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Effect of Health Poverty Alleviation Project on the Economic Burden of Disease Among Poor Households: Empirical
Evidence from Sichuan Province @ CHEN Chul’z, CHEN Tingz’ 3, PAN ]iez’ 38
Medical University, Fuzhou 350000, China; 2. Healthcare Evaluation and Organizational Analysis Group, West China
School of Public Health and West China Fourth Hospital, Chengdu 610041, China; 3. Institute for Healthy Cities and West
China Research Center for Rural Health Development, Sichuan University, Chengdu 610041, China

. 1. School of Health Management, Fujian

A Corresponding author, E-mail: panjie.jay@scu.edu.cn

[ Abstract] Objective To evaluate the effect of Health Poverty Alleviation Project on the economic burden of
disease among poor families and to provide references for further improvement of the Health Poverty Alleviation Project.
Methods The difference-in-differences with propensity score matching method was used to analyze 48 counties in
Sichuan Province. Propensity score matching was first carried out with data from the Sichuan Provincial Information
System for Medical Care for Low-Income Population and the New Rural Cooperative Medical Insurance data to identify
the non-poor population closest to the poor population. Then, difference-in-difference method was used to determine the
effect of the Health Poverty Alleviation Project. Results Health Poverty Alleviation Project reduced the total annual out-
of-pocket (OOP) payments by 13.1% on average, the outpatient OOP payments by an average 2.4%, inpatient OOP
payments by an average 19.5%, and the probability of incurring catastrophic health care expenditures by an average of
3.9% for low-income households. In addition, the program had a more significant effect in poverty-stricken counties than
it did in non-poverty-stricken counties. Despite the significant effectiveness of the project, 12.1% of the low-income
families still incurred catastrophic health expenditures after the program was implemented. Conclusion Health Poverty
Alleviation Project reduces the economic burden of disease for poor households, and it has a better effect on reducing the
economic burden of poor households in poverty-stricken counties. However, a certain number of households still
incurred catastrophic health expenditures. When consolidating and expanding the effects of Health Poverty Alleviation
Project and monitoring medical expenses for poverty prevention, policymakers should focus on the households with

catastrophic medical expenditures to prevent them from sinking back into poverty.
[Key words] Health Poverty Alleviation Project Economic burden of disease The difference-in-

differences with propensity score matching method
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250 530 observations in 2014
(125 265 poor households, and
125 265 non-poor households)

Preintervention

574 390 new households
(287 195 poor households, and

A

A

Y

287 195 non-poor households)

824 920 observations in 2015
(412 460 poor households, and
412 460 non-poor households)

A

Y

824 920 observations in 2016
(412 460 poor households, and
412 460 non-poor households)

499 962 observations termination

(249 981 poor households, and <
249 981 non-poor households)

y

Y

324 958 observations in 2017
(162 479 poor households, and
162 479 non-poor households)

Postintervention

1 MANSHTEIEAER

Fig 1 Flowchart of the samples covered
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Table 1 Descriptive analysis of the economic burden variables of the treatment group and the control group
Treatment group Control group
Variable
Households not utilizing Households utilizing health Households not utilizing Households utilizing health
health service/case (%) service/yuan, M (IQR) health service/case (%) service/yuan, M (IQR)
Annual OOP payments
Preintervention 431486 (80.24) 1331.8 (2939.80) 444974 (82.75) 1368.2 (2908.38)
Postintervention 454829 (79.11) 998.655 (2334.27) 478030 (83.14) 1117.53 (2359.95)

Annual outpatient OOP payments

Preintervention 221889 (41.26) 36.9 (101.33) 244649 (45.50) 38.4 (105.00)

Postintervention 301424 (52.43) 33.62 (98.00) 322723 (56.13) 34.79 (99.94)
Annual inpatient OOP payments

Preintervention 387770 (72.11) 1168.8 (2787.50) 402567 (74.86) 1244.4 (2819.20)

Postintervention 372547 (64.80) 873.4 (2315.30) 408697 (71.09) 1033.7 (2431.97)

Occurrence of catastrophic health
expenditure/case (%)

Preintervention 78631 (14.62)

Postintervention 69590 (12.10)

32599 (6.06)

33700 (5.88)

There were 537 725 preintervention observation values for the treatment and control groups, and 574939, postintervention. M: median; IQR: interquartile

range; OOP: out-of-pocket.
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Table 2 Descriptive analysis of other key variables of the treatment group and the control group

Variable

Treatment group (n=537725) (M[IQR])

Control group (n=537725) (M[IQR])

Number of males per household
Preintervention
Postintervention
Family size
Preintervention
Postintervention
Number of people aged 65 and above per household
Preintervention
Postintervention
Number of people aged 14 and below per household
Preintervention
Postintervention
Number of family members in each educational level
Preintervention
Primary school and below
Middle school
High school
College and above
Postintervention
Primary school and below
Middle school
High school
College and above
Annual inpatient visits in each type of institutions per household
Preintervention
Local hospital
Remote hospitals
Postintervention
Local hospital
Remote hospitals
Annual outpatient visits in each type of institutions per household
Preintervention
Township hospital
County and city hospital
Postintervention
Township hospital
County and city hospital

1(1)
1(1)

4(3)
4(3)

0(1)
0(1)

0(1)
0(1)

0(2)
0(0)
0(0)
0(0)

0(2)
0(0)
0(0)
0(0)

1(1)

0(0)

1(1)

0(0)

1(4)

0(0)

1(4)
0(0)

1(1)
1(1)

4(3)
4(3)

0(1)
0(1)

0(1)
0(1)

0(2)
0(0)
0(0)
0(0)

0(2)
0(0)
0(0)
0(0)

1(1)

0(0)

1(1)

0(0)

1(4)

0(0)

1(4)
0(0)

®3 EREKABRMEEAORRES RN

Table 3 Effects of the Health Poverty Alleviation Project on the economic burdens of diseases in poor populations

Occurrence of catastrophic

Variable Annual OOP payments  Annual outpatient OOP payments  Annual inpatient OOP payments health expenditure
PostxTreatment* -0.1317(0.008) -0.0247(0.006) ~0.195(0.007) ~0.0397(0.000)
Post ~0.3807(0.005) ~0.4637(0.004) ~0.0437(0.004) ~0.0127(0.000)
Treatment 0.167°(0.005) 0.125°(0.004) 0.0975°(0.004) 0.078°(0.000)
Control variables Yes Yes Yes

R 0.496 0.604 0395
Observations 2225328 2225328 2225328 2225328

Robust standard errors are shown in parentheses. The control variables include whether the residential area is in a poverty-stricken county, family size,

numbers of elderly members, males and children per household, educational level of family members, number of diseases in each ICD-10-CM chapters per

household, and annual inpatient and outpatient visits in each type of institutions per household. The estimated probability of incurring catastrophic health

expenditure is already converted to marginal effects. * Post is a dummy variable, which is equal to 1 for a household in 2016-2017 (after the introduction of

Health Poverty Alleviation Project) and 0 otherwise. Treatment is a dummy variable, which is equal to 1 if a household is registered as a poor household and 0

otherwise. ~ P<0.05.
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Table 4 Effects of Health Poverty Alleviation Project on OOP payments

between poverty and non-poverty-stricken counties

R6 UREBNO%EX REREFF DETHER
Table 6 Effects on occurrence of catastrophic healthcare expenditure

defined at the threshold of 40% family incomes

Poverty-stricken Non-poverty-stricken

Variable counties (annual counties (annual
OOP payments) OOP payments)
PostxTreatment" -0.146" -0.112"
(0.010) (0.012)
Post -0.543" -0.104"
(0.007) (0.009)
Treatment 0.166" 0.167°
(0.007) (0.004)
Control variables Yes Yes
R 0.493 0.511
Observations 1343796 881532

Robust standard errors are shown in parentheses. The control variables
include residential areas, family size, numbers of elderly members, males
and children per household, educational level of family members, number
of diseases in each ICD-10-CM chapters per household, and annual
inpatient and outpatient visits in each type of healthcare institutions per
household. * Postx Treatment is explained in the note to Table 3. " P<0.05.

R5 FRLEKRETMEREAM DA MERNZM
Table5 Effects of Health Poverty Alleviation Project on total OOP

payments by different matching strategies

Annual OOP payments
Variable
1 : 4 nearest Radius Kernel

Postx Treatment -0.492° -0.218" -0.218"

(0.006) (0.006) (0.006)
Post ~0.046" -0.361" -0.361"

(0.002) (0.001) (0.001)
Treatment 0.380" 0.238" 0.238"

(0.004) (0.004) (0.004)
Control variables Yes Yes Yes
R 0.487 0.499 0.499
Observations 6925514 115224379 15225640

The notes are the same as those for Table 4.
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Variable Occurrence of catastrophic health expenditure
PostxTreatment -0.020"
(0.000)
Post -0.002"
(0.000)
Treatment 0.041
(0.000)
Control variables Yes
R 0.253
Observations 2225328

The notes are the same as those for Table 4.
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