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Abstract

Background: Assessing inequities in health services utilization
contributes to build effective strategies for promotion of health equity.
This study aimed to evaluate the socioeconomic inequalities and

inequities in health services utilization among hypertensive patients and
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explore the changes between 2015 and 2019 in Pearl River Delta region
of China. Methods: The cross-sectional surveys were conducted using
the questionnaire. In total, 830 and 1166 hypertensive patients in 2015
and 2019 were interviewed, respectively. The concentration index (CI)
and the horizontal inequity (HI) were used to access the socioeconomic
inequalities and inequities in health services use. The contribution of
influential factors to the overall unfairness was estimated via the
concentration index decomposition. QOaxaca-type decomposition
technique was utilized to measure the changes in socioeconomic
inequalities between the observation periods. Results: From 2015 to
2019, the CIs for outpatient and inpatient utilization decreased from
0.1498 to 0.1198, 0.1982 to 0.1648, respectively, and the HIs for
outpatient and inpatient utilization decreased from 0.1478 to 0.1078,
0.1956 to 0.1390, respectively, i.e. obvious pro-rich inequities in
utilization of health services by hypertensive patients existed in Pearl
River Delta Region even after controlling different needs, but they
decreased over time. The inequities in inpatient utilization were higher
compared with that in outpatient utilization. Economic status contributed
the maximum ratio of the socioeconomic inequalities in the use of health
services in these two years (107.54% in 2015, 106.92% in 2019). Oaxaca

decomposition revealed that factors such as residential location,
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registration, health insurance and time to the nearest health facilities,
employment status and educational level, etc. made positive contributions
to decline the inequalities. While factors pushed the equalities toward
deterioration included health needs, economic status and household size.
Conclusion: There were certain decline in the socioeconomic inequalities
and inequities in health services utilization by hypertensive patients in
Pearl River Delta Region of China by comparison of 2015 and 2019.
Although the pro-rich inequities persists, it does suggest that government

policies have improved health equity over time.

Keywords: Health service utilization, Hypertension, Socioeconomic

inequality, Horizontal inequity, China

Introduction

Inequality in health service utilization, it rises a constant concern of
health system in the world[1], which means that the differences access to
health service between social class, such that one group is better off than
another[2-4]. When different demands have been adjusted, the existing

inequality can be interpreted as inequity[4].

Inequity in health care utilization is one kind of avoidable

inequality[s]. However, this inequality has been experienced and observed
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globally(s-7, despite overall improvement of health system in recent
decades. Such inequality even exists in nations which are considered as
“more equitable”, such as Norway[g]. China, as the greatest developing
country, is no exception. In the report published by the World Health
Organization in 2000, China ranked 188" out of 191 countries in health
performance[9]. Indeed, its rapid development of economic and health
care have not been distributed evenly, leading to a widening gap between
the rich and poor and the increased inequality in health services
utilization(io, 11]. Fortunately, the severity of these unbalance of social and
economic development drew attentions by Chinese government by
adoption and implementation relevant policies, such as launching new
reform of health care system in 2009 to ensure equitable accessibility of
health services. The number of occupational (assistant) physicians per
thousand increased by 48% from 2009 (1.75) to 2018 (2.59), which was

one of the results of this reformyi2].

Study have demonstrated that people with  chronic
non-communicable diseases (NCDs) are particularly vulnerable to the
inequalities in utilization of health services due to the long-term use of
health care[10], and the significant inequalities favor the rich[i3].
Hypertension, as one of the most common NCDs, is associated with 7.6

million deaths per year in the world (13.5% of all deaths) and it costs
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10% health care expenditures in hypertension and its complications[i4, 15].
More seriously, the number of people suffering from hypertension is still
on the rise, with an estimated 1.56 billion (29.2%) worldwide by 2025116].
In China, it has reported that the prevalence of hypertension has reached
30% in adults and 6.6% of health-care costs is directly associated with
hypertension[17, 18]. Compared with other diseases, patients with
hypertension often require more frequent and long-term connecting to
health facilities. It has been considered as one significant financial burden
to the low socioeconomic groups and they tend to less health services,
which will exacerbate the inequalities in the utilization of health services.
Existing researches have already showed the inequalities in access to
health services among patients with NCDsf10, 19. However, few reports
are concerning about the changes of the inequalities and the associated

contributors, especially among patients with hypertension.

The Pearl River Delta region, as a major part of Guangdong-Hong
Kong-Macao Great Bay Area, as one of China's most open and
economically dynamic regions has been experiencing rapid economic
development and urbanization. At the same time, medical and health
services system in this region were booming. For example, the number of
health care institutions increased by 14% from 2009 (17,433) to 2015

(19,870). Of note, the number increased to 25,023 in 2019 (25,023),
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which was up 26% from 2015p20]. It attracts not only many internal
migrants from other cities, but also some residents from Hong Kong and
Macao. Recent policy has proposed that residents of Hong Kong and
Macao who resident in Guangdong Province could share the same
treatment as mainland residents in education, medical care and old-age
care[21].This new requirement means that cooperation between the region
will no longer be limited in economy, but will also focus on social and
livelihood issues. Under the special circumstances of “one country, two
systems”, it is especially crucial to explore the inequities in utilization of
health services and promote the harmonious development of the Great

Bay Area.

In such context, the present study is to measure socioeconomic
inequalities and inequities in health services utilization by hypertensive
patients in Pearl River Delta region in 2015 and 2019 and to establish
whether they have changed. Using decomposition analysis, this study also
provides new evidence on the contribution of socioeconomic variables to
the distribution of health services utilization among hypertensive

individuals.

Methods

Study design and subjects



A data from the cross-sectional study based on community health survey
conducted in Pearl River Delta Region of China in 2019 was used.
Moreover, the data from the same survey we conducted in this region in
2015 was used for comparison. The two study samples were selected by a
multistage and stratified random sampling method. The primary sampling
units were designated as street communities and the second-stage
sampling units were nominated as communities according to the
economic level. All information were collected by trained staff though
face-to-face interviews. After excluding cases with missing information, a
total of 5507 and 5867 individuals participated in the survey in 2015 and
2019, respectively. Finally, 830 and 1166 hypertensive patients were

included in this study in 2015 and 2019.

Measurements

Dependent variables

Two binary outcome variables of health services utilization by
hypertensive patients were employed. The following questions of the
hypertensive patients were asked: (1) Have you visited a doctor for
outpatient care due to hypertension in the last 2 weeks? (2) Have you
visited a doctor for inpatient care due to hypertension in the last year?

The answers to questions were “yes” or “no”.



Independent and control variables

In our study, age, gender and years of hypertension were classified as the
need variables. Age was categorized into three year groups until 65 years
and years of hypertension was also divided into three groups: 1-4, 5-9 and

10 or above.

There are economic status, educational level, employment status,
marital status, household size, residential location, registration, health
insurance and time to the nearest health facilities considered as
socioeconomic variables (non-need variables). Economic status was
constructed by using household income per household member, which
was calculated by dividing the income for last year by household size,
and then divided into five quintiles, which meant that the first and fifth
quintile represent the poorest and richest wealth quintiles, respectively.
Educational level was categorized into four groups: primary or below
education, middle school, high school, and college or above education.
Two employment categories and marital categories were employment and
unemployment, married and single, respectively. Single includes
unmarried, divorced, widowed and separated. Residential location and
registration were divided into rural and urban, migrants and locals. Health
insurance is based on whether the respondent is covered by the social

health insurances.



Concentration index

The measurement of socioeconomic inequality in use of health service is
based on a widely accepted index, appointed as the concentration
index(CI). CI ranges from -1 to 1, with an index of 0 equivalents to
perfect equality. A positive CI signifies that a health or health care
variable is more concentrated among the richer population and vice
versa[22]. The index can be calculated by employing the equation as

follows:

2
C= ;COU(Yi; 1)) (1)

In equation (1), where y is the health variable (e.g. outpatient or
inpatient service utilization in this study), 7; is the fractional rank of the
it

" individual in the economic distribution, ranging from 0 to 1, u is the

mean of y.
Decomposition of inequality

In order to analyze the contribution of independent variables of the
inequality, we followed the method proposed by Wagstaff et al. to
decompose CIp23]. Since the health variables analyzed in present study
were binary variables, probit regressions were used to calculate the partial

effects of each explanatory variable and the results should not be used to
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infer a direction of causality. The outcome variable (y) is established as

equation (2):
yi =a" + X8 Xji + XkVk Zki t & (2)

In equation (2), where x;; is the need variable (e.g. age, sex and health
need), zy; is the non-need or socioeconomic variable (e.g. economic
status, educational level and employment status), B; and y, are the
marginal effects (dy/dx) of x; and z; & indicates the error term.
Then, CI for ycan be calculated as equation (3):

Bi"x, Yoz, . GC,

Cy +

C=2j Cj + Qe (3)

In equation (3), where X_J and Z, are the means of x; and z;
Cijand Cj are the concentration indexes of x; and zj; uis the mean of
y and GC; is the generalized concentration index of €. This equation
reveals the total concentration index is made up of two components. One
of that is the residual component (%), which represents the inequality that
1s unexplained by the regressor. The other one is the explained component

which is associated with two elements: (1) the impact of each determinant

.

9

on health outcome, which is measured by its elasticity (7= or )

(2) the extent of unequal distribution of each determinant across

economic groups, which is measured by Cl24). We then calculated the
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absolute contribution by multiplying the /7 and CI with respect to that
determinant. This value can be both positive and negative. We also
calculated the percentage contribution of each regressor, which is equal to
the absolute contribution divided by the total concentration index.
Notably, the positive and negative contributions may be offset in the
aggregate and the sum of percentage contribution and error term is equal
to 100%, therefore, the percentage contribution of several regressors may
represent large positive and negative contributions, even exceeding

100%.
Horizontal inequity

Horizontal inequity (HI) i1s the concentration index that measures the
need-standardized health service utilization. It reflects socioeconomic
inequality in the use of health services after controlling for the impacts of
biological needs, such as age and sex[25]. HI can be computed as follows:

V:Z”x_j)
Hl = C —
(L

C; 4)

In equation (4), similar to CI, HI ranges from -1 to 1. A positive HI
suggests that the health service is more concentrated among the richer

groups and vice versa.

Decomposition change in inequality
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At this stage, we used Oaxaca-type decomposition to determine the extent
to which change in inequality in health service usage by hypertensive
patients between 2015 and 2019 which was owing to change in inequality
in the determinants[23, 26, 271. The decomposition formula is as

follows(equation (5)):

GCyy
AC = ankt(ckt — Cke—1) + XCre-1 (/7 —n ) +A (5)

kt kt-1

In equation (5), where lykt and /7kt_1 represent the elasticity of
explanatory variables in terms of health services utilization by
hypertensive patients in 2015 and 2019, respectively. c,; and cy—, are
the normalized ClIs of explanatory variables in these two years,

respectively.

All analyses were performed on STATA 14.0. Statistical significance

level was set as 0.05.
Results
Social demographic characteristics of respondents

The characteristics of the study population are displayed in Table 1. From
2015 to 2019, the utilization of inpatient service due to hypertension
increased greatly, with the growth rate at 34.20%, whereas, a slight rise in

the utilization of outpatient service, with a growth rate at 10.64%. Nearly
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half of the patients aged 65 or over. More than half of the patients were
suffering from hypertension for less than 5 years. Most of the respondents
finished middle school. Over half of the participants were unemployed
and married, and the household size is no more than 4 people. Most of the
respondents with hypertension were the urban and local residents. The
health insurance coverage increased from 97.71% to 99.94% during this
period. In terms of the access to care, it took most of them less than 15

min to get to the nearest health facilities.

Indexes for total inequality and horizontal inequity

Table 1 also presents Cls and HIs for health services utilization by
hypertensive patients. The Cls for outpatient and inpatient utilization,
although all of them were positive, decreased from 0.1498 to 0.1198,
0.1982 to 0.1648, respectively, which meant that there were existed
pro-rich inequalities in utilization of health services by hypertensive
patients, but the inequalities shrank over time (Fig.1). However, as the
need of health services have not been taken into account, inequality is not
equivalent to really inequity. Then we calculated the horizontal inequity
index. The HIs for outpatient and inpatient utilization decreased from
0.1478 to 0.1078, 0.1956 to 0.1390, respectively, which provides the
evidence of pro-rich inequities in utilization of health services. In other

word, the rich could utilize more health services than the poor even after
14



controlling for their different demands. Compared with the inequities in
outpatient utilization, those in inpatient utilization were higher during

2015-2019.

Decomposition of the inequalities

A positive contribution to socioeconomic inequality means that the
considered variable increases inequality. Table 2 and 3 reported the
detailed decomposition of Cls for the health services utilization by
hypertensive patients in the two survey-years. As can be seen from the
results, the need variables of 65 years or over and years of hypertension
more than 10 years displayed contribution in favor of the affluent. Among
socioeconomic variables, economic status played the greatest
contributory role to the inequalities favoring the rich in the utilization of
health services. In addition, the contribution of household size also

showed the same trend as the economic status.

Notably, the percentage contribution of educational level to the
uneven distribution of health services was positive in 2015, nonetheless,
that was negative in 2019, especially in hypertensive patients completed
college or above. In other words, the change of this factor reduced such
pro-rich inequalities considerably. Furthermore, the positive contributions

of the factors such as registration and time to the nearest health facilities
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declined to varying degrees over time, which also reduced the observed
inequalities. For other remained variables such as employment status,
residential location and health insurance, their contributions were

relatively small during the observation period.

Decomposition changes in inequalities between 2015 and 2019

As shown in Table 1, the Cls of outpatient and inpatient utilization by
hypertensive patients reduced by 0.0300(20.03%) and 0.0334 (16.85%)
from 2015 to 2019. Then, the reductions were decomposed to seek
contributing factors following by Oaxaca-type decomposition. The results
were presented in Table 4. The second and fourth columns show changes
in the amount of inequality in determinants; and the third and seventh

columns show changes in elasticities of determinants.

From the changed CIs and elasticities for utilization of health
services, we found that the three major contributors to reduce the
decrease inequalities including the educational level, registration and time
to the nearest health facilities. What’s more, changes in employment
status, residential location, marital status and health insurance could

explain the reduction of CIs to some extent.

However, the changes of economic status accounted for the biggest

contributor for the pro-rich inequalities. In addition, the changes of
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household size and the need variables of age and years of hypertension
also pushed these inequalities into deterioration, especially in the

utilization of inpatient .

Discussion

Our study explored the socioeconomic inequalities and inequities in the
health services utilization by hypertensive patients in Pearl River Delta
region of China between 2015 and 2019, and further quantifies the
contribution of selected factors toward the inequalities. In addition, we
also assessed the changes in the inequalities during the survey-period.
The main findings were as follows: 1) obvious pro-rich inequalities and
inequities in utilization of health services by hypertensive patients existed
in Pearl River Delta region in both periods but they declined over time. 2)
The changes in such inequalities were caused by the alteration in the

interaction among the relevant determinants.

The horizontal inequity indexes in 2015 and 2019 showed that there
existed pro-rich inequities in utilization of health services by hypertensive
patients in Pearl River Delta Region, which indicated that more health
resources were utilized by the wealthier even after controlling of people’s
different needs. These findings were consistent with the previous

studies[28, 29]. However, the study displayed an excited sign that the
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degrees of inequities in use of health services have decreased over time. It
could be explained by the measures taken by Chinese government to
ensure equity to health access[30-32]. The funding subsidy for basic public
health services increased from 15 to 40 RMB per capita in 2009 and 2015,
even increased to 69 RMB per capita in 2019(33-35]. For hypertensive
patients, the government provides at least one free follow-up visit every
three months which includes health evaluation, syndrome surveillance,
behavioral intervention, guidance on the use of medicines, and health
education[36]. Naturally, these initiatives are supposed to help reduce the
disease burden and improve the equities in health services utilization.
However, in line with other studiesiio, 371, the horizontal inequity indexes
also revealed that more substantial inequities in inpatient utilization
compared with outpatient utilization in both 2015 and 2019. It is possible
that the price of outpatient utilization was relatively lower than inpatient
utilization, most of the hypertension patients in lower economic status
inclined to choose outpatient service at an affordable cost[37]. Besides, the
reimbursement rate of hypertensive patients attending basic medical
insurance is as high as more than 50%, when they use outpatient services

in secondary and lower designated primary medical institutions3s].

The decomposition analysis presented that economic status had the

most significant association with inequalities in use of health services by
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hypertensive patients in Pearl River Delta Region of China during
2015-2019, furthermore, the positive contribution was increased in 2019.
Actually, many studies have proved that the economic status was
associated with health services utilization because a high income means a
high payment capacity for care[39-411. In addition, household size can help
to explain the inequalities in health services utilization over this period.
Hypertensive patients with smaller families were more likely to have a
better use of health services. It was found that household size was
significant and negatively correlated with utilization of formal medical
services[42, 43]. Other socioeconomic variables such as educational level,
employment status, residential location, registration and time to the
nearest health facilities also can help to explain the uneven distribution of
health services utilization over this period[44-47]. Generally, a variety of
social factors related to an individual's socioeconomic status have an
impact on person's health beliefs, which in turn influence one’s

health-seeking behaviory4s].

Oaxaca decomposition revealed that the changes in inequalities arise
from the alteration in the interaction among the related determinants.
Changes in residential location, registration, health insurance and time to
the nearest health facilities pushed the inequalities towards equality line.

These findings were likely to reflect the successful outcome of China's
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new health reform and the implementation of recent policies, which
aimed at establishing a public health system covering both urban and
rural residents and a universal health insurance system through affordable
and equitable primary health caref4s, 491. By the end of 2018, more than
96% of the Chinese were covered by health insurance and the
reimbursement of medical insurance had already covered outpatient
expenses for hypertension and another 16 NCDs[s501. In addition, the
number of health facilities nationwide reached 1.014 million in 2019, an
increase of 24,000 over 2015712, 511, even hypertensive patients living in
townships and counties can easily get a variety of antihypertensive drugs
at a zero profit mark-up from primary care facilities[s2]. Significantly, the
government of Guangdong Province has taken the lead in implementing
the project of direct settlement of out-of-town medical treatment to
ensure the migrants can obtain timely reimbursement|s3]. These measures
greatly reduced the burden of the migrants suffered from hypertension

and bridged urban-rural disparity in health services utilization.

Additionally, the changes of employment status and educational
level also helped to reduce such inequalities. A series of employment
policies delivered by the government, such as increasing employment
opportunities among the economically disadvantaged groups(s4], played a

role in promoting this trend. For the changes of educational level, a
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possible explanation may be that the proportion of young hypertensive
individuals substantially increased in Chinajs5], leading to an overall

increase in patients’ education.

However, we found that changes in economic status and household
size pushed the inequalities in health services usage towards deterioration.
In terms of economic status, it may link to the widening income gap in
Chinaise), which expanding the gap in utilizing health services between
the rich and the poor. For hypertensive patients, the change of their
household size also may affect their health seeking behavior. With the
implementation of the two-child policy in Chinajs7;, the average
household size is expected to increase. Accordingly, proper measures may
need to be taken to mitigate the potential negative effects of increasing

household size[ss].

Also, our findings revealed that changes in the need variable of age
and years of hypertension made negative contributions to the reduction in
such inequalities, particular in the utilization of inpatient. On the one
hand, population ageing in China is intensified and the prevalence of
hypertension increased with age in both men and womenyi7,59]. On the
other hand, high blood pressure can reduce the elasticity of the vascular
wall and aggravate the atherosclerosis with the development of the

disease, causing a variety of heart, brain, kidney and other target organ
21



damagefe0). Hypertensive patients who is older or had a longer year of
hypertension may have high demands for health services, especially for
inpatient service. Thereby, more health services were biased toward those

people.

This study has some limitations that must be mentioned. Firstly,
recall biases could not be avoidable in questionnaire-based surveys,
especially the self-reported utilization of health services. Secondly, the
supply-side variables used in the decomposition only include the time
accessibility of health facilities, but lack of other factors, such as the price
of health services. Finally, since the decomposition analysis is a
descriptive statistic, we were not able to carry out a causality analysis.
Despite the above limitations, this study has important policy
implications for China towards reducing socioeconomic inequalities in

health services utilization among patients suffered from NCDs.

Conclusion

Overall, the government's health strategies and policies have greatly
promoted equitable distribution of health care, resulting in a reduction of
inequities in health services utilization by hypertensive patients in Pearl
River Delta region from 2015 to 2019, although the pro-rich inequities

persists and the horizontal inequity in utilization of inpatient service is
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higher than that of outpatient service. The Oaxaca decomposition analysis
reveals that the widening income gap and household size are the two
main factors to exacerbate such inequalities. Health policies alone are not
enough to tackle the inequalities and more comprehensive social policies
are needed to protect the disadvantage groups, particularly the individuals

suffered from chronic diseases.
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Table 1 Characteristics of study participants

2015 (n=830) 2019 (n=1166)
Variables
N % N %
Dependent variables
Outpatient utilization
No 610 73.49 824 70.67
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Yes 220 26.51

Inpatient utilization

No 690 83.13

Yes 140 16.87

Need variables

Age(y)
15-44 79 9.52
45-54 117 14.10
55-64 224 26.99
=65 410 49.40
Gender
Female 436 52.53
Male 394 47.47

Years of hypertension (y)

0-4 467 56.27
5.9 209 25.18
=10 154 18.55

Socioeconomic variables

Economic status

Poorest 169 20.36

Poorer 170 20.48

342

902

264

134

184

296

552

619

547

665

323

178

233

235

29.33

77.36

22.64

11.49

15.78

25.39

47.34

53.09

46.91

57.03

27.70

15.27

19.98

20.15
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Middle

Richer

Richest

Educational level

Primary or below

Middle school

High school

College or above

Employment status

Unemployed

Employed

Marital status

Single

Married

Household size

lIA
A~

Residential location

Rural

Urban

Registration

165

165

161

372

257

146

55

555

275

137

693

596

234

323

507

19.88

19.88

19.40

44.82

30.96

17.59

6.63

66.87

33.13

16.51

83.49

71.81

28.19

38.92

61.08

234

233

231

529

358

198

81

723

443

180

986

774

392

511

655

20.07

19.98

19.81

45.37

30.70

16.98

6.95

62.01

37.99

15.44

84.56

66.38

33.62

43.83

56.17
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Migrants 214 25.78 295 25.30

Locals 616 74.22 871 74.70

Insurance scheme

No 19 2.29 7 0.60

Yes 811 97.71 1159 99.40

Time to the nearest health facilities(min)

=15 707 85.18 1082 92.80
>15 123 14.82 84 7.20
CI of outpatient utilization 0.1498 0.1198
HI of outpatient utilization 0.1478 0.1078
CI of inpatient utilization 0.1982 0.1648
HI of inpatient utilization 0.1956 0.1390

Note: Cl: Concentration index; HI: Horizontal inequity index

Table 2 Decomposition of CI in outpatient utilization by hypertensive

patients in 2015-2019

2015 (n=830) 2019 (n=1166)
Variables

dy/dx Con. %con. dy/dx Con. %con.

Age(y)
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15-44 Ref.

45-54 0.1051
55-64 0.1037
065 0.1983*
sum

Gender
Female Ref.
Male -0.0314

Years of hypertension (y)

1-4
5-9 0.2346*
710 0.1662*
sum

Economic status

Poorest Ref.
Poorer 0.0404
Middle 0.2616*
Richer 0.3095*
Richest 0.2344*
sum

Educational level

-0.0024

0.0018

0.0017

0.0011

-0.0012

-0.0006

0.0027

0.0021

-0.0061

0.0010

0.0477

0.0696

0.1121

-1.60

1.18

1.13

0.71

-0.80

-0.39

1.81

1.42

-4.06

0.66

31.82

46.43

74.85

-0.0461

0.0955

0.1799 *

-0.0015

0.0526

0.0938*

0.0596

0.1661*

0.3623*

0.3217 *

0.0012

-0.0004

0.0128

0.0137

<0.0001

-0.0012

0.0042

0.0030

-0.0082

0.0001

0.0497

0.0872

0.1288

1.04

-0.30

10.71

11.44

0.04

-0.99

3.48

2.49

-6.81

0.10

41.46

72.80

107.54
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Primary or below

Middle school

High school

College or above

sum

Employment status

Unemployed

Employed

Marital status

Single

Married

Household size

14

>4

Residential location

Rural

Urban

Registration

Migrants

Locals

Health insurance

Ref.

0.0100

0.1208*

0.3767*

Ref.

0.0024

Ref.

0.0070

Ref.

-0.0951%*

Ref.

0.0730 *

Ref.

0.1491*

-0.0002

0.0055

0.0152

0.0205

-0.0002

0.0002

0.0053

0.0054

0.0165

-0.11

3.65

10.16

13.70

-0.13

0.16

3.53

3.63

11.01

0.0476

0.2249*

0.2186*

0.0809

0.0032

-0.0842%*

0.0289

0.2401*

-0.0016

0.0003

-0.0011

-0.0025

-0.0053

<0.0001

0.0064

0.0009

0.0050

-1.35

0.22

-0.92

-2.05

4.41

-0.03

5.35

0.78

4.16
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No Ref.

Yes 0.0966 0.0006 0.38 0.0261 <0.0001 0.04

Time to the nearest health facilities(min)

15 Ref.

>15 -0.2229%* 0.0213 14.20 -0.2302* 0.0016 1.30

Note: (1)dy/dx: Partial effect in probit regression model; Con.: The absolute contribution of each
determinant; %con.: The percentage contribution of each determinant to the total concentration

index; (2) *p< 0.05

Table 3 Decomposition of CI in inpatient utilization by hypertensive

patients in 2015-2019

2015 (n=830) 2019 (n=1166)
Variables
dy/dx Con. %con. dy/dx Con. %con.
Age(y)
15-44 Ref.
45-54 0.1132* -0.0037 -1.88 -0.0097 0.0005 0.30
55-64 0.0696 0.0012 0.58 0.1022 -0.0004 -0.27
[165 0.1308* 0.0018 0.88 0.3566* 0.0158 9.56
sum -0.0008 -0.41 0.0158 9.58
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Gender

Female Ref.
Male -0.0234
Years of hypertension (y)
1-4 Ref.
5.9 0.1662*
110 0.2395*
sum

Economic status

Poorest Ref.
Poorer -0.0127
Middle 0.1322*
Richer 0.1774%*
Richest 0.2235*
sum

Educational level

Primary or below Ref.

Middle school 0.0125
High school 0.0786*

College or above 0.1605*
sum

-0.0014

-0.0006

0.0061

0.0055

0.0031

0.0008

0.0429

0.1042

0.1511

-0.0003

0.0056

0.0102

0.0155

-0.71 0.0827
-0.32 0.0203
3.09 0.1401*
2.77

1.58 -0.0016
0.40 0.1519 *
21.65 0.2577*
52.59 0.3086*
76.22

-0.16 0.0241
2.82 0.0676*
5.14 0.0266
7.80

-0.0015

-0.0005

0.0120

0.0115

0.0003

0.0002

0.0518

0.1239

0.1762

-0.0008

0.0001

-0.0006

-0.0012

-0.94

-0.29

7.26

6.96

0.19

0.09

31.46

75.17

106.92

-0.48

0.08

-0.34

-0.73
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Employment status

Unemployed

Employed

Marital status

Single

Married

Household size

>4

Residential location

Rural

Urban

Registration

Migrants

Locals

Health insurance

Yes

Time to the nearest health facilities(min)

U1s

>15

Ref.

0.0403

Ref.

-0.0066

Ref.

-0.0429%*

Ref.

0.0255

Ref.

0.1013*

Ref.

0.0210

Ref.

-0.0708*

-0.0005

0.0004

0.0037

0.0030

0.0176

0.0002

0.0106

-0.26

0.19

1.89

1.51

8.88

0.10

5.36

0.0539

0.1442

-0.1431%*

0.0905

0.3870*

0.0095

-0.0194

-0.0027

-0.0006

0.0095

0.0015

0.0032

-0.0006

0.0005

-1.65

-0.34

5.76

0.93

1.91

-0.35

0.32

42



Note: (1)dy/dx: Partial effect in probit regression mode; Con.: The absolute contribution of each

determinant; %con.: The percentage contribution of each determinant to the total concentration

index; (2) *p< 0.05

Table 4 Oaxaca-type decomposition for changes in inequalities in health

services utilization by hypertensive patients, 2015-2019

Outpatient utilization Inpatient utilization
Variables
Ac*n,., An*c,, Total % Ac*n,., An*c,, Total %
Age(y)
15-44 Ref.
45-54 0.0002 0.0035 0.0036 -12.13 0.0001 0.0041 0.0042 -12.85
55-64 -0.0017 -0.0004  -0.0021  7.08 -0.0022  0.0005 -0.0016 5.01
165 0.0115 -0.0004  0.0111 -37.12 0.0141 -0.0001 0.0140 -43.91
sum -42.17 -51.75
Gender
Female Ref.
Male 0.0001 0.0011 0.0012 -4.14 -0.0033  0.0032 -0.0001 0.13

Years of hypertension (y)

1-4 Ref.
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5-9

10

sum

Economic status

Poorest

Poorer

Middle

Richer

Richest

sum

Educational level

Primary or below

Middle school

High school

College or above

sum

Employment status

Unemployed

Employed

Marital status

Single

-0.0011

0.0030

Ref.

-0.0002

-0.0005

-0.0010

-0.0009

Ref.

-0.0009

-0.0086

-0.0095

Ref.

0.0016

Ref.

0.0004

-0.0016

-0.0019

-0.0004

0.0030

0.0186

-0.0005

0.0034

-0.0069

-0.0067

-0.0006

0.0015

-0.0021

-0.0009

0.0020

0.0177

-0.0015

-0.0052

-0.0163

-0.0051

2.01

-4.87

-2.86

6.91

292

-6.68

-58.87

-55.72

4.88

17.32

54.39

76.59

16.97

-0.0004

0.0087

<0.0001

-0.0006

-0.0011

-0.0013

-0.0005

-0.0045

-0.0049

-0.0024

0.0006

-0.0029

-0.0028

<0.0001

0.0100

0.0209

<0.0001

-0.0010

-0.0059

0.0002

0.0002

0.0058

-0.0028

-0.0006

0.0089

0.0196

-0.0005

-0.0054

-0.0108

-0.0022

-0.81

-20.68

-21.49

8.61

1.87

-27.79

-55.67

-72.98

1.72

16.27

3234

50.33

9.79
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Married

Household size

L4

>4

Residential location

Rural

Urban

Registration

Migrants

Locals

Health insurance

Yes

Time to the nearest health facilities(min)

015

<0.0001 -0.0003 -0.0003
Ref.

0.0014 -0.0002 0.0011
Ref.

-0.0009 -0.0036 -0.0045
Ref.

-0.0192 0.0077 -0.0115
Ref.

-0.0001 -0.0004 -0.0005
Ref.

-0.0081 -0.0116 -0.0197

0.92

-3.74

15.00

38.36

1.76

65.73

0.0001

0.0020

-0.0014

-0.0121

-0.0006

-0.0028

-0.0010

0.0037

-0.0001

-0.0023

-0.0002

-0.0073

-0.0009

0.0058

-0.0015

-0.0145

-0.0008

-0.0101

2.92

-17.49

4.32

43.34

0.57

29.98

Fig.1 title: Concentration curves for use of health services, 2015

versus 2019
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