and 
realising the strategic goal of ‘healthy China’. Never-
theless, their health service utilisation has not received 
adequate attention.

Widespread evidence consistently pointed towards 
the existence of inequalities in health service utilisation 
between immigrants and non- immigrants. For example, 
immigrants were more particularly vulnerable to equal 
opportunity in specialised health service than the native 
population in Spain.6 African immigrant women who 
faced more unique barriers to access healthcare, had 
lower likelihood of regular healthcare than African- 
American women.7 Widespread evidences have docu-
mented that the current situation of health service 
utilisation of Chinese rural- to- urban migrant workers, 
and influencing factors were education, income, medical 
scheme, age and education attainment.8–10 However, the 
growth of age and the decline of physical function exac-
erbated the health vulnerability of Chinese older rural- to- 
urban migrant workers, and many conclusions may not 
be completely applicable to older rural- to- urban migrant 
workers. The right evidence should be targeted in studies 
with respect to their health service utilisation. However, 
few empirical studies11 12 have specially focused on their 
current situation and determinants in their health service 
utilisation.

Although urban–rural dual structure in China have 
remarkably improved, Chinese household registration 
system (Hukou) still made a clear difference in the access 
to government- provided public health services and welfare 
programmes between urban and rural areas. Due to a set 
of regulations of Hukou, the migration of older rural- to- 
urban migrant workers resulted in problems caused by 
marginality in economic status, and off- site medical settle-
ment, which has brought great challenges to their health 
service utilisation in the cities where they lived. There-
fore, an in- depth comparative study in the health service 
utilisation between older rural- to- urban migrant workers 
and older rural residents would provide evidence to the 
heterogeneity in the formulation of health policies.

The WHO stated that equity was a goal that health 
systems should ensure responsiveness to population needs 
from healthcare services, and called for reducing existing 
barriers to healthcare.13 Healthy China 2030 programme 
clearly proposed to reduce group differences in the utilisa-
tion of basic public health services. According to Roemer 
et al,14 the equality outcome cannot hold individuals 
responsible for imprudent actions, reducing the values of 
the outcomes they enjoy. Indeed, some inequalities are 
not under individual or public authorities control and 

cannot be ‘avoided’ by public policy interventions in the 
health service utilisation. Consistent with Roemer, more 
studies should be concluded on reasonable inequalities, 
and clarify reasonable factors and unreasonable factors. 
While there is general recognition of the disadvantaged 
position of older rural- to- urban migrant workers, the 
extent of inequality in health service utilisation, partic-
ularly the reasonable inequality, has not been widely 
studied. Measuring and comparing reasonable inequali-
ties in health service utilisation are a concern for Chinese 
policy on the equalisation of basic public services. Many 
potential confounding factors may cause biases of selec-
tion effect, it is necessary to accurately compare reason-
able inequalities in health service utilisation between 
older rural- to- urban migrant workers and older rural resi-
dents in appropriate methods.

Our study aimed to reveal the facets and causes by 
decomposing inequalities in health service utilisation by 
concentration index (CI) and its decomposition, and to 
compare with inequalities of older rural- to- urban migrant 
workers and older rural residents after commenced coars-
ened exact matching (CEM), with a focus on whether 
inequalities in health service utilisation differ systemati-
cally according to socioeconomic variables. Our findings 
would enhance the extant literature on the older rural- to- 
urban migrant workers and served as useful references for 
the health policy reform in the process of active ageing in 
China.

METHODS
Patient and public involvement
No patient involved.

Data
The dataset in our study is from two parts. First, we 
used a nationally cross- sectional data from China Labor- 
Force Dynamic Survey in 2016 (CLDS 2016) carried out 
by the Center for Social Survey at Sun Yat- sen Univer-
sity.15 CLDS 2016 provided a wide range of information 
including labour migration, work, health status, health 
service utilisation and other information from three 
terms of individual labour force, family and community. 
To ensure sample representativeness, respondents were 
chosen randomly by probability proportional to size in 
401 village- level units covering 29 provinces, municipal-
ities and autonomous regions in China (except Hong 
Kong, Macao, Taiwan, Tibet and Hainan). CLDS in 2016 
successfully interviewed about 21 086 participants in 
about 14 226 households, reflecting the China’s work-
ing- age population (aged 15–64) collectively. Second, to 
capture differences in public service capacity of different 
cities, we adopted the data in the official Chinese Urban 
Statistical Yearbook to construct indicators. There may 
be a reverse causal relationship between resource allo-
cation in Chinese cities and the status of migration for 
older rural- to- urban migrant workers. Taking previous 
studies4 16 for reference, we lagged the data of public 
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service capacity of different cities and other urban char-
acteristics by 1 year to reduce the endogeneity caused 
by the possible existence of reverse causality. Therefore, 
we obtained the indicators in Chinese Urban Statistical 
Yearbook released by the Chinese government that are 
reliable in 2016 for measuring the public service capacity 
at various levels in 2015. In our study, the urban service 
quality index is designed based on the exploratory 
factor analysis method. In order to accurately compare 
the differences in the health service utilisation between 
older rural- to- urban migrant workers and older rural resi-
dents, the cities that older rural- to- urban migrant workers 
were relocated were selected. The reimbursement of the 
basic medical insurance for urban workers and the one 
for urban residents made a real difference on our result, 
therefore, we deleted the samples of these two medical 
insurances. Respondents with missing key variables (the 
probability 2 weeks outpatient, the probability of inpa-
tient and income) were excluded from the study, and total 
of 3628 samples were included. Since the size of missing 
value was <5% of the total size, we used the average value 
to fill in. The flowchart on the sample selecting process of 
this study is shown in figure 1.

Inclusion and exclusion criteria
Older rural- to- urban migrant workers referred to those 
who live in cities have engaged in non- agricultural work 
for more than 6 months, have rural Hukou (Chinese 
household registration system) and aged 50–65.4 9 For 
comparison, older rural residents in the standard study 

are those who worked in agriculture, have rural Hukou, 
live in rural areas, have rural household registration and 
aged 50–65. A total of 952 older rural- to- urban migrant 
workers and 2676 older rural residents were identified for 
further analysis after data cleaning.

Measurement
When analysing equity in health service utilisation at the 
individual level, different measures have been used in the 
equality in health service utilisation, ranging from 2 weeks 
outpatient utilisation, inpatient utilisation, hospitalisation 
days, the average annual number of patients received by 
each outpatient doctor and the utilisation rate of hospital 
beds.17 18 Given the availability in socioeconomic surveys 
of CLDS 2016, our study measured the health service 
utilisation by 2 weeks outpatient utilisation and inpatient 
utilisation. There are two questions in CLDS 2016 were 
used (originally in Chinese) to get the information about 
health service utilisation:

Question 1: Have you visited the clinic at least one time 
within 2 weeks?
Question 2: Have you been admitted to a hospital 
during the past 12 months when you were sick or in-
jured?

In this study, they were dichotomised into binary vari-
ables of health service utilisation, namely the probability 
of 2 weeks outpatient and the probability of inpatient, 
with the value 1 if the respondent answered ‘yes’ and 0 
if ‘no’.

Figure 1 Flowchart on the sample selecting process of this study.
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Predictors
Our study applied the lasted Andersen model to explore 
possible factors that can explain the health service utili-
sation of older rural- to- urban migrant workers and older 
rural residents. Followed by prior empirical investiga-
tions, we selected predictors from four dimensions based 
on lasted Andersen model and the model for vulnerable 
populations.19 Multiple interactions of four dimensions 
also be mentioned in the Andersen model,20 but our study 
only paid close attention to how different variables affect 
the health service utilisation, that is how health service 
utilisation is determined by four dynamics: contextual 
characteristic, individual characteristics, health behaviour 
and health outcome.

Individual characteristics considered in the study were 
age group (50–60, 61 and above), gender (man, woman) 
and living arrangement (living with spouse, living without 
spouse), educational attainment (below primary school, 
primary school, middle school and above), political affil-
iation (the party members, the masses), type of industry 
(manufacturing and construction, wholesale, retail trade 
and catering, transportation and other non- agricultural 
sectors), working hours (moderate labour, excessive 
labour), the New cooperative medical scheme (NCMS) 
(yes, no), basic endowment scheme (yes, no), income 
quantiles (poorest, poorer, middle, richer, richest), self- 
assessed health (SAH) status (good, fair, poor), number 
of friends (≤5, 6–10, ≥11). In China, NRCM is designed 
for rural residents. What needed to be clear is that the 
variable of SAH referred to the demand variable, which 
is the perception in individual characteristics before 
receiving health services according to his/her judgement 
and values, rather than the individual’s perception in 
health outcome after receiving health services.19 21 The 
differentiation standard is ‘before and after’.

Health behaviour considered in the study were smoking 
(yes, no), drinking (yes, no) and regular exercise every 
month (yes, no). In this study, breathing secondhand 
smoke was also regarded as smoking.

Health outcome in the study was sense of fairness 
(unhappy, fair, happy). According to Andersen et al,19 21 
health outcomes referred to four secondary evaluation 
indicators of the individual’s perception, evaluation, satis-
faction and quality of life after receiving health services. 
Given data restrictions, we only selected the variable of 
satisfaction after receiving health services. The variable of 
satisfaction referred to the individual’s feeling and eval-
uation of the quality of his/her daily life, and the evalu-
ation indicators mainly included the sense of happiness 
and satisfaction.19 22

Contextual characteristic considered in the study were 
the proportion of ethnic minorities, number of health 
facilities per capita in the community, sex ratio in the 
community, the service quality index of the commu-
nity, the service quality index of the city, health index of 
the community population, region (east, central, west) 
and city level (subprovincial city and above; below sub- 
provincial city). In this study, the service quality index of 

the community, the service quality index of the city and 
health index of the community were designed based on 
the exploratory factor analysis method.

Coarsened exact matching (CEM)
It is more likely to neglect potential confounding influ-
ences in different comparison groups and break the 
assumption that there is no bias by roughly comparing 
the income- related inequity of health service utilisa-
tion between older rural- to- urban migrant workers 
and rural counterparts.23 24 Migration for work in cities 
represented a change in status for older rural- to- urban 
migrant workers, and our study tackled a methodolog-
ical approach called CEM first proposed by Iacus et al24 25 
to better yield estimates of the causal effect between the 
comparison groups with the lowest variance and biases 
for any sample size.26 27

The change in status in our study (be employed outside 
the country for 6 months or more in the past year) was 
matched, and the increased efficiency and lower bias 
properties of CEM were attributed to exact matching 
defined by variables that explain variance in the decision 
to appoint the indistinguishable values with the same 
value and remove the coarsened data. CEM enables more 
comparable evaluation of treatment and comparison 
groups by creating proportionality among the factors 
contributing to the outcome of interest, making older 
rural- to- urban migrant workers and rural counterparts 
being (or very close to) identical in relation to individual 
characteristics after CEM.28 Iacus et al pointed that more 
variables included would interfere exact matching, and 
another advantage of CEM is that no robustness checks 
after CEM are required.23 24 Age, gender, educational 
level, economic level and SAH were used for CEM, and 
weighting variables generated by CEM were used to 
equalise the number within comparison groups.27 The 
multivariate imbalance measure L1 ranges from 0 (perfect 
global balance) to 1 (maximal imbalance). Larger positive 
value represents a savager imbalance between compar-
ison groups, which meant good matching performances 
would bring a substantial reduction in L1, and vice versa. 
CEM can be modelled by using the command code of 
‘cem’ in Stata V.16.0.

CI and decomposition
Methods based on concentration curves and CI have been 
widely used for measuring inequalities in health service 
utilisation.29 30 CIs can capture socioeconomic dimensions 
of inequality in health service utilisation and the informa-
tion of the whole distribution.31 The value of CI varies 
between negative one and positive one, where a negative 
CI value indicates low probability of health service util-
isation is higher among the poor, and vice versa.32 The 
larger the absolute value of CI the greater is the severity of 
socioeconomic inequality. CI equals 0 indicating there is 
no socioeconomic inequality in health service utilisation. 
Equation (1) was used to calculate the CI:
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 CI = 2
µcov

(
yi, Ri

)
  (1)

where yi is the indicator of health service utilisation; μ is 
the mean of the probability of health service utilisation; Ri 
is the fractional rank of economic status, ranging from 0 
to 1. Furthermore, methods were available for calculating 
the CI using weighted data.33

Decomposition methods can describe inequalities 
towards quantifying the importance of different deter-
minants of inequalities and the degree of income- 
related inequalities in that particular determinant.34 As 
the probability of health service utilisation in our study 
were dummy variables, a generalised linear model with 
binomial distribution and identity link was employed to 
decompose the inequality of the CIs. The income- related 
inequality could be further explained by decomposing 
the CI into its contributing factors using Equation (2):

 y = αm +
∑

j β
m
j xj + ε  (2)

where y represents the prevalence of probability of 
health service utilisation,  β

m
j   is the partial effects (ie, dy/

dxj) of each variable and evaluated at sample means; αm  is 
the constant term in the regression equation and ε  stands 
for the error term. Calculating the CI of Equation (2) 
and the decomposition of the CI could be specified as in 
Equation (3):

 
CI =

∑
j

(
βmj

−
xj

µ

)
Cj + GCε

  
(3)

where μ is the mean of the dependent variable; Cj indi-

cates the CI for xj;  ̄xj  is the means of xj;  
βm
j

−
xj

µ   is the elasticity 
of  xj  ; G is the elasticity in the health service utilisation 
of older rural migrant workers and older rural residents 
and ε  stands for the error term. The absolute value of 
contribution signifies the extent to which inequality can 
be attributed to this variable. A positive contribution to 
socioeconomic inequality means that the relevant vari-
able increases the inequality in health service utilisation, 
and vice versa.

The horizontal inequality (HI) index was measured by 
deducting the contributions of need variables from the 
CIs of health service utilisation across income groups, 
using the indirect method of standardisation to control 
for age, gender and SAH as a proxy for need.33 The need 
variable in our study included age, gender and SAH. A 
positive (negative) HI index of health service utilisation 
indicated the pro- rich (pro- poor) inequality. The formula 
is as follows:

 
HI = CI −

∑
j

(βm
j xji/µ)Cj

  
(4)

 β
m
j  presents the partial regression coefficient of the vari-

able of need of health service utilisation.  xj   and  cj   presents 
the mean and the CI of need of health service utilisa-
tion. μ stands for the mean of the dependent variable. 
Sampling weights were used to adjust for sample design 
effects to produce nationally representative estimates. 
Data management and data analysis were performed by 

using Stata V.16.0 (StataCorp LP, College Station, Texas, 
USA). The probability, p value ≤0.05 was considered to 
indicate statistical significance.

RESULTS
Table 1 shows the basic characteristics of respondents 
with and without weights and the multivariate L1 statis-
tics. Obviously, there were significant differences in many 
characteristics between older rural- to- urban migrant 
workers and older rural residents before CEM. A total of 
2314 respondents were successfully matched by CEM (859 
older rural- to- urban migrant workers and 1455 older rural 
residents). After matching, the L1 of both groups were all 
actually close to 0, which were much lower than 0.6372 
before CEM, revealing good matching performances. The 
p value statistically decreased, indicating good matching 
performances, and thus different groups became more 
comparable. The results of the matched sample showed 
that the probability of 2 weeks outpatient of older rural- 
to- urban migrant workers (5.59%) was significantly lower 
than older rural residents (8.11%), and the probability 
of inpatient of older rural migrant workers (7.57%) was 
significantly lower than older rural residents (9.07%).

Table 2 presents CIs of the health service utilisation after 
CEM. For older rural- to- urban migrant workers, the CI of 
the probability of 2 weeks outpatient was −0.2061 (95% 
CI: 0.01937 to 0.1364), and the negative CI indicated that 
there was the inequality in favour of low- income groups. 
The CI of the probability of inpatient was −0.0024 (95% 
CI: −0.0047 to 0.0639), but the CI was not significant. For 
older rural residents, the CI of the probability of 2 weeks 
outpatient was −0.2041 (95% CI: 0.0594 to 0.1469), and 
the negative CI indicated that there was inequality in 
favour of low- income groups. The CI of the probability 
of inpatient was −0.1412 (95% CI: 0.0235 to 0.1125), and 
the negative CI indicated that there was the inequality in 
favour of low- income groups.

Table 3 further highlights the decomposition of CIs. 
Contributions to the inequality of the health service util-
isation and the proportion of contribution in the overall 
CIs were reported. Only the CI of 2 weeks outpatient utili-
sation of older rural- to- urban migrant workers was statisti-
cally significant, then we only showed the decomposition 
of the CI of the 2 weeks outpatient utilisation. The factors 
that contributed greatly to the inequality of 2 weeks 
outpatient utilisation of older rural- to- urban migrant 
workers were poor SAH (40.94%) and the richest group 
(19.98%). It meant that poor SAH and richest group 
increased the pro- poor inequality in inpatient utilisation. 
The factors that contributed greatly to the inequality of 
2 weeks outpatient utilisation of older rural residents were 
poor SAH (44.86%) and the richest group (48.50%). The 
factors that contributed greatly to the inequality of inpa-
tient utilisation of older rural residents were poor SAH 
(16.62%), fair SAH (28.60%) and sense of happiness 
(16.66%).
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Table 1 Descriptive statistics of variables before and after CEM

Variable

Before matching
N (%) Mean (SD)

After matching
N (%) Mean (SD)

Older rural- to- 
urban migrant 
workers

Older rural 
residents P value

Older rural- to- 
urban migrant 
workers

Older rural 
residents P value *

Two weeks outpatient 57 (5.99) 240 (8.93) <0.01 48 (5.59) 118 (8.11) <0.01

Inpatient 75 (7.88) 284 (10.61) <0.05 65 (7.57) 131 (9.07) <0.05

Gender <0.001 0.743

  Men† 666 (69.96) 1448 (54.11) 617 (71.83) 822 (56.49)

  Women 286 (30.04) 1228 (45.89) 242 (28.17) 633 (43.51)

Age <0.001 0.892

  50–54† 506 (53.15) 848 (31.69) 469 (54.6) 551 (37.87)

  55–60 198 (20.8) 511 (19.1) 164 (19.09) 210 (14.43)

  61–65 248 (26.05) 1317 (49.22) 226 (26.31) 694 (47.7)

Living arrangement 0.151 0.807

  Live without spouse† 45 (4.73) 160 (5.98) 15 (1.75) 27 (1.86)

  Live with spouse 907 (95.27) 2516 (94.02) 844 (98.25) 1428 (98.14)

Educational attainment <0.05 0.771

  Below primary school† 420 (44.12) 1750 (65.4) 391 (45.52) 971 (66.74)

  Primary school 365 (38.34) 731 (27.32) 333 (38.77) 395 (27.15)

  Middle school and above 167 (17.54) 195 (7.29) 135 (15.72) 89 (6.12)

Type of industry

  Manufacturing and construction† 406 (44.76) —— 413 (48.08) 48.08

  Wholesale, retail trade and catering 146 (16.1) —— 128 (14.9) 14.9

  Transportation and other non- agricultural 
sectors

355 (39.14) —— 318 (37.02) 37.02

  Farming —— 2676(100) —— 1455(100)

Working hours

  Moderate labour† 724 (76.05) —— 408 (47.5) 47.5

  Excessive labour 228 (23.95) —— 451 (52.5) 52.5

  NCMS <0.01 <0.01

  Yes† 869 (91.28) 2501 (93.46) 781 (90.92) 1372 (94.3)

  None 83 (8.72) 175 (6.54) 78 (9.08) 83 (5.7)

Basic endowment scheme <0.05 <0.01

  Yes† 878 (92.23) 2540 (94.92) 794 (92.43) 1390 (95.53)

  None 74 (7.77) 136 (5.08) 65 (7.57) 65 (4.47)

  Income (yuan) 34 580.93
(49329.07)

13 680.62
(26025.95)

34 704.53
(50287)

18 575.50
(31076.34)

Income quantiles 0.326 0.897

  Poorest† 190 (19.96) 535 (19.99) 171 (19.91) 291 (20.00)

  Poorer 191 (20.06) 536 (20.03) 172 (20.02) 291 (20.00)

  Middle 190 (19.96) 535 (19.99) 172 (20.02) 291 (20.00)

  Richer 191 (20.06) 535 (19.99) 172 (20.02) 291 (20.00)

  Richest 190 (19.96) 535 (19.99) 172 (20.02) 291 (20.00)

SAH <0.001 0.833

  Good† 583 (61.24) 1159 (43.31) 538 (62.63) 709 (48.73)

  Fair 276 (28.99) 821 (30.68) 246 (28.64) 461 (31.68)

  Poor 93 (9.77) 696 (26.01) 75 (8.73) 285 (19.59)

Number of friends 0.078 0.398

  ≤5† 543 (57.04) 1628 (60.84) 491 (57.16) 858 (58.97)

Continued
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As table 4 shows, the contribution of need variable to 
the inequality of the probability of 2 weeks outpatient 
utilisation of older rural- to- urban migrant workers was 
35.89%, and the HI index was –0.1321. For older rural resi-
dents, the contribution of need variable to the inequality 
of probability of 2 weeks outpatient utilisation and inpa-
tient utilisation were 69.72% and 52.28%, respectively. 
HI indices of the probability of 2 weeks outpatient util-
isation and inpatient utilisation of older rural residents 
were −0.0992 and −0.0396, respectively. It showed that 

accounting for need for health services decreased the 
pro- poor inequality of 2 weeks outpatient utilisation of 
older rural- to- urban migrant workers, 2 weeks outpatient 
utilisation of older rural residents and inpatient utilisa-
tion of older rural residents.

DISCUSSION
The comparative analysis provided new evidences indi-
cating inequalities and horizontal inequalities in health 

Variable

Before matching
N (%) Mean (SD)

After matching
N (%) Mean (SD)

Older rural- to- 
urban migrant 
workers

Older rural 
residents P value

Older rural- to- 
urban migrant 
workers

Older rural 
residents P value *

  6–10 226 (23.74) 551 (20.59) 201 (23.4) 312 (21.44)

  ≥11 183 (19.22) 497 (18.57) 167 (19.44) 285 (19.59)

Smoke <0.001 <0.05

  Yes† 331 (34.77) 631 (23.58) 396 (46.1) 349 (23.99)

  No 621 (65.23) 2045 (76.42) 463 (53.9) 1106 (76.01)

Drinking <0.001 0.099

  Yes† 320 (33.61) 697 (26.05) 288 (33.53) 394 (27.08)

  No 632 (66.39) 1979 (73.95) 571 (66.47) 1061 (72.92)

Regular exercise every month <0.001 <0.05

  Yes† 232 (24.37) 510 (19.06) 202 (23.52) 292 (20.07)

  No 720 (75.63) 2166 (80.94) 657 (76.48) 1163 (79.93)

Sense of fairness 0.246 0.152

  Unhappy† 58 (6.09) 204 (7.62) 49 (5.7) 87 (5.98)

  Fair 283 (29.73) 809 (30.23) 248 (28.87) 430 (29.55)

  Happy 611 (64.18) 1663 (62.14) 562 (65.42) 938 (64.47)

  Proportion of ethnic minorities (%) 3.99 (15.35) 10.61 (25.37) <0.01 4.17 (15.95) 8.34 (19.15) <0.05

  Sex ratio in the community (%) 1.04 (1.78) 1.62 (6.08) <0.001 1.01 (1.54) 1.91 (8.03) <0.05

  Number of health facilities per capita in 
the community

0.01 (0.01) 0.01 (0.01) <0.001 0.01 (0.01) 0.01 (0.02) <0.05

  Service quality index of the community 0.66 (1.31) 0.49 (1.31) <0.001 −0.01 (0.09) 0.6651 <0.01

  Service quality index of the city 0.80 (1.67) 0.57 (1.12) <0.001 0.09 (0.81) 0.8073 <0.01

  Health index of the community 
population

0.69 (0.64) 1.02 (0.61) <0.01 0.01 (0.21) <0.01

Region <0.001 <0.05

  East† 55 (21.24) 1071 (40.02) 612 (71.25) 594 (40.82)

  Middle 60 (23.17) 851 (31.8) 147 (17.11) 488 (33.54)

  West 144 (55.6) 754 (28.18) 100 (11.64) 373 (25.64)

  City level <0.01 0.08

  Subprovincial city and above† 71 (16.82) 497 (18.57) 123 (14.32) 307 (21.1)

  Below subprovincial city 108 (25.59) 2179 (81.43) 736 (85.68) 1148 (78.9)

  L1 0.6372 0.0001

N (%) and mean (SD) were reported.
*P value indicated the actual p values after matching.
†The control group; virtual variables for χ2 test.
‡P value indicated the weight to be considered.
CEM, coarsened exact matching; NCMS, New cooperative medical scheme; SAH, self- assessed health.

Table 1 Continued
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service utilisation of older rural- to- urban migrant 
workers, as compared with their rural counterparts, espe-
cially the first such comparative evidence from a devel-
oping country. When it comes to compare two groups’ 
distributions, CEM allowed our analysis to draw more 
attention to migration for work, which would provide 
scientific evidences on the comparison in health service 
utilisation. This study introduced CI and its decomposi-
tion to quantify inequalities in health service utilisation 
due to circumstances and explain sources of the inequal-
ities. Importantly, the foci research provided scientific 
evidences that we cannot rule out the inequality of need- 
driven for better meeting their health service need to 
improve the equity of their health service utilisation.

The probability of 2 weeks outpatient and inpatient of 
older rural- to- urban migrant workers were far less than 
older rural residents. Several reasons could partially 
explain it as follows. First, parallel to similar studies,35–37 
older rural- to- urban migrant workers in better health 
are more likely to choose to migrate over long distances, 
because of medical prescreening, selection bias and 
healthy behaviours. That is, factors contributing to 
‘healthy migrant effect’ may begin prior to migration 
itself.38 Many Chinese evidences4 39 have demonstrated 
that rural- to- urban migrant workers had better phys-
ical health status than their non- migrant counterparts 
in receiving countries or their non- migrating peers at 
home. Second, the awareness of accessing health service 
is still an important obstacle to integrated development 
in China. Indeed, it is well acknowledged that China has 
supported phased reform of Hukou, giving older rural- 
to- urban migrant workers affordable access to urban 
services. Nevertheless, as a matter of fact, the cultural 
values and norms concerning their health service utilisa-
tion would constitute a barrier to raise their awareness of 
health service. It is consistent with evidences that rural- 
to- urban migrant workers move to cities for the main 
purpose of earning money, they were more likely to delay 
seeking medical treatment in case of illness considering 
the time and financial costs of health service.13 40 Addi-
tionally, some evidences also revealed that, rural- to- urban 
migrant workers have a strong tolerance for diseases, 
and they resort to self- treatment rather than requiring 

professional health service.41 The actual health service 
need of older rural- to- urban migrant workers even exists 
is extraordinary enough. Our study informed that the 
heterogeneity of older rural- to- urban migrant workers in 
China should be embedded in the formulation of health 
policies. It also suggested that the social policy to reduce 
barriers to healthcare access are normally circumvented 
through the implementation of programmes that ensure 
the delivery of healthcare.

Among the contributors of inequalities in four 
dynamics in the Andersen model, individual charac-
teristics and health outcome affect healthcare utilisa-
tion more than contextual characteristic, and health 
behaviour. Our results showed income quantiles was 
important contributors of the inequalities. Under the 
dual pressure of interdenominational feeding and inter-
denominational transmission of family poverty, older 
rural- to- urban migrant workers have to continue to work 
to support elderly parents, make money for their chil-
dren’s education and marriage and even the upbringing 
of the third generation. The average annual income of 
migrant workers in the Survey Report on Rural- to- Urban 
Migrants is 39 300 yuan,42 and the average annual income 
of older rural- to- urban migrant workers in our study is 
34 704.53 yuan, which is far lower than 42 833 yuan of 
urban private employees in China.43 Older rural- to- urban 
migrant workers are often paid by the hour or by piece 
work and therefore they are reluctant to seek healthcare 
during working hours. When combined with high costs of 
physical examination and cure diseases due to ill- health, 
there can be catastrophic consequences for their families, 
which may include falling into poverty or being pushed 
into deeper poverty. That requires social policy to target 
these middle- income groups, allowing a healthy stan-
dard of living below which nobody should fall because of 
circumstances beyond his or her control.44 Echoing with 
previously published studies,16 45 hospitalisation might 
reduce their paid working hours, thus affecting their 
wages. Hence, the low- level income faced by older rural- 
to- urban migrant workers cannot be blamed on their 
‘not working hard’, but is a social problem that govern-
ments should value. As a result, many of them prefer self- 
care methods (eg, buying drugs in pharmacies), which 

Table 2 CIs of health service utilisation among matched older rural- to- urban migrant workers and older rural residents

CI SE P value

95% CI

Lower limit Higher limit

Older rural- to- urban migrant workers

  Two weeks outpatient −0.2061 0.0299 0.0009 0.0193 0.1364

  Inpatient −0.0024 0.0298 0.2720 −0.0047 0.0639

Older rural residents

  Two weeks outpatient −0.2041 0.0223 <0.001 0.0594 0.1469

  Inpatient −0.1412 0.0027 <0.001 0.0235 0.1125

CI, concentration index.
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Table 3 CI decomposition of health service utilisation between matched older rural- to- urban migrant workers and older rural 
residents

Variable

Two weeks outpatient of older 
rural- to- urban migrant workers

Inpatient of older rural- to- 
urban migrant workers

Two weeks outpatient of 
older rural residents

Inpatient of older rural
residents

dy/dx Con/% dy/dx Con/% dy/dx Con/% dy/dx Con/%

Men*

Women 0.1302 −3.42 0.0977 11.78 0.1215 10.94 0.1000 9.00

  50–54*

  55–60 −0.0259 −1.45 0.0263 0.81 −0.0857 −1.70 −0.0494 −0.98

  61–65 −0.0284 −1.78 0.0841 5.77 −0.0388 −2.51 −0.0304 −1.96

Live without spouse*

  Live with spouse 0.0619 −0.55 −0.7879 3.34 0.3262 −1.50 0.2752 −1.26

Educational attainment

  Below primary school

  Primary school 0.0151 −2.18 0.0827 −2.91 0.0177 −0.47 −0.1384 3.72

  Middle school and above 0.0142 −1.49 −0.0083 0.82 0.0133 −0.99 −0.0405 3.01

Manufacturing and construction*

  Wholesale, retail trade and 
catering

−0.0297 0.50 −0.0066 −0.22 -- -- -- --

  Transportation and other non- 
agricultural sectors

−0.0025 −0.16 0.0228 0.25 -- -- -- --

Working hours

  Moderate labour*

  Excessive labour 0.0434 −0.40 0.1852 −2.69 -- -- -- --

NCMS

  Yes

  None −0.0111 0.58 0.0102 0.14 0.0148 0.63 0.0010 0.04

Basic endowment scheme

  Yes*

  None −0.0396 0.03 −0.024 0.14 −0.0092 −0.37 0.0022 0.09

Income quantiles

  Poorest*

  Poorer −0.0248 2.66 −0.0151 −2.83 −0.0255 −9.53 −0.0149 −5.55

  Middle −0.0074 0.04 −0.0063 0.01 −0.0406 −9.27 −0.0339 −7.74

  Richer −0.0514 1.36 0.0681 −12.48 −0.1246 −1.97 0.0286 0.45

  Richest −0.0176 19.98 0.0981 −38.12 −0.2598 48.50 −0.0066 1.23

SAH

  Good*

  Fair 0.2324 1.60 0.1269 5.47 0.2037 9.18 0.3690 16.62

  Poor 0.1890 40.94 0.2605 45.89 0.2515 44.86 0.1603 28.60

Number of friends

  ≤5*

  6–10 0.0120 0.53 0.0172 −0.23 −0.001 0.04 0.0484 −1.74

  ≥11 0.0372 −0.38 0.0666 −2.09 −0.0815 2.25 −0.0137 0.38

Smoke

  Yes*

  No 0.1903 2.03 −0.0471 −1.54 0.0397 1.08 −0.1800 −4.89

Drinking

  Yes*

  No −0.2528 6.75 −0.222 −7.88 0.2191 3.5 −0.0134 −0.21

Regular exercise every month

  Yes*

  No 0.0034 −2.27 −0.5305 −4.77 −0.161 0.1 0.0060 0.01

Continued
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may lead to a considerable risk of health deterioration. 
Therefore, their potential health service needs cannot 
be translated into actual health service utilisation. This 
is consistent with the explanation given by Peng et al.46 
In addition to affordability, the presence of a social envi-
ronment was central to the desire and opportunity to 
actual health service utilisation. Public policy including 
protesting unpaid wages and raising the minimum wage, 
play significant roles in shaping income distribution and 

protecting the legitimate rights and interests of older 
rural- to- urban migrant workers.

The results of CI decomposition showed that poor SAH 
increased the inequality of health service utilisation, which 
is beneficial to less well- off older rural- to- urban migrant 
workers and rural residents. An alternative explanation 
is the support of the health poverty alleviation policy for 
the poor rural elderly. SAH depends on the socioeco-
nomic status of older rural- to- urban migrant workers 

Variable

Two weeks outpatient of older 
rural- to- urban migrant workers

Inpatient of older rural- to- 
urban migrant workers

Two weeks outpatient of 
older rural residents

Inpatient of older rural
residents

dy/dx Con/% dy/dx Con/% dy/dx Con/% dy/dx Con/%

Sense of fairness

  Unhappy*

  Fair −0.2470 0.10 −0.2102 −6.05 −0.0783 −2.36 −0.1853 −5.58

  Happy −0.0164 5.29 −0.0411 8.79 −0.1368 2.41 −0.9472 16.66

  Proportion of ethnic minorities 
(%)

−0.3565 −1.01 0.0252 1.56 −0.0002 −0.02 −0.0253 −2.65

  Sex ratio in the community (%) −0.0329 1.28 −0.0648 0.23 −0.0127 0.93 0.0556 0.93

  Number of health facilities per 
capita in the community

0.0265 −1.06 −0.01 −0.32 −0.0226 0.2 0.1502 0.20

  Service quality index of the 
community

0.0061 −3.93 −0.001 −2.19 −0.0357 −1.48 −0.0357 −1.48

  Service quality index of the city −0.0006 −1.47 0.0065 −1.57 −0.0223 1.56 −0.0223 1.56

  Health index of the community 
population

−0.0259 −1.64 0.0001 0.41 −0.0584 0.1 −0.0584 0.10

Region

  East*

  Middle 0.0130 0.46 0.0449 0.78 0.1389 0.01 0.1389 0.01

  West 0.3104 1.29 0.0104 1.02 −0.0252 −1.05 −0.0252 −1.05

City level

  Subprovincial city and above*

  Below subprovincial city −0.0017 0.51 0.0354 0.06 −0.1018 −0.02 −0.1018 −0.02

Note: Con for contributions.
*The control group.
CI, concentration index; SAH, self- assessed health.

Table 3 Continued

Table 4 Horizontal index of the health service utilisation between matched older rural- to- urban migrant workers and older 
rural residents

Older rural- to- urban migrant workers Older rural residents

Two weeks outpatient Inpatient Two weeks outpatient Inpatient

CI Con/% CI Con/% CI Con/% CI Con/%

CI −0.2061 100 −0.0125 100.00 −0.2041 100 −0.0718 100

Need −0.074 35.89 −0.0093 74.52 −0.1049 69.72 −0.0322 52.28

Economy −0.0495 24.04 0.005 −53.42 0.0091 −53.42 −0.0102 −11.61

Other −0.0207 10.03 −0.0004 −8.08 0.0006 −9.27 −0.0007 7.82

Residual 0.3004 35.88 −0.0003 86.98 0.0003 6.95 −0.0005 52.51

HI −0.1321 −0.0032 −0.0992 −0.0396

Note: Con for contributions.
CI, concentration index; HI, horizontal inequality.
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and older rural residents, and the relationship of SAH 
and the income- related inequality was found complex 
and controversial.47 48 Given that health is a multidimen-
sional concept, different measures (eg, SAH, chronic 
disease) arguably capture different dimensions of health 
status as a construct. SAH may influence socioeconomic 
status through health shocks on some labour market 
outcomes, such as wage, injury insurance,9 49 jointly 
with the role of mental conditions along with cognitive 
biases in measuring SAH. Therefore, the causal mech-
anisms underlying this relationship in our study is diffi-
cult to disentangle. Beyond all doubt, it was necessary to 
improve their heath by improving many factors, such as 
health knowledge, time preference, risk aversion rates, or 
the like.

Our study highlighted that the sense of happiness was 
an important contributing factor to the inpatient utili-
sation for older rural residents, and it showed that the 
sense of happiness increased the inequality of inpatient 
utilisation in favour of older rural residents with poor 
economic level. It also reminded us that sustainable 
healthcare management programmes that strengthen the 
construction of their elderly life and ensure the quality 
should be planned. Improving the sense of happiness 
gave substance to narrowing differences in health service 
utilisation. Previous studies demonstrated that NCMS 
offered an explanation for potential influence factors 
of health service utilisation of rural- to- urban migrant 
workers.9 Conversely, our findings found that despite 
medical coverage being in place, significant inequalities 
in healthcare remain pervasive. Importantly, the financial 
coordination and mutual aid of NCMS is mainly based 
on the county or district as a unit, thus NCMS embodies 
the cross- regional characteristics. When designing the 
system of health service utilisation and a high- quality 
universal health coverage, it should be inclined to lower 
the threshold of cross- regional medical treatment and 
improve the accessibility of health service utilisation of 
low- income older rural residents and older rural- to- urban 
migrant workers.

Our results concluded that there were no statistically 
significance between age and health service utilisation 
of both groups. Our study showed that half of rural- to- 
urban migrant workers were aged between 50 and 54 
years, whereas half of older rural residents were aged 
between 61 and 65 years. Therefore, we commenced 
CEM for matching older rural- to- urban migrant workers 
and older rural dwellers, to guarantee better balance of 
empirical distributions of covariates between the compar-
ison groups. By matching across multiple variables (ie, 
age, gender, educational level, economic level and SAH), 
CEM allowed the analysis to focus on whether those 
who migrate for work have significantly different health 
when compared with those who did not. 50In lines with 
existing studies, our results proved that health inequality 
prevailed in old age. It is worth emphasising that the 
need to use healthcare increases with age. During the 
period of ageing, it is important to neutralise the effects 

of progressive involution changes in order to ensure the 
comfort and quality of life, as well as to maintain optimal 
functional fitness for the next stages of old age. The 
convergence effect and and the accumulative hypothesis 
were two contrary propositions on the authoritative expo-
sition of age- related health and social economic status 
for the elderly. The convergence hypothesis held that 
the impact of socioeconomic status on systematic health 
differences first expanded with the increasing age, then 
the health differences narrowed gradually disappeared in 
the old age stage. The accumulation hypothesis held that 
the health differentiation continued to expand, and the 
degree of health differentiation of the elderly group was 
greater than that of younger groups.51 52 Based on these 
grounds, the elderly experiencing a greater level of cumu-
lative illness would have higher total healthcare costs, 
which even increased inequalities. Healthy ageing has 
become a very important theme for China, and further 
work is required to identify the extent of income- related 
inequality and age- related inequality should be evolved 
widely to incorporate advances based decomposition.

Nonetheless, not all inequalities in health service utilisa-
tion are determined by socioeconomic position. Our study 
focused on reasonable inequalities in the health service 
utilisation between older rural- to- urban migrant workers 
and older rural residents, rather than the superficial 
inequality. Assuming that an older rural- to- urban migrant 
worker spends 5000 yuan to cure serious diseases, but due 
to restrictive schedule demands and lack of favourable 
reimbursement policies, only 3000 yuan is spent. The cost 
of an older rural resident suffering from a small pathogen 
was only 1000 yuan, and 3000 yuan was spent due to the 
favourable reimbursement policy and other socioeco-
nomic factors. Therefore, it is necessary to control the 
‘need variable’, which has been ignored in previous 
studies. The absolute value of HI indices were lower than 
the absolute value of CIs indicating that accounting for 
need for health services reduces the magnitude of the 
pro- poor inequality. This finding deserves some attention 
in assessing inequality in access to the health services of 
older rural- to- urban migrant workers and older rural resi-
dents, and aid in the creation of policies that will allow for 
equitable access to care. In fact, health service utilisation 
can better meet the health service needs of low- income 
groups. In this sense, the issue of HI index matters for 
income- related inequality on health service utilisation 
and it should be given a due attention in policymaking. 
Therefore, opportunities and policy actions for equity- 
oriented health service utilisation should be motivated to 
make sure that future health improvements are shared by 
the population.

Our study still suffered from major shortcomings. First, 
our data in 2016 are a little old, although CLDS 2016 is 
the latest data we can get. In addition, CLDS 2016 was 
based on a cross- sectional study, and cause–effect rela-
tionship, such as ‘healthy choice effect’ could not be 
derived. Second, crude measures of health service utili-
sation and limited understanding of factors explained 
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the production process of health service utilisation and 
sources of inequalities, such as type of disease, severity of 
disease and medical costs. Also, our study only compared 
income- related inequality on health service utilisa-
tion between older rural- to- urban migrant workers and 
older rural residents. Our future study will include older 
urban residents for the stringency of the study. Third, we 
selected sample by our severe standards. There may be 
such a problem that inadequate identification of what 
stands behind measures of socioeconomic position for 
older rural- to- urban migrants and older rural residents, 
which differ across the lifestyle. Fourth, our study only 
paid close attention to the one- way relationship, that 
is, how different variables affect the health service util-
isation. Our study cannot directly verify the multiple 
interactions of contextual characteristics and individual 
characteristics. Evidently, further studies on multiple 
interactions of four dimensions should be investigated to 
make the health service utilisation more comprehensive. 
Finally, in terms of research methods, because CI can only 
examine the inequality of health service utilisation related 
to a single factor, it cannot comprehensively measure the 
overall inequality of health service utilisation.

CONCLUSIONS
Our study demonstrated that older rural- to- urban 
migrants had systematically lower use of health service 
utilisation than older rural residents. Substantial pro- 
poor inequality on health service utilisation among older 
rural- to- urban migrants and older rural residents were 
observed. Economic status, SAH and sense of happi-
ness emerged as dominant contributors of inequalities 
in health service utilisation. This document highlighted 
that the need of health service utilisation increased the 
inequality. Our study may shed light on the heteroge-
neity of older rural- to- urban migrant workers in China 
and should be embedded in the formulation of health 
policies.

Acknowledgements We are grateful to Yat- sen University for providing us with the 
data. We thank the CLDS 2016 team to make the data publicly available. We would 
like to thank all our teachers who have helped us to develop the essential academic 
competence.

Contributors The guarantor accepting full responsibility for this work, for the 
conduct of the study, the statistical analysis and drafted the manuscript and for the 
decision to publish was DL. JY participated in the design of the study, performed 
the statistical analysis, and drafted the manuscript. HL, YM contributed much in the 
revised version of our manuscript and the recalculation of the noise coefficients. 
H L, Y M, and J J contributed to modifying the English language in the manuscript. 
All authors contributed to subsequent drafts and read and approved the final 
manuscript.

Funding This study was supported by the Research Program of Shaanxi Soft 
Science (2021KRM124) and Supported projects of Scientific Talents of Shaanxi 
Provincial People's Hospital in 2021(2021JY- 16).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting or dissemination plans of this research.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available in a public, open access repository. 
The datasets analysed during the current study are available in the CLDS (available 
online: https://ssa.sysu.edu.cn/article/1994). The data of cities were obtained 
from Urban Statistical Yearbook and Statistical Bulletin of municipal government 
(available online: https://data.cnki.net/trade/Yearbook/Single/N2017060038?z= 
Z007).

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Dan Li http://orcid.org/0000-0002-3908-7452

REFERENCES
 1 The National Bureau of Statistics. Survey report on rural- to- urban 

migrants, 2021. Available: http://www.stats.gov.cn/tjsj/zxfb/202204/ 
t20220429_1830126.html [Accessed 23 May 2022].

 2 Wu M, Duan C, Zhu X. Effect of social support on psychological well- 
being in elder rural- urban migrants. Popul J 2016;4:93–102.

 3 Xie Y, Guo Q, Meng Y. The health service use of aged rural- to- urban 
migrant workers in different types of cities in China. BMC Health Serv 
Res 2021;21:606.

 4 Yang W, Li D, Gao J, et al. Decomposing differences in depressive 
symptoms between older rural- to- urban migrant workers and their 
counterparts in mainland china. BMC Public Health 2020;20:1. 

 5 The National Bureau of Statistics. Survey report on rural- to- urban 
migrants, 2011. Available: http://www.stats.gov.cn/ztjc/ztfx/fxbg/ 
201204/t20120427_16154.html [Accessed 23 May 2022].

 6 Jiménez- Rubio D, Hernández- Quevedo C. Inequalities in the use 
of health services between immigrants and the native population 
in Spain: what is driving the differences? Eur J Health Econ 
2011;12:17–28.

 7 Ahad FB, Zick CD, Simonsen SE, et al. Assessing the likelihood of 
having a regular health care provider among African American and 
African immigrant women. Ethn Dis 2019;29:253–60.

 8 Liu X, Gao W, Yan H. Measuring and decomposing the inequality 
of maternal health services utilization in Western rural China. BMC 
Health Serv Res 2014;14:102.

 9 Li D, Zhai S, Zhang J, et al. Assessing income- related inequality 
on health service utilization among Chinese rural migrant workers 
with new co- operative medical scheme: a multilevel approach. Int J 
Environ Res Public Health 2021;18:10851.

 10 Song J, Leng M, Meng FD. The empirical research in the situation of 
the migrant workers’ health service utilization. Chinese Prim Health 
Care 2010;41:261. 

 11 Li D, Zhang J, Yang J, et al. Socio- economic inequalities in health 
service utilization among Chinese rural migrant workers with new 
cooperative medical scheme: a multilevel regression approach. BMC 
Public Health 2022;22:1–14.

 12 Zhao X, Min D, Ma W. Utilization of outpatient service and influential 
factors of expenditure of middle- aged and elderly migrant workers in 
china. J Peking Univ 2015;47 

 13 World Health Organisation. The world health report: health systems: 
improving performance. Geneva: World Health Organisation, 2000.

 14 Roemer JE. Equality of opportunity: a progress report. Soc Choice 
Welfare 2002;19:455–71.

 15 Center for Social Survey at Sun Yat- sen University. China Labor- 
Force dynamic survey, 2016. Available: http://css.sysu.edu.cn/Data 
[Accessed 30 Sep 2022].

 16 Dahlberg M, Eklöf M, Fredriksson P, et al. Estimating preferences 
for local public services using migration data. Urban Stud 
2012;49:319–36.

 17 Yip W, Hsiao WC. The Chinese health system at a crossroads. Health 
Aff 2008;27:460–8.

 18 Ministry of Health of The People's Republic of China. An analysis 
report of national health services survey in China, 2008[M]. Beijing 
Peking Union Medical College Press; 2009: 77–8.

 19 Gelberg L, Andersen RM, Leake BD. The behavioral model for 
vulnerable populations: application to medical care use and 
outcomes for homeless people. Health Serv Res 2000;34:1273–302.

 20 Lederle M, Tempes J, Bitzer EM. Application of Andersen's 
behavioural model of health services use: a scoping review 
with a focus on qualitative health services research. BMJ Open 
2021;11:e045018.

https://ssa.sysu.edu.cn/article/1994
https://data.cnki.net/trade/Yearbook/Single/N2017060038?z=Z007
https://data.cnki.net/trade/Yearbook/Single/N2017060038?z=Z007
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-3908-7452
http://www.stats.gov.cn/tjsj/zxfb/202204/t20220429_1830126.html
http://www.stats.gov.cn/tjsj/zxfb/202204/t20220429_1830126.html
http://dx.doi.org/10.16405/j.cnki.1004-129X.2016.04.011
http://dx.doi.org/10.1186/s12913-021-06638-3
http://dx.doi.org/10.1186/s12913-021-06638-3
http://dx.doi.org/10.1186/s12889-020-09374-1
http://www.stats.gov.cn/ztjc/ztfx/fxbg/201204/t20120427_16154.html
http://www.stats.gov.cn/ztjc/ztfx/fxbg/201204/t20120427_16154.html
http://dx.doi.org/10.1007/s10198-010-0220-z
http://dx.doi.org/10.18865/ed.29.2.253
http://dx.doi.org/10.1186/1472-6963-14-102
http://dx.doi.org/10.1186/1472-6963-14-102
http://dx.doi.org/10.3390/ijerph182010851
http://dx.doi.org/10.3390/ijerph182010851
http://dx.doi.org/10.3969/j.issn.1001-568X.2010.05.005
http://dx.doi.org/10.3969/j.issn.1001-568X.2010.05.005
http://dx.doi.org/10.1186/s12889-022-13486-1
http://dx.doi.org/10.1186/s12889-022-13486-1
http://dx.doi.org/10.3969/j.issn.1671-167X.2015.03.018
http://dx.doi.org/10.1007/s003550100123
http://dx.doi.org/10.1007/s003550100123
http://css.sysu.edu.cn/Data
http://dx.doi.org/10.1177/0042098011400769
http://dx.doi.org/10.1377/hlthaff.27.2.460
http://dx.doi.org/10.1377/hlthaff.27.2.460
http://www.ncbi.nlm.nih.gov/pubmed/10654830
http://dx.doi.org/10.1136/bmjopen-2020-045018


13Li D, et al. BMJ Open 2023;13:e060581. doi:10.1136/bmjopen-2021-060581

Open access

 21 Pourat N, Andersen RM, Marcus M. Assessing the contribution of the 
dental care delivery system to oral health care disparities. J Public 
Health Dent 2015;75:1–9.

 22 Skevington SM, Lotfy M, O'Connell KA, et al. The World Health 
Organization’s WHOQOL- BREF quality of life assessment: 
psychometric properties and results of the International field trial. A 
report from the WHOQOL group. Qual Life Res 2004;13:299–310.

 23 Iacus SM, King G, Porro G. Multivariate matching methods that are 
monotonic imbalance bounding. J Am Stat Assoc 2011;106:345–61.

 24 Iacus SM, King G, Porro G. Causal inference without balance 
checking: Coarsened exact matching. Political Analysis 
2012;20:1–24.

 25 Su M, Zhou Z, Si Y, et al. Comparing the effects of China's three 
basic health insurance schemes on the equity of health- related 
quality of life: using the method of coarsened exact matching. Health 
Qual Life Outcomes 2018;16:41.

 26 Wells AR, Hamar B, Bradley C, et al. Exploring robust methods 
for evaluating treatment and comparison groups in chronic care 
management programs. Popul Health Manag 2012a;16:35–45.

 27 Li D, Zhu L, Zhang J, et al. Decomposing differences of health 
service utilization among Chinese rural migrant workers with new 
cooperative medical scheme: a comparative study. Int J Environ Res 
Public Health 2021;18:9291.

 28 Sidney JA, Coberley C, Pope JE, et al. Extending coarsened exact 
matching to multiple cohorts: an application to longitudinal well- 
being program evaluation within an employer population. Health Serv 
Outcomes Res Method 2015;15:136–56.

 29 Wagstaff A, van Doorslaer E. Measuring and testing for inequity in 
the delivery of health care. J Hum Resour 2000;35:716–33.

 30 Li D, Zhou Z, Si Y, et al. Unequal distribution of health human 
resource in mainland China: what are the determinants from a 
comprehensive perspective? Int J Equity Health 2018;17:29.

 31 Wagstaff A, Paci P, van Doorslaer E. On the measurement of 
inequalities in health. Soc Sci Med 1991;33:545–57.

 32 Konings P, Harper S, Lynch J, et al. Analysis of socioeconomic 
health inequalities using the concentration index. Int J Public Health 
2010;55:71–4.

 33 O’Donnell O, van Doorslaer E, Lindelöw M, et al. Analyzing health 
equity using household survey data: a guide to techniques and their 
implementation. Washington, DC: World Bank, 2008.

 34 Musheiguza E, Mahande MJ, Malamala E, et al. Inequalities in 
stunting among under- five children in Tanzania: decomposing the 
concentration indexes using demographic health surveys from 
2004/5 to 2015/6. Int J Equity Health 2021;20:46.

 35 Lu Y. Test of the 'healthy migrant hypothesis': a longitudinal analysis 
of health selectivity of internal migration in Indonesia. Soc Sci Med 
2008;67:1331–9.

 36 Chen H, Liu Y, Li Z, et al. Urbanization, economic development and 
health: evidence from China's labor- force dynamic survey. Int J 
Equity Health 2017;16:207.

 37 Yan Z, Tang W, Liang Z. What impact does behavior of doctors and 
patients on service integration of multi- institutional readmission 
cross township—county hospitals in rural china. Int J Integr Care 
2017;17:53. 

 38 Fenelon A. Rethinking the Hispanic paradox: the mortality experience 
of Mexican immigrants in traditional gateways and new destinations. 
Int Migr Rev 2017;51:567–99.

 39 Chen J. Internal migration and health: re- examining the healthy 
migrant phenomenon in China. Soc Sci Med 2011;72:1294–301.

 40 Wang H, Guo WM, PL L, et al. Basic public health services 
and family planning for floating population in Beijing, Shanghai 
and Guangdong. Chin J Matern Child Health Care China 
2016;31:2026–7.

 41 Yue J, Li X. Health consciousness and health service utilization of 
the floating population in the pearl river delta area: a community 
perspective. Chin J Public Manag 2014;11:125–35. 

 42 The National Bureau of Statistics. Survey report on rural- to- urban 
migrants, 2016. Available: http://www.stats.gov.cn/tjsj/zxfb/201704/ 
t20170428_1489334.html [Accessed 23 May 2022].

 43 The National Bureau of Statistics. Average annual wage of urban 
private employees in 2017. Available: http://www.stats.gov.cn/tjsj/ 
zxfb/201805/t20180515_1599417.html [Accessed 23 May 2022].

 44 Marmot M, Friel S, Bell R, et al. Closing the gap in a generation: 
health equity through action on the social determinants of health. 
Lancet 2008;372:1661–9.

 45 Liang Y, Guo M. Utilization of health services and health- related 
quality of life research of rural- to- urban migrants in China: a cross- 
sectional analysis. Soc Indic Res 2015;120:277–95.

 46 Peng Y, Chang W, Zhou H, et al. Factors associated with health- 
seeking behavior among migrant workers in Beijing, China. BMC 
Health Serv Res 2010;10:69.

 47 Paz A, Doron I, Tur- Sinai A. Gender, aging, and the economics of 
"active aging": setting a new research agenda. J Women Aging 
2018;30:184–203.

 48 Gallardo- Albarrán D. Health and economic development since 1900. 
Econ Hum Biol 2018;31:228–37.

 49 Strauss J, Lei X, Park A, et al. Health outcomes and socio- economic 
status among the elderly in Gansu and Zhejiang provinces, China: 
evidence from the CHARLS pilot. J Popul Ageing 2010;3:111–42.

 50 Yan B, Chen X, Gill TM. Health inequality among Chinese older 
adults: the role of childhood circumstances. J Econ Ageing 2020;17. 
doi:10.1016/j.jeoa.2020.100237. [Epub ahead of print: 16 01 2020].

 51 van Doorslaer E, Koolman X. Explaining the differences in income- 
related health inequalities across European countries. Health Econ 
2004;13:609–28.

 52 Heraclides A, Brunner E. Social mobility and social accumulation 
across the life course in relation to adult overweight and obesity: the 
Whitehall II study. J Epidemiol Community Health 2010;64:714–9.

http://dx.doi.org/10.1111/jphd.12064
http://dx.doi.org/10.1111/jphd.12064
http://dx.doi.org/10.1023/B:QURE.0000018486.91360.00
http://dx.doi.org/10.1198/jasa.2011.tm09599
http://dx.doi.org/10.1093/pan/mpr013
http://dx.doi.org/10.1186/s12955-018-0868-0
http://dx.doi.org/10.1186/s12955-018-0868-0
http://dx.doi.org/10.1089/pop.2011.0104
http://dx.doi.org/10.3390/ijerph18179291
http://dx.doi.org/10.3390/ijerph18179291
http://dx.doi.org/10.1007/s10742-014-0136-7
http://dx.doi.org/10.1007/s10742-014-0136-7
http://dx.doi.org/10.2307/146369
http://dx.doi.org/10.1186/s12939-018-0742-z
http://dx.doi.org/10.1016/0277-9536(91)90212-U
http://dx.doi.org/10.1007/s00038-009-0078-y
http://dx.doi.org/10.1186/s12939-021-01389-3
http://dx.doi.org/10.1016/j.socscimed.2008.06.017
http://dx.doi.org/10.1186/s12939-017-0705-9
http://dx.doi.org/10.1186/s12939-017-0705-9
http://dx.doi.org/10.5334/ijic.3165
http://dx.doi.org/10.1111/imre.12263
http://dx.doi.org/10.1016/j.socscimed.2011.02.016
http://dx.doi.org/CNKI:SUN:GGGL.0.2014-04-013
http://www.stats.gov.cn/tjsj/zxfb/201704/t20170428_1489334.html
http://www.stats.gov.cn/tjsj/zxfb/201704/t20170428_1489334.html
http://www.stats.gov.cn/tjsj/zxfb/201805/t20180515_1599417.html
http://www.stats.gov.cn/tjsj/zxfb/201805/t20180515_1599417.html
http://dx.doi.org/10.1016/S0140-6736(08)61690-6
http://dx.doi.org/10.1007/s11205-014-0585-y
http://dx.doi.org/10.1186/1472-6963-10-69
http://dx.doi.org/10.1186/1472-6963-10-69
http://dx.doi.org/10.1080/08952841.2017.1295677
http://dx.doi.org/10.1016/j.ehb.2018.08.009
http://dx.doi.org/10.1007/s12062-011-9033-9
http://dx.doi.org/10.1016/j.jeoa.2020.100237
http://dx.doi.org/10.1002/hec.918
http://dx.doi.org/10.1136/jech.2009.087692

	Comparing income-­related inequality on health service utilisation between older rural-­to-­urban migrant workers and older rural residents in China: a cross-­sectional study
	Abstract
	Background﻿﻿
	Methods
	Patient and public involvement
	Data
	Inclusion and exclusion criteria
	Measurement
	Predictors
	Coarsened exact matching (CEM)
	CI and decomposition

	Results
	Discussion
	Conclusions
	References


