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Examining inequality in utilisation of health
management services for the elderly in
rural Henan China
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Abstract

Background: The health management plays an important role in improving the quality of life of the elderly and
relieving the pressure of health resource consumption. This study aims to assess the income-related inequality in
utilisation of health management services (HMS) for the elderly and the contribution of the related factors to
inequality in rural Henan China.

Methods: The data from 2015 Henan Rural Residents Health Survey with 1403 elderly people as the final sample
were used for analysis. The concentration index (CI) was used to measure inequality in HMS utilisation for the
elderly (no HMS, health assessment, physical examination, auxiliary examination, and health guidance). The
decomposition of CI was adopted to explain the contribution of various determinants to inequality in HMS
utilisation for the elderly.

Results: No HMS utilisation was disproportionately concentrated among the poor (CI = − 0.0730, p = 0.0155),
utilisation of physical and auxiliary examination was disproportionately concentrated among the rich (CI = 0.0575,
p = 0.0448; CI = 0.0811, p = 0.0044). In addition, the pro-poor effects of health assessment and guidance utilisation
were not statistically significant (CI = − 0.0173, p = 0.4617; CI = − 0.0213, p = 0.3900). The results of CI decomposition
revealed that household income and family size made positive contributions to inequality while social medical
insurance, gender, marital status, and age made negative contributions to inequality. The improved service
satisfaction with village clinics could reduce inequality in HMS utilisation, while the improved service satisfaction
with township hospitals could increase inequality in HMS utilisation.

Conclusions: Although HMS for the elderly is provided free of charge, its accessibility remains pro-rich due to
various factors. Policy makers should adopt effective interventions to resolve the contradiction between these
factors and the utilisation of HMS, and redress inequality in the utilisation of HMS.
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Background
Population aging is closely related to the increased
risk of diseases, such as heart disease, stroke, and
chronic respiratory disorders. These diseases not only
reduce the quality of life of the elderly but also con-
sume a large amount of health resources. Therefore,
due to population aging, various countries pay more
and more attention to the health of the elderly, and
many countries have established health management
plans for seniors [1–7].
As a populous country, China faces the challenge of

aging, which occurs at rates faster than those in many
countries [8]. About 166.58 million people (11.9%) were
65 years or over in 2018, and this number was 53.51 mil-
lion (3.4%) more than 10 years ago [9]. The development
of industrialisation has led to an increasing number of
young agricultural population migrating to cities which
makes the aging problem in rural areas more serious in
China [10]. To detect health risks early, prevent and
control diseases, reduce medical expenses, and develop
and maintain the healthy life for the elderly, the Central
Committee of the Communist Party of China and the
State Council explicitly added health management for
the elderly into the national basic public health services
in the context of the reform of China’s medical care sys-
tem (2009). Health management services (HMS) for the
elderly include four components [11]: (I) health assess-
ment conducted by evaluating the basic health level,
self-care ability, lifestyle, past disease history, and com-
mon symptoms and treatment of chronic diseases
through enquiring the elderly; (II) physical examinations,
including measurement of body temperature, pulse,
blood pressure, height, and weight; routine examination
of skin, superficial lymph nodes, the heart, lungs, and
abdomen; and rough judgment of vision, hearing, and
exercise; (III) auxiliary examinations, including blood
routine, urine routine, fasting blood glucose, blood lipid,
liver function (serum glutamic oxaloacetic transaminase,
glutamic pyruvate transaminase and total bilirubin),
renal function (serum creatinine and blood urea nitro-
gen), and electrocardiogram detection; and (IV) health
guidance provided by health workers to the elderly based
on the results of health evaluation. The Chinese govern-
ment requires primary health care facilities to provide
free HMS once a year for people aged 65 years and over.
In general, health management improves the phys-

ical health of the elderly [12, 13]. However, challenges
still exist; unequal access to HMS for the elderly is
one of the most important issues to be addressed.
Some studies show that the utilisation of HMS for
the elderly is associated with gender, income, educa-
tion level, occupation and so on [14, 15]. However,
few studies have examined inequality in HMS utilisa-
tion for the elderly; seniors in rural areas are more

likely to be ignored. Although some scholars have re-
ported that there is inequality for the elderly to utilise
HMS in other countries, we cannot be sure that the
findings are consistent with those in China [16, 17].
To fill previous research gaps, this study used concen-

tration index (CI) to assess income-related inequality in
HMS utilisation among the elderly in rural Henan,
China. It also used CI decomposition to evaluate the ef-
fects of various factors on inequality in HMS utilisation
among the elderly. Results could help policymakers to
identify disadvantaged groups in HMS utilisation, find
out the influencing factors of inequality in HMS utilisa-
tion, and provide basis for further improvement of
health management policies for the elderly.

Methods
Data sources
Data from 2015 Henan Rural Residents Health Survey
(HRRHS 2015) were analyzed. The survey used a multi-
stage sampling design to obtain samples. Thirty-five
counties were randomly selected according to the level
of their economic development. Four townships were
randomly selected from each county. At least 20 house-
holds were randomly selected from each township.
HRRHS 2015 is a survey on health security system, flow
direction of patients, and utilisation of basic public
health services in rural areas of Henan. All information
was presented in a structured questionnaire and col-
lected through face-to-face interviews. This survey was
approved by the Ethics Committee of Xinxiang Medical
University (The reference number is XYLL—2,015,005).
Before the formal survey, all interviewers were trained
by a specialist and passed the examination. The purpose
of the survey was explained to all respondents, and those
who agreed to participate were asked to sign an in-
formed consent form.
After excluding invalid data, 2983 households and

8487 individuals were included in HRRHS 2015. This
study focused on the elderly (≥65 years) who have lived
locally for more than 6months. The final sample con-
sisted of 1403 elderly people in HRRHS 2015.

Outcome variables
Each elderly person in the survey was asked about his or
her HMS utilisation in the past year. The main outcome
variable, namely, HMS utilisation, was measured by five
key indicators: (I) no HMS (1 if the elderly did not use
any HMS, 0 otherwise); (II) health assessment (1 if the
elderly used this service, 0 otherwise); (III) physical
examination (1 if the elderly used this service, 0 other-
wise); (IV) auxiliary examination (1 if the elderly used
this service, 0 otherwise); and (V) health guidance (1 if
the elderly used this service, 0 otherwise).
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Independent variables
The independent variables were divided into three cat-
egories: predisposing predictors, enabling predictors, and
need predictors [18]. Predisposing predictors include
age, gender, education, family size, and marital status.
Enabling predictors include social medical insurance,
private health insurance, household income, distance
from the nearest primary health facility, service satisfac-
tion score of village clinics, and service satisfaction score
of township hospitals. Need predictors represent the po-
tential needs of the elderly for HMS. We used “have
chronic disease or not” to assess the needs of the elderly.

Analytical methods
Concentration Index (CI)
CI is a popular method to measure the degree of
socioeconomic-related inequality in a health variable,
and is defined as twice the area between the concentra-
tion curve and the line of equality (the 45°line). In this
study, we used CI to measure inequality of HMS utilisa-
tion for the elderly in rural areas of Henan, China.
Standard CI was computed as follows [19]:

CIðh yÞj ¼ 2 cov hi;Rið Þ
h

¼ 1
n

Xn

i¼1

hi
h

2Ri − 1ð Þ
� �

ð1Þ

where hi is the outcome variable of ith individual, Ri is
the fractional rank of ith individual in the distribution of
household income, and h is the mean of hi. CI is between
− 1 and 1. If the CI value is 0, no income-related in-
equality exists; if the CI value is negative, the result vari-
able is disproportionately concentrated in the relatively
poor; if the CI value is positive, the result variable is dis-
proportionately concentrated in the relatively rich [20].
The standard CI requires that the outcome variable is
on the same scale of income, that is, measured on a ratio
scale [21]; if the outcome variable is binary, the standard
CI needs to be revised. This study adopted the Erreygers’
modified index (EI) given by [19, 21, 22]:

EIðh yÞj ¼ 1
n

Xn

i¼1

4hi
hmax − hminð Þ 2Ri − 1ð Þ

� �

¼ 4
h

hmax − hmin

� �
CI ð2Þ

where hmax and hmin are the upper and lower bounds of
outcome variables, respectively.

Decomposition of CI
Although the measurement of CI provides an overall
view of inequity in HMS utilisation for the elderly, it of-
fers no explanation for factors that determine the in-
equality. Wagstaff et al. put forward that CI can be
decomposed into the contributions of explanatory

factors through the regression-based decomposition [20,
23]. Considering that the measures of HMS utilisation
are binary variables, we used a modified decomposition
method [24].
First, the regression model of outcome variables and

related factors was established:

hi ¼ αþ
X

j

β jxji þ εi ð3Þ

where βj is coefficient of xj, and ɛi is an error term.
Second, the concentration index for h can be written

as:

CI ¼
X

j

∂Eðh xÞj
∂x j

x j=h

� �
C j þ GCε=h ð4Þ

where ∂EðhjxÞ
∂x j

is the average marginal effect of xj,x j is
the mean of xj, Cj is the CI of the j-th explanatory varia-
ble(defined analogously to CI), GCɛ is the generalized

concentration index for ɛi, e j ¼ ∂EðhjxÞ
∂x j

x j=h is the elasti-

city of h with respect to xj, indicating the weight of Cj in
the total contribution of CI. All statistical analyses of
data were performed on STATA 15.0.

Results
The descriptive characteristics of all samples are listed
in Table 1. Overall, the utilisation rates of the four ser-
vices were low, with values of 18.67, 34.21, 33.29 and
21.38%, respectively, and more than half of the elderly
(51.67%) had no HMS utilisation. The study population
had an average age of 70 years, and consisted of 53.03%
females. Over 76% of the elderly were married, and
more than 64% had primary school and below educa-
tion level. Based on the household income level, more
than 20% individuals were the poorest. Nearly 40% of
the elderly had chronic diseases. Almost all of the eld-
erly were covered by social medical insurance, of which
more than 90% were covered by the New Rural Co-
operative Medical Scheme (NRCMS). However, only
3.92% of seniors were covered by the private health in-
surance. The average family size of each elderly person
was 3.43, and the average distance between their resi-
dence and the nearest primary health facility was 1.57
km. The elderly people’s satisfaction score of village
clinic services (3.54) was higher than that of township
hospitals (3.50).
The concentration indices of HMS utilisation are

reported in Table 2. The result showed a statistically
significant pro-poor distribution of the elderly with
no HMS utilisation (CI = -0.0730, p = 0.0155). Signifi-
cant pro-rich distribution was calculated for physical
examination utilisation (CI = 0.0575, p = 0.0448) and
auxiliary examination utilisation (CI = 0.0811, p =
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0.0044). Although the negative CI values for health
assessment and guidance utilisation were measured,
their pro-poor effects were not statistically significant
(CI = -0.0173, p = 0.4617; CI = -0.0213, p = 0.3900).

The decomposition of concentration indices of the
outcome variables is shown in Table 3. The main con-
tributors to pro-poor distribution of no HMS utilisation
were: household income, social medical insurance
(NRCMS), family size, gender (female), age, marital sta-
tus (married), and service satisfaction score of village
clinics. Household income made the largest positive con-
tribution to inequality (55.07%), which revealed that
low-income elderly people were more likely to have no
HMS. The family size was also a positive contributor to
inequality (4.93%). Social medical insurance (NRCMS)
made the largest negative contribution to inequality (−
21.23%), indicating that the coverage of NRCMS could
reduce inequality. Moreover, age (− 2.19%), gender (fe-
male) (− 2.88%), marital status (married) (− 1.10%), and
satisfaction with village clinical services (− 1.78%) were
important contributors to reduced inequality. The
remaining factors such as education, chronic disease,
and service satisfaction with the township hospital made
small contribution to inequality in no HMS utilisation
(less than 1%).
The decomposition results of inequality in utilisation

of physical and auxiliary examination showed that their
main contributors to inequality were similar to those of
no HMS utilisation. The largest positive contribution to
the pro-rich distribution in utilisation of physical and
auxiliary examination was household income (81.57,
83.09%), followed by family size (15.13, 9.88%). The lar-
gest negative contributor to inequality was social med-
ical insurance (NRCMS) (− 37.74, − 33.09%), followed by
gender (female) (− 5.91, − 4.32%).

Discussion
The utilisation rate of HMS for the elderly was low in
rural areas of Henan province and the inequality was
pro-rich. In detail, no HMS utilisation had high propor-
tion among the poor, and utilisation of the physical and
auxiliary examination had high proportion among the
rich. However, the absolute values of CI for no HMS
utilisation, physical examination utilisation, and auxiliary
examination utilisation were less than 0.1, which implied
that the inequality in HMS utilisation was not a serious
problem. The results also found that the utilisation of
health assessment and guidance was pro-poor, but the
results were not statistically significant. Furthermore, we

Table 1 Characteristics of the study samples

Variable name N/mean %/S.D

Utilisation of HMS for the elderly

No HMS utilisation 725 51.67

Health assessment utilisation 262 18.67

Physical examination utilisation 480 34.21

Auxiliary examination utilisation 205 33.29

Health guidance utilisation 300 21.38

Age 70.47 5.32

Gender

Male 659 46.97

Female 744 53.03

Marital status

Unmarried 21 1.50

Married 1075 76.62

Divorced 12 0.85

Widowed 295 21.03

Education level

Primary school and below 909 64.79

Junior high school and above 494 35.21

Household income categories

Poorest 286 20.38

Poorer 309 22.03

Middle 260 18.53

Richer 265 18.89

Richest 283 20.17

Social medical insurance

New Rural Cooperative Medical Scheme 1276 90.95

Urban Resident Basic Medical Insurance 49 3.49

Urban Employee Basic Medical Insurance 34 2.43

Others 18 1.28

No insurance 26 1.85

Private health insurance

No 1348 96.08

Yes 55 3.92

Family size 3.43 1.23

Distance from the nearest primary health facility 1.57 1.31

Any chronic disease

No 843 60.09

Yes 560 39.91

Service satisfaction score of village clinic 3.54 0.86

Service satisfaction score of township hospital 3.50 0.83

Table 2 Concentration indices of HMS utilization for the elderly

CI(SE) p

No HMS utilisation -0.0730(0.0301) 0.0155

Health assessment utilisation -0.0173(0.0235) 0.4617

Physical examination utilisation 0.0575(0.0286) 0.0448

Auxiliary examination utilisation 0.0811(0.0284) 0.0044

Health guidance utilisation -0.0213(0.0248) 0.3900
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proved the contribution of different factors to the in-
equality results. The main factors included household in-
come, family size, social medical insurance, and so on.
The pro-rich finding of HMS utilisation for the elderly

in rural areas of Henan is consistent with some studies
but different from others [15–17]. The utilisation of
HMS varies in different regions or countries possibly
due to differences in the health management system and
financial investment [25]. The utilisation is also affected
by the health status of the elderly, demographic charac-
teristics, etc.
The results of the CI decomposition revealed

important information. Household income was con-
sidered to be the biggest contributor to unequal util-
isation of HMS, and income gap was not conducive
for low-income elderly people to obtain HMS. This
result is consistent with previous research [26, 27].
Although HMS for the elderly is free, it does not
seem attractive to the poor. Regardless of the type of
services they use, once they get sick, economic fac-
tors play an important role in deciding whether to
receive treatment [28].
NRCMS made the important contribution to the re-

duced inequality in HMS utilisation. To achieve the goal
of health care for all, the nationwide social medical in-
surance system was implemented in China, and NRCMS
was practiced in its rural areas. Evidence shows that the
expansion of NRCMS coverage can reduce the medical
expenses of old people and improve their health service
utilisation, especially for low-income elderly people [29].
Therefore, the coverage of NRCMS reduced inequality
in the utilisation of HMS.
Additionally, we found that social–demographic char-

acteristics such as family size, age, gender, and marital
status had important effects on inequality in HMS util-
isation, but the direction of action was inconsistent.
First, family size increased the uneven distribution of
HMS. Other members of the family can provide active
support for the elderly to use HMS, and extended fam-
ilies are more likely to be concentrated among rich fam-
ilies. Therefore, family size increased inequality in HMS
utilisation. Second, age, gender (female), and marital sta-
tus (married) contributed to the reduced inequality in
HMS utilisation. Women are more likely to receive
health services due to their special psychological and
physiological characteristics [30]. Consequently, gender
(female) reduced the income-related inequality in HMS
utilisation. However, the reducing effect of age and mar-
ried status on inequality in HMS utilisation could be at-
tributed to the negative elasticity between them and
HMS utilisation. In fact, the oldest and married seniors
are more concentrated among high-income families.
This group has a higher demand for HMS, and the exist-
ing management services do not match their needs.

Therefore, their HMS demand has declined, which re-
duces the pro-rich inequality in HMS utilisation.
Finally, for the elderly, the improved service satisfac-

tion with village clinics could reduce inequality in HMS
utilisation, while the improved service satisfaction with
township hospitals could increase inequality in HMS
utilisation. This finding deserves the attention of policy
makers. At the bottom of the three-level health service
network in rural areas, village clinics are the most con-
venient institutions for rural residents to seek health ser-
vices [31]. Furthermore, village clinics mainly provide
services for a small-scale or fixed population, which is
more suitable for communication between the elderly
and doctors. Therefore, the more satisfied with rural
doctors the elderly are, the better it will be to expand
the coverage of management services. Usually, only one
hospital is set up in a township to provide services for
all residents, causing great inconvenience to the elderly
who live far away and have inconvenient transportation.
In fact, most of the elderly living in remote areas belong
to low-income group. Therefore, we speculate that when
service satisfaction of the township hospital increases,
the HMS utilisation for the rich elderly people will be
more stimulated.
This study has several strengths and limitations. First,

we expanded current studies on inequality in HMS util-
isation. Second, the design of multiple outcome variables
provides a better understanding of the similarities and
differences in inequality in utilising each service. Third,
the decomposition of CI provides a reference for policy
makers to reform HMS for the elderly. However, a sig-
nificant limitation of the paper is that the findings based
on the samples selected from rural Henan province may
not be fully applicable to other areas given the differ-
ences in economic levels and social characteristics. An-
other limitation is the recall bias because some seniors
or their families could not remember much about the
use of HMS. Additionally, only 1 year of HMS utilization
for the elderly was observed. Therefore, we could not
further investigate the change in the uneven distribution
of HMS during the health care reform in rural Henan.

Conclusions
Our study holds the idea that the degree of inequality in
utilisation of HMS for the elderly is low, but inequality
disproportionately favors the rich in rural Henan, China.
The inequality decomposition analysis suggested that
NRCMS is the biggest contributor to the reduction of
inequality, while household income is the biggest con-
tributor to the increase of inequality. Meanwhile, social-
demographic characteristics such as family size, age,
gender and marital status are important in explaining in-
equality in HMS utilisation for the elderly. The elderly’s
satisfaction with village clinics and township hospitals
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plays the opposite roles in the inequality of HMS
utilization. Although HMS for the elderly is provided
free of charge, its accessibility remains unequal due to
various factors. Under the trend of population aging, this
inequality should deserve our adequate attention. There-
fore, policy makers should adopt effective interventions
to resolve the contradiction between various factors and
HMS utilisation for the elderly, and redress inequality in
HMS utilisation for the elderly, rather than simply pro-
viding an equal process.
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