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Abstract

Background China has made intensive efforts to eliminate extreme poverty by 2020. This paper aims to evaluate
the changes in health service needs, utilization, and medical expenses for poor people during the poverty alleviation
period.

Methods The study used data from national health services surveys in 2013 and 2018. The poor people were
identified and certified by the local government. Health service needs, utilization, medical expenses, and
reimbursement rates were analyzed and compared between 2013 and 2018, between the poor and the non-poor
groups.

Results People living in poverty were usually elderly, illiterate, and unemployed. The poor people had a significantly
higher two-week morbidity rate and a higher prevalence of chorionic non-communicable diseases than the non-poor
group. For both the poor and non-poor, health service needs increased between 2013 and 2018. Accordingly, the
poor people had more use of outpatient and inpatient services. The annual inpatient admission rates were 20.8% and
13.1% for the poor and non-poor, respectively, in 2018. The average medical expenses per inpatient admission were
much lower for the poor than for the non-poor. Out-of-pocket (OOP) payment share decreased from 41.9% to 2013

t0 31.9% in 2018 for the poor, while for the non-poor, the OOP rate was much higher (45.4%) and had no significant
changes between the two surveys. The reduction in the OOP share occurred mostly in rural areas.

Conclusions Poverty alleviation in China may have positive effect in improving poor people’s access to health
services, and reducing their financial burden due to illness and health service utilization.
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Introduction

Poverty is a long history social challenge faced by the
whole world. In 2017, 9.3% of the world’s population lived
below the international poverty line mostly in rural areas,
and half were children [1]. The COVID-19 pandemic has
pushed 100 million additional people into poverty [2].
Poverty as an extreme form of income inequity in society
is correlated with worse health performance [3]. Evidence
shows that under-five mortality rates among those living
in absolute poverty were five times higher than those in
higher-income groups [4]. The long-term poverty is even
more harmful to health [5]. The Sustainable Develop-
ment Goals (SDG) set up a global target to complete the
eradication of extreme poverty by 2030.

Poverty and poor health are closely interrelated. Poorer
health status often occurs among the lowest income
group. On the one hand, poor people tend to have poorer
health status due to a lack of resources and limited access
to health and social services. On the other hand, people
with poor health status are more likely to lose their labor
productivity and income, together with higher medi-
cal expenses, which often drag the patients’ families into
extreme poverty [6].

China is the largest developing country in the world
with poverty alleviation as a key social challenge for a
long history. The Chinese government has made great
efforts in poverty alleviation. The 18th CPC National
Congress in 2012 indicated that China’s fight against
poverty entered a new era. After 8 years of hard work,
China announced the successful elimination of extreme
poverty 10 years ahead of the schedule set by the 2030
SDG for poverty alleviation [7]. Nearly 100 million rural
residents have got rid of poverty. They enjoy assurances
of adequate food and clothing and guarantees of access
to compulsory education, basic medical service, and safe
housing.

These poverty alleviation activities should have a criti-
cal impact on poor people’s utilization of health services
and their financial burden due to illness and health ser-
vice utilization. Yet, there is a lack of scientific evidence at
the national level to evaluate the effectiveness of poverty
alleviation on health and health care. This paper aims to
provide empirical evidence in this regard using data from
national health services surveys.

Methods

This study used data from the national health services
survey (NHSS) in 2013 and 2018. National Health Com-
mission organized repeated cross-sectional surveys every
five years to investigate the health care needs, demands,
and utilization of the Chinese population. The NHSS
applied stratified random sampling covering the east-
ern, central and western rural and urban areas of China.
The 2013 survey had 156 sample counties across all 31
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provinces, with a total sample size of 273,688. The 2018
survey cover the same 156 counties as in 2013 survey
with a total sample size of 256,304. The main purpose of
the NHSS is monitor and evaluate the changing health
care needs, demands and utilization of Chinese residents.
In NHSS, all questions were asked by trained investi-
gators. Interviewees were asked about their status of
poverty, including the status of poor households and low-
income households identified and certified by the local
government using the provincial poverty line and low-
income line. The poor households held a card issued by
the local government to illustrate their status of poverty
and/or low-income. Therefore, this definition of poverty
in NHSS covers a wider group of poor population than
that identified using the national poverty line.

The dependent variables in the study include health
service utilization and health expenses. Health service
utilization indicators include outpatient service utiliza-
tion rate in the past two weeks, inpatient admission rate
in the past year, and proportion of of outpatient visit in
PHC settings. Health expense indicators include average
expenses per inpatient admission and proportion of out-
of-pocket payment among total inpatient expenses. The
paper starts by describing the demographic character-
istics of poor people. It then analyzes and compares the
health care needs, health care utilization, and medical
expenses between the poor and non-poor. A comparison
is also made between the two surveys in 2013 and 2018 to
show the effectiveness of poverty alleviation. Multivari-
ate regress analysis was applied to examine the associa-
tion between poverty status and health service utilization
and medical expenses in 2013 and 2018. The differences
of coefficients between 2013 and 2018 were examined by
Chow test. Average inpatient expenses were transformed
into logarithm before fitting linear regression. Factors
that may confound health care utilization and inpatient
expenses were adjusted, including predisposing charac-
teristics, enabling resources and health care need.

Results

Demographic characteristics of the poor

Table 1 shows that being poor was usually correlated with
other vulnerability statuses. First, poverty was more prev-
alent in older adults in rural areas. In 2018, 30.8% of poor
and 22.6% of non-poor people were aged over 65 years
old in rural areas. Second, the poor were more likely to
be illiterate. 24.5% of poor and 11.7% of non-poor peo-
ple were illiterate in 2018. Third, poverty was associated
with unemployment, especially in urban areas. In 2018,
49.1% of the poor and 12.4% of the non-poor were unem-
ployed or out of labor force. However, both the poor and
non-poor had high coverage of basic medical insurance
schemes (>98% in 2018).



Page 3 of 8

(2023) 22:221

Liu et al. International Journal for Equity in Health

L000> 8000 L000> 1000> 1000 1000> an|bA-4
[474 69 €19 gLyl 601 88l a1enbs 1y
'86 €5l 7’86 /81011 G'/6 666'65 SY6 9S2'6/ 1'86 [ATaAi4 6'96 €V6'61¢C [e10].
£86 6501 ¥'86 cee'sel 9/6 GE0'LS [16 6207/ 1’86 vev'LLL 0/6 1S€'661 lood-uou ay|
8'86 v6L'LT 986 G981 956 96¢ e LTLS 7'86 8SL'VT 96 765'0C Jood ay|.
9duelnsul Yyjeay £q paiano)
1000> 1000> 1000> 1000> 100'0> 1000> on|bA-4
0061 00cl 00ce 00¢y 000S 00¢y alenbs 1y
o€e €9/'ly 0/1 zlo'cee £yl 89/8 8yl 'Ll v/T L€5'9S 9l PE]'EE Jatel
80¢ 189'/€ LSl 602’81 el YA gl L6 8¥¢ 867 Syl 0S¥'/T J0od-uou ay|.
LSy 78001 G/C €08¢ l'6y lest 6'er 18S¢C Loy €09'LL ¥'ce 8¢9 lood ay|.
9210} 10qe| JO In0 J0 JudwAojdwaun
1000> 1000> 1000> 1000> 1000> 1000 > an|pA-4
001 ool 60e 6'8CC 00ce 00lc asenbs 1yH
691 08¥'vC 891 98/'lT S ¥9/C 0s Loy cel ww'(T €L 161'ST [e1o
st 859'81 GGl 168'L1 Ty Yadz4 Vg (Wa%3 YA §80'LT L 89¢'IC lood-uou ay|
¥'9C 78S 1'8¢ 688¢ 601 /€€ 6 oS S¥e 6519 qe 6Chy lood ay|
EIIE ]
1000 > 1000> 1000 > 1000> 1000> 1000 > an|pA-4
8¢l 00S1 G€8 0t0¢ glec £0cy a1enbs 1yH
L've 610 (74 [20'0F 8'6¢ S6£'0C 9t¢e ov6'0€ 'S¢ /119 £'8¢ €/6'0L [e10].
6'CC [e0'eE 6'€C 788'ee [44s 12961 €6¢e €61'6C [474 ¥99'CS '8¢ £10'€9 lood-uou ay|
80¢ (477 6'/€ €19 8CC 89/ 99¢ €5/1 6'6¢ 0158 249 968/ Jood ay|.
G9 1910 paby
% N % N % N % N % N % N
810¢ €1L0C 810¢ €L0C 810¢ €10C
eale [einy eale ueqin |elol

UIYD Ul 10T PUB €107 U9amiaq 1ood ay3 Jo soisiiaideleyd djydeibowag | ajqel



Liu et al. International Journal for Equity in Health (2023) 22:221 Page 4 of 8
Table 2 Health care needs of the poor in 2013 and 2018 in China
Total Urban area Rural area
2013 2018 2013 2018 2013 2018

Two-week morbidity rate
The poor 28.2% 45.5% 32.1% 51.6% 26.6% 44.7%
The non-poor 22.8% 37.7% 29.1% 39.5% 19.1% 36.8%
RR 1.23 1.21 1.10 131 1.39 1.21
Chi Square 331.0 654.0 264 195.1 501.6 564.2
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
NCD prevalence
The poor 31.9% 44.2% 34.4% 48.8% 30.9% 43.5%
The non-poor 23.9% 33.4% 30.4% 37.0% 20.1% 31.8%
RR 1.34 132 1.13 132 1.54 137
Chi Square 717.3 1300 46.2 190.7 1000 1300
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Self-reported health status
The poor 735 68.2 73.8 68.0 734 68.2
The non-poor 81.1 77.7 80.0 79.0 81.7 772
RR 0.91 0.88 092 0.86 0.90 0.88
T-value 68.7 82.0 312 370 634 68.7
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
RR for risk ratio; NCD for noncommunicable chronic disease
Table 3 Health care utilization of the poor in 2013 and 2018 in China

Total Urban area Rural area

2013 2018 2013 2018 2013 2018
Two-week outpatient utilization rate (%)
The poor 11.5% 18.6% 10.8% 17.5% 11.8% 18.8%
The non-poor 8.5% 15.9% 8.2% 14.2% 8.7% 16.6%
RR 1.36 1.18 132 1.23 1.36 113
Chi Square 237.2 1393 55.6 27.2 174.2 71.2
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
One-year inpatient admission rate (%)
The poor 12.9% 20.8% 12.8% 17.9% 13.0% 21.2%
The non-poor 9.2% 13.1% 10.3% 13.4% 8.6% 13.0%
RR 141 1.59 1.25 1.34 152 1.63
Chi Square 3373 1200 422 56.1 347.2 1200
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
% of outpatient in PHC settings
The poor 73.2% 74.2% 44.5% 49.0% 82.2% 76.9%
The non-poor 60.4% 62.7% 26.3% 32.3% 76.0% 72.6%
RR 1.21 118 1.69 1.52 1.08 1.06
Chi Square 146.5 2386 836 57.5 345 344
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

RR for risk ratio; PHC for primary health care

Health care needs of the poor

Table 2 shows that the poor have higher and increasing
health care needs. 45.5% of poor people reported illness
in the two weeks prior to the interviews in 2018, a huge
increase from 2013 (28.2%), while the non-poor reported
a much lower morbidity rate (37.7% in 2018). The preva-
lence of chronic non-communicable diseases showed a
similar changing trend. Poor people reported a higher
prevalence (44.2% in 2018) than the non-poor (33.4%),

increasing from 31.9% to 2013. The poor also reported
poorer health status (averagely scored 68.2 on a 0-100
scale, with 100 indicating perfect health) compared with
the non-poor (averagely scored 77.7).

Health care utilization of the poor

Table 3 illustrates health care utilization in poor and non-
poor people. In accordance with the increasing health
care needs, poor people reported higher outpatient
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service utilization in 2018 than in 2013, with two-week
outpatient utilization rates increasing from 11.5% to 2013
to 18.6% in 2018. The one-year inpatient admission rates
increased as well, from 12.9% to 2013 to 20.8% in 2018.

A total of 74.2% of the poor group used outpatient
services in primary health care (PHC) settings in 2018,
which was dramatically higher than that of the non-poor
(62.7%). The poor living in rural areas were more likely
(76.9%) to use PHC services than their urban counter-
parts (49.0%).

Multivariate Logistic regression results shows that
after controlling potential confounding factors, the
poor had higher utilization rate of outpatient services in
2013 (OR=1.152), but no significant difference in 2018
(OR=1.008), indicating the growth rate of the poor peo-
ple’s utilization of outpatient care was lower in compari-
son to the non-poor. However, for the inpatients service
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utilization, the OR of poverty increased from 1.194 to
2013 to 1.393 in 2018 (P<0.01) indicated that the poor
people had a higher growth rate of inpatient services uti-
lization than the non-poor (Table 4).

Medical expenses and financial burden of the poor

The average inpatient expenses of the poor were less than
those of the non-poor. In 2018, the average inpatient
expenses were 7776 Yuan and 10,783 Yuan, respectively,
with an absolute difference of 3007 Yuan (Table 5).

In 2018, the poor had fewer out-of-pocket (OOP) pay-
ments than the non-poor, and the percentages for the
poor and non-poor were 31.9% and 45.4%, respectively.
The percentages of OOP payments decreased dramati-
cally in poor people from 41.9% to 2013 to 31.9% in 2018.
The rural (41.0% in 2013 versus 31.0% in 2018) observed
a greater decrease in this percentage than the urban areas

Table 4 Multivariate Logistic regression results on health care utilization of the poor

Characteristics (1) (2)
Two-week outpatient utilization One-year inpatient admission
2013 2018 2013 2018
Poverty (ref=non-poor) 1.152%** 1.008 1.194%%% 1.393%%%
Predisposing characteristics
Gender (ref=male) 1.130%** 1.1714%%* 1.248%** 1.160%**
Age (ref=15-34)
35-45 1.526%** 1.274%%% 0.746%** 0.739%*%
45-60 2.587%%* 1.895%** 0.617%** 0.861%**
60+ 3.710%** 2.265%** 1.102%* 1.485%**
Rurality (ref=urban) 1.260%%* 1.157%%* 1.124%#% 1.115%*
Marriage (ref=unmarried and other) 1.060%* 1.107%** 1.618%** 1.472%%*
Education (ref=high school and above)
llliterate 1.037 1.041 1.188%** 0.937*
Primary school 1.096*** 1.172%x 1.345%%* 1.050%
Junior school 1.004 1.053** 1.179%** 1.005
Occupation (ref=employment)
Unemployment or out of labor force 1.055% 1.142%*% 1.456%** 1.700%**
Other 1.273%** 1.407%** 1.4714%** 1.302%**
Area (ref=eastern)
Middle 0.667%** 0.757%** 1.205%** 1.214%%
Western 0.853%** 0.915%** 1.327%* 1.324%**
Enabling resources
Insurance (ref=not insured)
Urban employee medical insurance 1.308%*** 1.167%* ARV 2.107%**
Urban resident medical insurance 1.548%** 1.196** 1.539%%* 1.558%**
Urban and rural resident medical insurance 1.382%*% 1.4771%%% 1.747%%% 1.684%**
New cooperative medical insurance 1.447%** 1.218*** 1.562%** 1.437%**
Other 1.693%** 1.800%** 1.613%** 1.860%**
Health care need
Self-rated health (ref=the lowest 1/3 quantile)
Middle 1/3 quantile 0.444%** 0.493%** 0.366*** 0.410%**
The highest 1/3 quantile 0.315% 0.284%** 0.270*** 0.278***
Observations 209,153 212,616 209,153 212,616

Notes: *** p<0.001, ** p<0.01, * p<0.05. Comparison of poverty coefficient on health care utilization between 2013 and 2018 using Chow test were all significant

(P<0.01)
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Table 5 Health care expenses of the poor in 2013 and 2018 in China
Total Urban areas Rural areas
2013 2018 2013 2018 2013 2018
Average inpatient expenses (Yuan)
The poor 8078 (16,145) 7776 (20,027) 12,021 (23,204) 11,555 (28,356) 6501 (11,877) 7349 (18,811)
The non-poor 9505 (19,080) 10,783 (19,625) 12,486 (22,661) 13,278 (21,620) 7424 (15,788) 9624 (18,512)
t-value 39 10.7 0.6 1.8 26 7.9
P-value <0.001 <0.001 0.565 0.065 0.010 <0.001
% of Out-of-Pocket Payment
The poor 41.9% 31.9% 44.3% 40.3% 41.0% 31.0%
The non-poor 45.8% 45.4% 40.0% 39.2% 49.8% 48.3%
t-value 33 15.0 -1.0 1.3 4.3 15.6
P-value 0.001 <0.001 0315 0.203 <0.001 <0.001
Table 6 Multivariate linear regression results on inpatient expenses of the poor
Characteristics (1) (2)
Average inpatient expenses Out-of-Pocket payment
2013 2018 2013 2018
Poverty (ref=non-poor) 0.910%** 0.800%** 0.795%*% 0.454%%*
Predisposing characteristics
Gender (ref=male) 0.813%** 0.906%** 0.840%** 0.94 2%
Age (ref=15-34)
35-45 1.053 1.01747%%* 0.943 0.953
45-60 1.144%** 1.102%** 0.875*** 0.789***
60+ 0.948 0.993 0.663*** 0.642%**
Rurality (ref=urban) 0.859%** 0.886%** 0.817%** 0.843***
Marriage (ref=unmarried and other) 1.037 1.108%** 1.072%* 1.163%**
Education (ref=high school and above)
llliterate 0.853*** 0.859*** 0.848*** 0.860***
Primary school 0.862%** 0.857*** 0.876*** 0.879***
Junior school 0.943** 0.949** 0972 1.027
Occupation (ref=employment)
Unemployment or out of labor force 1.288%** 1.275%** 1.339%** 1.360%**
Other 1.387*** 1.307%** 1.253%** 1.209%**
Area (ref=eastern)
Middle 0.715%** 0.710%** 0.730%** 0.698***
Western 0.709*** 0.737%** 0.653*** 0.658***
Enabling resources
Insurance (ref=not insured)
Urban employee medical insurance 1.258%** 1.220%%* 0.601%*** 0.714%**
Urban resident medical insurance 1.120 1.064 0.759%* 0.810**
Urban and rural resident medical insurance 1.027 0.837%* 0.682%** 0.667***
New cooperative medical insurance 0.823** 0.898 0.524*** 0.661***
Other 1.131 1.100 0.480%** 0.629%**
Health care need
Self-rated health (ref=the lowest 1/3 quantile)
Middle 1/3 quantile 0.798%** 0.905%*% 0.778%** 0.914%**
The highest 1/3 quantile 0.696™** 0.8307** 0.718%** 0.850***
Observations 0.798*** 0.905%** 0.778%** 0.914%**

Notes: *** p<0.001, ** p<0.01, * p<0.05. Average inpatient expenses and out-of-pocket payment were transformed into logarithm before fitting linear regression.
Comparison of poverty coefficient on h medical expenses between 2013 and 2018 using Chow test were all significant (P <0.01)

(44.3% in 2013 versus 40.3% in 2018) among poor peo-
ple. However, the percentages of OOP payments in 2013
(45.8%) and 2018 (45.4%) were similar among non-poor

people .

For both hospitalization expenses and OOP expenses,

the OR of poverty decreased from 2013 to 2018, indicat-
ing the decreasing financial burden of the poor people
over the 5 years (Table 6).
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Discussion

This paper analyzed the health care needs, utilization,
and medical expenses of poor people in 2013 and 2018 in
China. It found that poor people had higher and increas-
ing health care needs than non-poor people. Accordingly,
the poor used more health care services. In other words,
the poor were not denied access to basic health services
because of their poverty status. They had especially
higher utilization rate of inpatient services than the non-
poor. The poor enjoyed a much higher reimbursement
rate than the non-poor, which provided effective finan-
cial protection to the poor. Poor people in rural areas
benefited more than the urban poor.

The paper reconfirmed that poverty is often corre-
lated with other vulnerability statuses, including illit-
eracy, aging, and unemployment. All these factors were
important social determinants of health. This finding
highlights that the focus of poverty alleviation activities
should target vulnerable groups with different strategies.
It also indicates that the relationship between poverty
and health status may be mediated by other social deter-
minants of health. Illiteracy or less education can lead to
poorer health status through limited occupational choice
and low income, as well as through different thinking
and decision-making patterns [7]. Unemployment has a
negative impact on health through various mechanisms
including the role of relative poverty, social isolation, and
health-related behavior [8]. Further research evidence is
needed to further clarify the causal relationship between
these interlinked social determinants and health in Chi-
na’s context.

The universal coverage of pension and social health
insurance is a key mechanism for the poor to access
health services. China started to develop a new coopera-
tive medical scheme in 2003 and a rural pension scheme
in 2009 [9]. Almost all rural residents including the poor
were enrolled in the two schemes. Evidence has shown
that the rural health insurance scheme has made signifi-
cant contributions to poverty alleviation in rural areas
[10].

China’s poverty alleviation movement has made a sig-
nificant contribution to the financial protection of the
poor to use health services. China has regarded devel-
opment and reform as an important driving force for
poverty eradication. Precision poverty alleviation policy
requires the precise identification of poor households.
For each poverty-stricken household, a specific record or
certificate is established to monitor the poverty reduction
activities and results. This paper defines the poor as those
who had such a record and certificate, although there are
many other instruments to measure poverty [11]. One
of the key poverty reduction efforts is to provide finan-
cial support to the poor to use health services in addi-
tion to social health insurance reimbursement [12]. With
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this precise support, the poor people are able to use the
health services they need without further financial hard-
ship. This study found that the OOP payments among
the poor group decreased significantly from 2013 to 2018
and were much lower than those among the non-poor
group in 2018. The precision poverty alleviation strategy
may be the key reason for this achievement.

Although China has achieved the target of poverty
elimination by 2020, which has greatly contributed to
the poor people’s health service utilization and financial
protection, challenges remain to prevent those who have
just emerged from poverty from falling into the poverty
trap again. The Chinese government promised to guaran-
tee the same protection policy to the poor even after they
got rid of poverty. China has started an extensive initia-
tive for rural revitalization. Efforts will be intensified to
help those who have emerged from poverty have access
to education and employment. These efforts will further
guarantee the universal health coverage for the poor and
help them create a better life through their own hard
work [13].

Guaranteed access to affordable health care does not
necessarily mean high quality of care [14]. Further efforts
should be made to improve the clinical quality of health
services provided to poor people to ensure that the
poor group has equal opportunities to use high-quality
health care. In addition, the poor group, most of whom
are elderly, illiterate, and unemployed may have specific
disease patterns, and further studies are needed to inves-
tigate the specific health needs of the poor group. Spe-
cific clinical services should be organized and provided in
response to their health needs.

The study used nationally representative data to ana-
lyze the potential impact of poverty alleviation on health
care utilization and financial burden. It used two round
of national health service survey in 2013 and 2018 to
achieve the research objectives. However, this study also
has several limitations. First, the two rounds of national
health services surveys in 2013 and 2018 occurred among
the early and later stages of China’s efforts toward poverty
reduction. China only announced the successful comple-
tion of poverty elimination by 2020. Later national health
services surveys will provide new evidence on the long-
term effect of poverty reduction. Second, the before and
after comparison cannot distinguish the effect of other
social development factors other than poverty reduction.

Conclusions

The precision poverty reduction strategy has identified
the poor people who have a vulnerable socioeconomic
status and a higher need for health services. Poverty alle-
viation efforts may help poor people have equal access
to essential health services in accordance with their
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health needs, and reduce the financial burden of the poor
people.
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