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Background: In moving toward universal health coverage in China, it is crucial to
identify which populations should be prioritized for which interventions rather than blindly
increasing welfare packages or capital investments. We identify the characteristics of
vulnerable groups from multiple perspectives through estimating catastrophic health
expenditure (CHE) and recommend intervention priorities.

Methods: Data were from National Health Service Survey conducted in 2003, 2008, and
2018. According to the recommendation of WHO, this study adopted 40% as the CHE
threshold. A binary regression was used to identify the determinants of CHE occurrence;
a probit model was used to obtain CHE standardized incidence under the characteristics
of single and two dimensions in 2013.

Results: The total incidence of CHE in 2013 was 13.9%, which shows a general
trend of growth from 2003 to 2013. Families in western and central regions and rural
areas were more at risk. Factors related to social demography show that households
with a female or an unmarried head of household or with a low socioeconomic status
were more likely to experience CHE. Households with older adults aged 60 and above
had 1,524 times higher likelihood of experiencing CHE. Among the health insurance
schemes, the participants covered by the New Rural Cooperative Medical Scheme had
the highest risk compared with the participants of all basic health insurance schemes.
Households with several members seeking outpatient, inpatient care or with non-
communicable diseases were more likely to experience CHE. Households with members
not seeing a doctor or hospitalized despite the need for it were more likely to experience
CHE. Characteristics such as a household head with characteristics related to low
socioeconomic status, having more than two hospitalized family members, ranked high.
Meanwhile, the combination of having illiterate household heads and with being covered
by other health insurance plans or by none ranked the first place. Cancer notably caused
a relatively high medical expenditure among households with CHE.
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Conclusion: In China, considering the vulnerability of the population across different
dimensions is conducive to the alleviation of high CHE. Furthermore, people with multiple
vulnerabilities should be prioritized for intervention. Identifying and targeting them to offer
help and support will be an effective approach.

Keywords: catastrophic health expenditure, financial protection, universal health coverage, China, insurance

INTRODUCTION

Throughout the 40 years of “reform and opening up” of
China, the country has progressed remarkably in terms of
socioeconomic development. Its GDP has increased from 368
billion yuan (USD 53 billion) in 1978 to 83 trillion yuan (USD
13 trillion) in 2019, witnessing an average annual growth rate
of 15% (1). In addition to its economic progress, China has
also accelerated its goal of improved universal health coverage
(UHC). Notably, China set up the biggest medical insurance
safety nets in the shortest time so as to cover as many people
as possible. Since 2003, China has launched and implemented
a series of basic medical insurance schemes, including Urban
Employee Basic Medical Insurance (UEBMI), launched in 1998,
which was provided mandatorily for employees in urban areas
(also including retired and rural-to-urban migrant workers),
whose premium is to be borne by both the employer and the
employee, with a combined individual account and a socially
pooled fund; individual accounts are mainly used for general
outpatient services or to purchase drugs in the drug stores. New
Rural Cooperative Medical Scheme (NCMS) was launched in
2003 as a voluntary system of mutual assistance through risk
pooling to mitigate unaffordable health services and a financial
burden in rural areas. The funding is from the contribution of
an individual and the government; the Urban Resident Basic
Medical Insurance (URBMI), launched 4 years after NCMS,
was designed for urban residents not covered by UEBMI or
NCMS, including primary and secondary school students, young
children, and other unemployed urban residents. It is on a
voluntary basis at the household level, and is sponsored by
the government and an individual. Different from UEBMI, the
individual accounts for URBMI or NCMS participants could
not be used in the drug stores. Subsequently, integration of
basic medical insurance systems was conducted in succession
all over the country; the patterns of integrating URBMI and
NRCMS (2) or integrated UEBMI, URBMI, and NRCMS were
chosen according to their local conditions (3). Currently, the
coverage rate of basic medical insurance is more than 95% (4).
Great progress of China has also attracted international attention;
a report published in the journal “The Lancet” evaluated and
affirmed the progress of China in broadening insurance coverage,
stating that Chinese insurance is the most extensive insurance
program globally (5). The broad coverage of basic health
insurance played a great role in alleviating the major financial
barrier hindering smooth access to health services. The problem
of seeking medical service, which Chinese often say, “Seeing a
doctor is hard” has been improved to some extent (6). However,
the strong performance in achieving extensive coverage was not

sufficient to realize UHC, as the issue of affordability—“seeing
a doctor is expensive”—still exists. UHC aims to ensure that no
individual suffers financial hardship (7) when accessing quality
health services. A 2010 World Health Organization (WHO)
report interpreted UHC along three dimensions (8): breadth of
coverage, that is, the proportion of the population that enjoys
social health protection; depth of coverage, namely, the range
of essential services necessary to effectively address health needs
of people; and height of coverage, which refers to the portion
of health-care costs covered through pooling and prepayment
mechanisms (9).

Financial protection is one of the major aims of health systems
(10) and has been, in general, captured by a well-established
indicator called “catastrophic health expenditure” (CHE) (11, 12)
and also, by the effects of out-of-pocket payments on poverty
(13). According to WHO methodology, CHE is defined as out-
of-pocket (OOP) spending for health care that exceeds 40% of
a capacity of a household to pay (CTP) (14, 15). The CHE
proportion in China has been at a high level; a study covering
133 countries revealed that China and some countries with
inadequate health insurance coverage or in poverty were all
listed at the most serious level (16). Unlike countries, such
as Mexico, Thailand, and Vietnam, whose CHE rate has been
falling with an increase in the proportion of the population with
insurance coverage, the situation in China has not changed in the
expected direction despite the launch of the three basic medical
insurance schemes and the continuous expansion of coverage
(16). According to the findings of the national survey in China,
the CHE rate was up to 13% in 2008 and rose to 14.57% in 2012
(17, 18).

Since the health system reform was initiated in 2009, the
Chinese government has made numerous efforts, increasing its
investment in health care from 929.5 billion yuan in 2013 to
1445.1 billion yuan in 2017, with an increased rate of 55.5%
(19). Among these, subsidies for medical insurance of urban and
rural residents increased from 328.2 billion yuan to 491.9 billion
yuan, at an average annual growth of 10.6% (19). A series of
policies to alleviate CHE incidence were also launched, including
zero markup policy on drug sales; more specifically, this policy
aims to cancel the 15% drug markup when patients purchase
drugs directly from hospitals and reduce the medical burden of
patients (20), and establishing critical illness insurance. Despite
the situation has improved, albeit not significantly, considering
the limited available health resources, it is crucial to identify
which populations should be prioritized for which interventions
and consequently develop appropriate approaches to reach these
targeted populations, as well as ensure appropriate allocation
of resources and support, rather than blindly increasing welfare
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packages or capital investment. Besides, the actual situation of
these vulnerable groups is masked by the average rate. It is
difficult to address the economic burden of the vulnerable groups
solely based on a generalized system of preferences. Being the
main source of high CHE, improving the financial protection
of vulnerable groups is the key to realize UHC, especially for
developing or low-income countries (21).

Many studies have conducted research on CHE in China;
however, only a few have reported national representative
estimates for the whole population (17, 18, 22, 23). An in-
depth analysis of vulnerable populations with high CHE risk is
limited as well. Currently, China has just completed the task of
eliminating absolute poverty, while the precise and quantitative
identification of the mechanism of marginal groups that are
prone to fall into poverty due to illness is still insufficient,
with policymakers and the general public eager to know the
progress of eliminating the risk of CHE in China and where
its weakness lies (24, 25). This study examined the progress of
China in enhancing financial protection, identifying the main
characteristics of the high-risk population that need to be filled
to fully achieve UHC. The results would also contribute to
the development of healthcare systems in other nations with
similar situations.

MATERIALS AND METHODS
Study Design

This study conducted a comparative analysis between 2003 and
2013 to obtain the trend of CHE incidence and the changes
of healthcare needs and health service utilization over time.
An in-depth analysis was conducted on the fifth NHSS in
2013, identifying the factors with high risk and locking the
characteristics with one risk factor, two overlapping risk factors
after standardized.

Data Source

Most data were obtained from the fifth National Health Service
Survey (NHSS), which was conducted in 2013. Additionally, the
data from the third and fourth NHSS were used for supplement.
NHSS is a nationally representative survey organized by the
Chinese government every 5 years. A multistage, stratified
random sampling method was adopted in the NHSS to ensure a
representative sample. All the participants were interviewed face-
to-face by trained investigators; ultimately, 57,023 households in
the third NHSS, 56,456 households in the fourth NHSS, 93,613
households in the fifth NHSS were included in the survey (26—
28). After data cleaning, 57,023 households in the third NHSS,
56,433 households in the fourth NHSS, and 93,570 households in
the fifth NHSS were respectively used in this study.

Quality Control

The response rate of the fifth NHSS of the adult respondents
was 82.1%. The test-retest reliability of the questionnaire reached
97.7%. In reference to the 2010 Sixth National Population Census
data, the results show that there is no difference in the family size
and the rural-to-urban household ratio between the sample of
the fifth NHSS and the whole country; however, the proportion

of older adults was higher in the sample than in the general
population (26); the data of the third and fourth NHSS also
show good consistency in household size between the surveyed
population and the general population (27, 28).

Measurement

Catastrophic Health Expenditure

According to the WHO definition, CHE occurs when the total
OOP health payments of a household equal or exceed 40% of
CTP of the household (15). OOP is the net after reimbursement
under any type of insurance, including consulting fees of doctors,
drug purchases, and hospitalization expenses, while excluding
health-related transportation fees and special nutrition expenses.
The CTP of the household is defined as the non-subsistence
effective income of the household. The non-subsistence spending
of the household was used as a proxy for CTP, and, when
food expenditure was less than subsistence spending, CTP was
defined as total expenditure minus food expenditure (15), while
household subsistence spending was calculated as the poverty line
multiplied by standard household size. The poverty line is defined
as the food expenditure of the household whose food expenditure
share of total household expenditure is within the 45th and 55th
percentiles of the total sample (15).

Variables
The dependent variable is whether a household experienced
CHE. The independent variables included attributes concerning

the household head, such as gender, education level,
marital status, employment status, and insurance type;
sociodemographic characteristics of households, such as

region, economic quintiles (annual household consumption
expenditure was ranked into quintiles after adjustment for
standard household size), family size, and having family member
over 60 years or younger than 5 years; and indicators on need
and utilization of health services among household members,
such as the number of people with non-communicable diseases
(NCDs) in the last 6 months, or the number of people admitted
in hospitals in the previous year; a preferred institution grade
for common diseases and with members not seeing a doctor
or hospitalized despite their need for it; the variables and their
codes are detailed in Table 1.

Data Analysis

Descriptive statistics were used to reveal the basic characteristics
of the respondents and their healthcare needs and service
utilization. A time trend approach was conducted to analyze
the CHE incidence trend from 2003 to 2013. A logistic
regression model was used to identify the determinants of
CHE. The metrics for healthcare needs and service utilization
and family population structure were standardized in the
comparative analysis of the incidence of CHE across 31
provinces, a single-dimension factor, and two-dimension factors,
other variables were used as control variables. A probit model was
used to standardize the healthcare needs and service utilization
(24, 29, 30). All statistical analyses were conducted, using STATA
11.0. Statistical significance was set at the 5% level.
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TABLE 1 | Basic information of respondents in the fifth NHSS.

Variable Variable value Number (households) Percentage (%)

Dependent variable

Experiencing CHE or not 0=No 80,565 86.10
1=Yes 13,005 13.90
Independent variable
Gender of the head of household 0 = Female 23,744 25.40
1= Male 69,826 74.60
Marital status of the head of household 0 = Married 78,751 84.20
1 = Others 14,819 15.80
Educational level of the head of household 1 = lliterate 9,904 10.60
2 = Primary school 26,556 28.40
3 = Junior high school 33,742 36.10
4 = Senior high school and technical school 11,800 12.60
5 = Technical secondary school and above 11,568 12.40
Employment status of the head of household 1 = Employed 64,026 68.40
2 = Retired 16,164 17.30
3 = Unemployed and students 13,380 14.30
Medical insurance type of the head of household 1 =UEBMI 23,919 25.60
2 = URBMI 6,847 7.30
3 =NCMS 43,362 46.30
4 = Integration 12,060 12.90
5 = Mixture 4,811 5.10
6 = Others and none 2,571 2.70
Region 1 = Eastern 31,201 33.30
2 = Central 31,186 33.30
3 = Western 31,183 33.30
Location 0 = Urban 46,798 50.00
1 = Rural 46,772 50.00
Household size 1=<2 41,633 44.50
2=3+4 39,289 42.00
3=>5 12,648 13.50
Household with members aged sixty and above 0=No 52,792 56.40
1=Yes 40,778 43.60
Household with members aged five or younger 0=No 77,239 82.50
1=Yes 16,331 17.50
Number of patients with chronic diseases 1=0 52793 56.40
2=1 30,316 32.40
3=2>2 10,461 11.20
Number of hospitalized members 1=0 74,641 79.80
2=1 16,795 17.90
3=>2 2,134 2.30
Preferred institution grade for common diseases 0 = Primary hospital 75,833 81.00
1 = Non-primary hospital 17,737 19.00
Whether there is a member go to clinic in 2 weeks 0=No 75,006 80.20
1=VYes 18,564 19.80
Member not hospitalized despite the need for it 0=No 89,516 95.70
1=Yes 4,054 4.30
Member not seeing a doctor despite the need for it 0=No 66,440 71.00
1=VYes 27,130 29.00
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RESULTS

Basic Information Regarding Respondents

of the Fifth NHSS

Most household heads were male (74.60%), married (84.20%),
junior high school graduates (36.10%), and employed (68.4%).
The NCMS was the most common medical insurance among
household heads (46.9%). Nearly half of the households had
members over 60 years old and members suffering from NCDs
in the last 6 months; meanwhile, 44.5% of the households had no
more than two family members (Table 1).

Catastrophic Health Expenditure Incidence

From 2003 to 2013

Table 2 shows the CHE incidences in 2003, 2008, and 2013,
which were, respectively 11.7, 13.2, and 13.9%. The result
of the time trend approach indicates that, from 2003 to
2013, the CHE incidence shows a general trend of growth
over time (x% = 150.724, P < 0.001), although the growth
rate slowed.

TABLE 2 | Catastrophic health expenditure incidences in 2003, 2008, and 2013.

Total Households with CHE x? P-value
N N (%)
2003 57,023 6,649 (11.7) 150.724 <0.001
2008 56,433 7,445 (13.2)
2013 93,570 13,005 (13.90)

Healthcare Needs and Service Utilization
and Hospitalization Expenses From 2003 to
2013

We compared the healthcare needs and service utilization of
the recent three NHSS conducted in 2003, 2008, and 2013. The
results show that the healthcare needs increased over the years;
the prevalence of NCDs was 33.1% in 2013, which was double
than that in 2003 (15.1%). The non-admission rate, defined as
the percentage of the respondents who had not been admitted
to inpatient care in the past year despite being advised by a
doctor, decreased from 29.6% in 2003 to 17.1% in 2013. The non-
attendance rate, defined as the percentage of the patients who
were ill but did not seek medical treatment in the past 2 weeks,
decreased from 48.9% in 2003 to 27.3% in 2013.

Although the healthcare needs of residents have been met, this
has resulted in higher medical expenses. Expenditure data for
2008 and 2013 are adjusted for movements in the consumer price
index and taken 2003 as the basic year. After adjustment, through
comparing the average hospitalization expenses of the three
NHSS, it was found that the average hospitalization expenses
increased over the years, from USD 616 (3,815 yuan) in 2003
to USD 1,273 (8,520 yuan) in 2013, with an annual growth
rate of 19.9%. Furthermore, over the past decade, the average
hospitalization cost increased by 106.6% (Figure 1).

Multidimensional Analysis Based on
Characteristics of CHE Risk Households
The Distribution of CHE Rate Among Regions and
Provinces

The CHE proportion in the fifth NHSS was 13.9%. From a
regional perspective, the proportion of CHE in rural areas is
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TABLE 3 | Univariate analysis of factors associated with CHE.

Characteristics of the respondents Total CHE Standard error x? P-value
N (%) N (%)

Income quintile® 766.742 <0.001
Quintile 1 18,714 (20.00) 3,703 (19.80) 0.0029
Quintile 2 18,714 (20.00) 2,643 (14.10) 0.0025
Quintile 3 18,714 (20.00) 2,369 (12.70) 0.0024
Quintile 4 18,714 (20.00) 2,020 (10.80) 0.0023
Quintile 5 18,714 (20.00) 2,270 (12.10) 0.0024

Household size 2,379.113 <0.001
<2 41,633 (44.50) 8,350 (20.10) 0.0020
3-4 39,289 (42.00) 3,466 (8.80) 0.0014
>5 12,648 (13.50) 1,189 (9.40) 0.0026

Region 33.961 <0.001
Eastern 31,201 (33.30) 4,046 (13.00) 0.0019
Central 31,186 (33.30) 4,489 (14.40) 0.0020
Western 31,183 (33.30) 4,470 (14.30) 0.0020

Location 136.568 <0.001
Urban 46,798 (50.00) 5,886 (12.60) 0.0015
Rural 46,772 (50.00) 7,119 (15.20) 0.0017

Gender 24.709 <0.001
Male 69,826 (74.60) 9,476 (13.60) 0.0013
Female 23,744 (25.40) 3,529 (14.90) 0.0023

Marital status of the head of household 550.394 <0.001
Married 78,751 (84.20) 10,039 (12.70) 0.0012
Others 14,819 (15.80) 2,966 (20.00) 0.0033

Educational level of the head of household 2,327.951 <0.001
lliterate 9,904 (10.60) 2,548 (25.70) 0.0044
Primary school 26,556 (28.40) 4,691 (17.70) 0.0023
Junior high school 33,742 (36.10) 3,867 (11.50) 0.0017
Senior high school and technical school 11,800 (12.60) 1,120 (9.50) 0.0027
Technical secondary school and above 11,568 (12.40) 779 (6.70) 0.0023

Employment status of the head of household 2,635.196 <0.001
Employed 64,026 (68.40) 6,593 (10.30) 0.0012
Retired 16,164 (17.30) 2,889 (17.90) 0.0030
unemployed and students 13,380 (14.30) 3,528 (26.30) 0.0038

Medical insurance of the head of household 404.361 <0.001
UEBMI 23,919 (25.60) 2,779 (11.60) 0.0021
URBMI 6,847 (7.30) 986 (14.40) 0.0042
NCMS 43,362 (46.30) 6,816 (15.70) 0.0017
IBMIUR 12,060 (12.90) 1,774 (14.70) 0.0032
Mixed medical insurance 4,811 (5.1%) 374 (7.80) 0.0039
Other types and none 2,571 (2.7%) 276(10.70) 0.0061

Households including members aged above 60 years 3,593.430 <0.001
No 52,792 (56.40) 4,192 (7.90) 0.0012
Yes 40,778 (43.60) 8,813 (21.60) 0.0020

Households including members aged below 5 years 395.525 <0.001
No 77,239 (82.50) 11,5634 (14.90) 0.0013
Yes 16,331 (17.50) 1,471 (9.00) 0.0022

Number of patients with chronic diseases 4,182.198 <0.001
0 52,793 (56.40) 4,048 (7.70) 0.0012

(Continued)
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TABLE 3 | Continued

Characteristics of the respondents Total CHE Standard error x? P-value
N (%) N (%)

1 30,316 (32.40) 6,175 (20.40) 0.0023
>2 10,461 (11.20) 2,782 (26.60) 0.0043

Number of hospitalized members 7,552.608 <0.001
0 74,641 (79.80) 6,711 (9.00) 0.0010
1 16,795 (17.90) 5,415 (32.20) 0.0036
>2 2,134 (2.30) 879 (41.20) 0.0107

Preferred institutional grade for common diseases 26.674 <0.001
Primary hospital 75,833 (81.00) 10,754 (14.20) 0.0013
Non-primary hospital 17,737 (19.00) 2,251 (12.70) 0.0025

Whether there is a member go to clinic in 2 weeks 1,254.815 <0.001
No 18,564 (19.80) 8,930 (11.90) 0.0024
Yes 75,006 (80.20) 4,075 (22.00) 0.0015

Member not hospitalized despite the need for it 1,443.631 <0.001
No 89,516 (95.70) 1,382 (34.10) 0.0016
Yes 4,054 (4.30) 11,623 (13.00) 0.0053

Member not seeing a doctor despite the need for it 1,875.437 <0.001
No 66,440 (71.00) 5,850 (21.60) 0.0016
Yes 27,130 (29.00) 7,155 (10.80) 0.0019

aQuintile 1 is the poorest, 20%, and quintile 5 is the wealthiest, 20%.

1.2 times higher than that in urban areas; the central (14.4%)
and western regions (14.3%) show a higher CHE rate compared
with the eastern region (12.9%) (Table 3). Of the 31 provinces,
17 exceeded the national average level of the CHE rate, and
most of them were concentrated in the central and western
regions with lower per capita GDP. The number of households
who suffered from CHE in the western region was larger than
that in the eastern and central regions. Few cities such as
Beijing and provinces such as Shandong had a fairly high CHE
incidence (Figure 2).

CHE Incidence Cross Different

Characteristics of Households

Table 3 shows the CHE incidences among households across
different characteristics. The univariate analysis results show
statistically significant relationships between CHE and factors
related to the household head, demographics, and health service
needs and utilization (Table 3).

Determinants of Households Dropping Into

CHE in 2013 in China

In the result of the model, R> = 26.9%, and the Hosmer-
Lemeshow test showed that the model fits well (p81> 0.05),
the logistic regression analysis revealed several drivers of CHE.
Households in which the head was male (OR = 1.200, 95% CI =
1.138-1.264), unmarried (OR = 1.191, 95% CI = 1.124-1.263),
or illiterate (OR = 1.191, 95% CI = 1.124-1.263) had a higher
risk of CHE than other groups. Compared with households in the
fifth quintile, households in Quintile 1 (OR = 1.483, 95% CI =
1.374-1.600) and Quintile 2 (OR = 1.241, 95%CI = 1.153-1.337)

had a higher CHE risk. Compared with the household head with
an education level of technical secondary school and above, the
groups with an education level of illiterate (OR = 2.351, 95% CI
= 2.114-2.616), primary school (OR = 1.779, 95% CI = 1.616—
1.957), junior high school (OR = 1.510, 95% CI = 1.377-1.657),
and senior high school and technical school (OR = 1.342, 95% CI
= 1.208-1.491) were more likely to face CHE. Additionally, the
better the employment status of the household head, the lower
the risk of CHE in the household: compared with unemployed
or student household head groups, employed (OR = 0.522, 95%
CI = 0.493-0.552) and retired groups (OR = 0.756, 95% CI
= 0.695-0.823) had a lower risk of CHE. Households without
inpatient members (OR = 0.123, 95% CI = 0.111-0.136) or only
one inpatient member (OR = 0.580, 95% CI = 0.523-0.643) were
at a lower risk than those with more than two inpatient members.
Compared with households with more than two NCD members,
those with no NCD members (OR = 0.509, 95% CI = 0.473-
0.548) and only one NCD member (OR = 0.842, 95% CI = 0.793—
0.894) were at a lower risk of CHE. Households with outpatient
members had a higher CHE risk than the reference (OR = 1.507,
95% CI = 1.433-1.584). Households in rural regions had a higher
risk (OR = 1.062, 95% CI = 1.007-1.119) than urban households,
while those in western (OR = 1.079, 95% CI = 1.023-1.138) and
central regions (OR = 1.052, 95% CI = 0.998-1.109) had a higher
risk than those in the eastern region. Households covered by
UEBMI had the strongest ability to resist the economic burden
of disease. Compared with UEBMI, other types of insurance
revealed a higher risk of CHE, and, among these groups, the
risk of NCMS was highest (OR = 1.508, 95% CI = 1.382-1.646).
Notably, households with members not visiting a doctor (OR =
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FIGURE 2 | The incidence of CHE across 31 provinces in China.
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1.325,95% CI = 1.256-1.396) or not hospitalized despite the need
for it (OR = 1.757, 95% CI = 1.625-1.899) had a higher risk of
experiencing CHE (Table 4).

The CHE Standardized Rate Under the

Characteristics of Single Dimension

Figures 3, 4, respectively, show the CHE standardized rate
under the single dimension of demographic factors and
health service needs and utilization factors. Regarding the
demographic factors, the top three factors with the highest CHE
risk were illiterate household head (23.06%), unemployed or
student household head (22.43%), and the poorest household
economic status (20.11%). Regarding the factors of health
service need and utilization, the top three factors with the
highest risk were having two or more hospitalized patients
(20.53%), having two or more chronic disease patients (15.93%),
and having members who should be hospitalized but are
not (14.76%).

CHE Risk Characteristics Under Different
Location Levels, Region Levels and
Economic Quintile Levels of Households,
and Health Insurance Levels of Household

Heads
Figures 5-8, respectively, show that CHE risk characteristics
lied under different location levels and region levels and

economic quintile levels of households, and health insurance
levels of household heads. Regarding the location level of the
household, the CHE rates of rural households were higher than
urban households in general. Urban households with illiterate
household heads have the greatest risk, with a standardized rate of
22.30%, followed by rural households with the poorest economic
status (21.40%). In rural households, those with unemployed or
student status household head ranked first (24.50%); those with
an illiterate status also had a considerable CHE risk (23.45%).
Regarding household region, eastern, central, and western
households with illiterate household heads were all the most
vulnerable. In addition, unemployed or student status was also
a risk characteristic for households from three regions. The
CHE risks of eastern and western households with more than
two hospitalized members were quite high at 22.10 and 21.15%,
respectively. The poorest households located in eastern and
central regions also need to be paid attention to meanwhile.
Regarding economic status, the poorest households with
different characteristics show higher CHE rates than other
economic groups at over 20%. In the poorest households,
those with illiterate household heads ranked first (27.20%),
followed by those with unemployed or student household heads
(27.09%). For households with sub-poorest economic status,
those with household heads who were unemployed or students
were the most vulnerable (22.70%). Notably, the richest group
with unemployed or student status household head also had a
considerably high CHE incidence (21.36%). With the exception
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TABLE 4 | Determinants of CHE, using logistic regression.

Sig. Exp(B) 95.C.l.
Lower Upper

Income quintile

Quintile 1 vs. 5 0.000 1.483 1.374 1.600

Quintile 2 vs. 5 0.000 1.241 1.153 1.337

Quintile 3 vs. 5 0.125 1.058 0.984 1.137

Quintile 4 vs. 5 0.008 0.907 0.844 0.974
Household size

<2vs.>5 0.000 4.000 3.682 4.344

3-4 vs. >5 0.000 1.854 1.712 2.008
Region

Central region vs. Eastern region 0.061 1.052 0.998 1.109

Western region vs. Eastern region 0.006 1.079 1.023 1.138

Rural vs. Urban 0.025 1.062 1.007 1.119
Gender of the head of household: Female vs. Male 0.000 1.200 1.138 1.264
Marital status of the head of household: Others vs. Married 0.000 1.191 1.124 1.263
Educational level of the head of household
llliterate vs. Technical secondary school and above 0.000 2.351 2.114 2.616
Primary school vs. Technical secondary school and above 0.000 1.779 1.616 1.957
Junior high school vs. Technical secondary school and above 0.000 1.510 1.377 1.857
Senior high school and Technical school vs. Technical secondary school and above 0.000 1.342 1.208 1.491
Employment status of the head of household

Employed vs. unemployed or student 0.000 0.522 0.493 0.552

Retired vs. unemployed or student 0.000 0.756 0.695 0.823
Medical insurance of the head of household

URBMI vs. UEBMI 0.000 1.293 1171 1.427

NCMS vs. UEBMI 0.000 1.508 1.382 1.646

Integrated medical insurance vs. UEBMI 0.000 1.316 1.195 1.448

Mixed medical insurance vs. UEBMI 0.337 0.938 0.823 1.069

Other types and none vs. UEBMI 0.003 1.256 1.080 1.459
Having members aged >60 years: Yes vs. No 0.000 1.524 1.448 1.605
Having members aged <5 years: Yes vs. No 0.162 0.949 0.882 1.021
Members with chronic diseases

Ovs. >2 0.000 0.509 0.473 0.548

1vs. >2 0.000 0.842 0.793 0.894
Inpatients members

Ovs. =2 0.000 0.123 0.111 0.136

1vs. >2 0.000 0.580 0.523 0.643
Preferred institutional grade for common diseases

Non-primary medical institution vs. primary medical institution 0.065 1.059 0.997 1.126
Whether there is a member go to clinic in 2 weeks: Yes vs. No 0.000 1.607 1.433 1.684
Members not hospitalized despite the need for it: Yes vs. No 0.000 1.757 1.625 1.899
Members not seeing a doctor despite the need for it: Yes vs. No 0.000 1.325 1.256 1.396

of groups in Quintile 1, economic groups with more than two
hospitalized members had considerably high CHE risk.
Regarding the health insurance level, households with UEBMI
or mixed medical insurance had a lower CHE risk than
households with other insurance types. Household heads covered
by URBMI with an unstable married relationship were the
most vulnerable group (22.44%), followed by those who were

illiterate (21.92%). For NCMS households, household heads
who were unemployed or students (25.00%) ranked first,
and illiterate household heads (23.57%) ranked second. For
IBMIUR households, those with more than two hospitalized
members had the highest CHE rate (24.46%), and the integrated
insurance category shows a lower CHE rate than URBMI or
NCMS; the lower rate was largely due to the lower CHE rate
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FIGURE 3 | The CHE standardized rate under the characteristics of single dimension related to demographic factors.

Economics Quintile 1 Household size<2

Rural - economics Quintile 2
Central Western

Others

Eastern Economics Quintile 3

Urban
Economics Quintile 4 Economi€s Quintile 5
Household size=3-4

Household size>5

A Ada

25

20 .
Having 2 or more

chronic disease patient

Having members aged above 60
Having 1 chronic
disease patient
Having 0 chronic
diseasegpatient

Having 0 hospitalized

No menber aged below 5 patient

15

= No menber aged above 60

10 Having members aged below'S:

Having 2 or more hospitalized patient

Having 1
hospitalized
patiént

| AAAAAA

CHE standardized rate

FIGURE 4 | The CHE standardized rate under the characteristics of single dimension related to health service need and utilization factors.

Members Members
preferred Primary Having should be should see 5ji the members
hospital for member go hospitalized Allthe  adoctor n heed were go
common diseases toclinic Nomember butnot MeMbersin butnot 4 60 4 doctor
go toclinic need were
Preferred non- hospitalized

primary hospital for
common diseases

AAA

among urban residents, as the value among rural residents was
higher. For those with other insurance types or those without
medical coverage, the top two risk characteristics were having
an illiterate household head (29.71%) and having more than two
hospitalized members (27.51%).

Top Five Characteristics of Single or Two
Dimensions in Occurring CHE

In order to determine targeted interventions, our analysis
listed the top five characteristics of households with a single
risk factor and two combined CHE risk factors. In the
top five characteristics of households with one risk factor,
we found that households whose household heads were
illiterate, unemployed or students, whose number of inpatient
members was no more than two occupying the top three
(23.06, 22.43, 20.53%). Next were households with the poorest
economic status and household heads in unstable marriages.
Regarding the top five characteristics of households with two
combined risk factors, those with an illiterate household head
and who were covered by other health insurance types or
not covered ranked first, followed by household size was

no more than two, combined with the household heads,
who were illiterate, and household size was no more than
two and the household heads were unemployed or student
status (Table 5).

Top 10 Diseases of Total Hospitalization

Expenses of Households With CHE

This study analyzed the top 10 diseases with the highest
total hospitalization expenses for households experiencing CHE.
There were four diseases for which the total hospitalization
expense exceeded 1,766.14 USD and the highest being 2,099.08
USD for a malignant tumor, congenital heart disease or other
congenital abnormalities, and NCDIs. Notably, among the top
four diseases, the number of CHE cases caused by a malignant
tumor is the highest (768 households), followed by injury and
poisoning (753 households) (Table 6).

DISCUSSION

The unrelentingly high CHE rate in China has not improved
despite the efforts of the Chinese government. It is difficult
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Urban | Rural

Gender of household head Malo H.ed
Female 12.96
Marital status of household head Manried 10.55
Others 17.95
Illiterate 22.30
Primary school 15.80
Educational level of household head Junior high school 1231
Senior high school and technical school | 10.33
Technical secondary school and above 6.59
Employed 9.34
Employment status of household head Retired 13.66
unemployed and students 20.29
UE-BMI 10.36
UR-BMI 15.46
Medical insurance type of household head NEMS 16.19
IBMIUR 10.74
Mixed medical insurance 6.16
Other types and none 12.50
Eastern 10.34
Region Central 12.83
Western 13.42
Quintile 1 21.14 | 19.76
Quintile 2 16.40 | 14.51
Economics quintile Quintile 3 13.14 | 12.66
Quintile 4 9.65 | 12.37
Quintile 5 8.80 | 16.32
<2 17.74 | 21.57
Household size 3-4 8.55 | 12.10
>5
. . No 10.41 | 13.85
Households including members aged above 60 Yes 1438 | 17.97
. . No 13.25 | 16.78
Households including members aged below 5 Yes el 1073
0 11.72 | 14.89
Number of patients with chronic diseases 1 12.37 | 15.88
>2 13.70 | 19.03
0 12.56 | 15.68
Number of hospitalized members 1 9.51 | 14.54
>2 20.42 | 20.63
Preferred institution grade for common Primary hospital 12.57 | 15.65
diseases Non-primary hospital 11.37 | 14.67
Whether there is a member go to clinic No LAl oo
Yes 11.65 | 15.67
No 12.01 | 15.37
Members should see a doctor but not
Yes 12.56 | 16.27
Members should be hospitalized but not No 1213 | 1557
Yes 13.64 | 15.89

FIGURE 5 | Factors affecting CHE by different locations of households.
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Quintile | Quintile | Quintile | Quintile | Quintile
1 2 3 4 5
Gender of household head Male 19.08 14.55 12.30 10.41 10.92
Female 23.57 17.38 14.62 11.09 10.09
Marital status of household Married 18.33 14.33 11.95 10.00 10.08
head Others 25.76 20.02 18.67 14.36 14.87
Illiterate 22,10 20.06 16.54 19.69
Edncational level of Primary school 20.15 15.83 14.67 12,32 17.01
Junior high school 15.79 112,52 11.51 10.69 12.46
household head — -
Senior high school and technical school 16.79 13.91 11.11 9.12 9.12
Technical secondary school and above 13.88 8.54 8.80 719 5.65
Employment status of Employed 17.62 13.29 10.92 8.83 8.89
Retired 18.18 16.26 12.90 11.78
household head
unemployed and students 22.70 18.80 115,72 21.16
UE-BMI 14.97 1259 9.62 8.31
UR-BMI 17.14 14.23 10.57 14.68
Medical insurance type of NCMS 14.99 12.91 13.12 17.94
household head IBMIUR 16.31 13.66 9.45 11.45
Mixed medical insurance 10.78 9.74 6.89 5.65
Other types and none 15.85 12.20 10.44 10.72
Eastern I5%/5 12.35 9557 9.16
Region Central 14.71 12.92 10.76 12,37
Western 15.19 13.43 .72 11.53
. Urban 16.40 13.14 9.65 8.80
Location
Rural 14.51 12.66 12.37 16.32
<2 21.56 18.88 15.96 14.49
Household size 3-4 1229 9.93 7.74 7.47
>5 7.55 5.56 332 591
Households including No 14.09 12.05 9.63 9.77
members aged above 60 Yes 16.69 14.13 NE99 12,112
Households including No 16.43 14.03 11.47 11.28
members aged below 5 Yes 10.48 8.23 6.10 6.90
Numbet of paensrai 0 14.28 1225 10.15 10.45
L 1 15.50 13.28 10.61 10.79
chronic diseases
>2 19.77 15,13 12.58 11.29
Number of hospitalized 0 15.70 12.80 10.56 9.26
1 11.73 12.07 9.31 14.24
members
>2 22,12 21.90 221111 20.57
Preferred institution grade Primary hospital 15.01 12.59 10.53 11.62
for common diseases Non-primary hospital 16.68 14.48 10.77 9.00
Whether there is a member No 15.41 12.78 10.70 10.62
go to clinic Yes 14.27 13,35 10.11 10.94
Members should see a No 14.49 12.84 10.51 10.52
doctor but not Yes 17.22 13.01 10.77 10.99
Members should be No 15.02 12.93 10.53 10.68
hospitalized but not Yes 18.63 12.15 12.06 10.74

FIGURE 6 | The CHE standardized rate by different economic quintile groups.
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Eastern | Central | Western
Male 12.61 13.86 14.15
Gender of household head Femalo 13.82 15.81 1514
Marital status of household head Married 1L77 | 1330 | 1331
Others 18.80 | 20.26 | 20.14
Iliterate peNPll 21.53
Primary school 16.69 | 16.39 16.20
Educational level of household head Junior high school RSN 1339 13.09
Senior high school and technical school 9.48 11.86 11.94
Technical secondary school and above 5,71 7.61 7.35
Employed 10.67 | 12.28 13.05
Employment status of household head Retired 1231 14.44 16.54
unemployed and students 2336 | 22.81 20.78
UE-BMI 9.71 10.71 10.80
UR-BMI 12.23 | 17.30 15.28
Medical insurance type of household head NEMS 17.12 ] 1652 | 1526
IBMIUR 12.87 | 11.95 18.16
Mixed medical insurance 8.44 7.30 9.02
Other types and none 14.31 13.35 13.35
. Urban 10.34 | 12.83 13.42
Location
Rural 15.50 | 15.87 15.39
Quintile 1 22.89 | 20.86 18.03
Quintile 2 1575 | 14.71 15.19
Economics quintile Quintile 3 1235 || 1282 13.43
Quintile 4 9.57 10.76 11,72
Quintile 5 9.16 12,37 11.53
<2 18.98 | 20.10 19.90
Household size 3-4 8.98 10.23 11.46
>5 4.29 7.05 7.40
Households including members aged above 60 o L 1252 1289
Yes 15.10 | 16.80 16.57
Households including members aged below 5 Mo LR Lot o]
Yes 7.20 9.05 9.91
0 12,18 || ez 14.10
Number of patients with chronic diseases 1 13.81 14.19 14.21
>2 13.52 | 17.96 16.89
0 12.72 | 14.68 15.00
Number of hospitalized members 1 13.04 | 12.34 11.05
>2 22.10 | 18.68 | 21.15
Preferred institution grade for common diseases Prlm'ary hosplta¥ 1348 ISle o EES
Non-primary hospital 10.55 | 1291 12.48
. .. No 13.20 | 14.01 14.53
Whether there is a member go to clinic

Yes 11.93 | 15.99 13.91
Members should see a doctor but not No Lo il Lo
Yes 13.68 | 14.18 14.57
o No 12.81 14.29 14.48
Members should be hospitalized but not Yes 1623 15.58 13.06

FIGURE 7 | The CHE standardized rate by different areas.
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UE- | UR- | \ems | iBMIUR Mif-edl
BMI | BMI medica
insurance
Mal 10.10 | 13.30 | 15.70 13.73 8.36
Gender of household head e
Female 10.86 | 17.62 | 17.99 16.46 8.12
Marital status of household Married 9.32 | 1295 | 15.17 13.09 7.85
head Others 15.28 | 22.44 | 22.11 20.62 12.93
Illiterate 18.84 | 21.92 | 23.57 23.16 19.60
. Primary school 14.06 | 16.85 | 16.93 16.44 13.55
Educational level of the = -
Junior high school 12.13 | 14.24 | 13.56 10.78 8.47
head of household — -
Senior high school and technical school | 10.05 | 12.86 | 13.01 8.78 8.55
Technical secondary school and above | 6.73 | 11.02 | 9.83 5.91 2.84
o T Employed 5.68 | 10.36 | 14.45 12.68 7.70
fproyment status o1 The Retired 13.68 | 1728 | 19.68 | 12.17 8.85
head of household
unemployed and students 17.26 | 20.37 | 25.00 20.84 14.65
Eastern 9.71 | 12.23 | 17.12 12.87 8.44
Region Central 10.71 | 17.30 | 16.52 11.95 7.30
Western 10.80 | 15.28 | 15.26 18.16 9.02
. Urban 10.36 | 15.46 | 16.19 10.74 6.16
Location
Rural 10.11 | 13.93 | 16.15 16.41 11.14
Quintile 1 16.68 | 21.02 | 19.94 21.93 16.94
Quintile 2 14.97 | 17.14 | 14.99 16.31 10.78
Economics quintile Quintile 3 12.59 | 14.23 | 1291 13.66 9.74
Quintile 4 9.62 | 10.57 | 13.12 9.45 6.89
Quintile 5 831 | 14.68 | 17.94 11.45 5.65
<2 14.99 | 20.85 | 22.69 21.56 13.30
Household size 3-4 6.36 | 11.96 | 12.57 10.75 5.54
>5 242 | 4.84 8.28 4.97 2.39
Households including No 7.88 | 14.00 | 14.28 12.61 8.23
members aged above 60 Yes 12.60 | 16.77 | 18.84 16.40 8.50
Households including No 11.18 | 16.35 | 17.58 15.61 9.16
members aged below 5 Yes 336 | 8.32 | 10.92 8.77 4.16
. . 0 9.61 | 1441 | 15.31 13.84 8.44
Number of patients with
L. 1 10.46 | 16.11 | 16.50 14.97 8.22
chronic diseases
>2 12.14 | 16.36 | 20.83 14.95 7.76
Number of hospitalized 0 10.77 | 14.62 | 16.45 14.23 8.71
i 1 747 | 17.69 | 1422 | 13.67 5.52
members
>2 18.32 | 19.13 | 21.04 24.46 15.83
Preferred institution grade Primary hospital 10.25 | 14.45 | 16.13 14.51 9.14
for common diseases Non-primary hospital 10.44 | 16.78 | 16.65 13.28 5.56
Whether there is a member No 10.45 | 15.37 | 16.05 14.78 9.19
go to clinic Yes 9.73 | 14.21 | 16.58 12.95 4.65
Members should see a No 10.04 | 14.40 | 15.97 13,57 8.35
doctor but not Yes 10.77 | 16.84 | 16.83 15.99 8.18
Members should be No 10.32 | 15.08 | 16.15 14.27 8.45
hospitalized but not Yes 10.74 | 17.03 | 16.29 16.32 4.49
FIGURE 8 | The CHE standardized rate by different health insurance systems. IBMIUR: Integration insurance refers to other basic medical insurance types, which
integrate either URBMI and NCMS or UEBMI, URBMI, and NCMS. Mixture medical insurance: It refers to participants covered by basic medical insurance and
commercial insurance at the same time.
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TABLE 5 | Top 5 family characteristics related to CHE with a single risk factor and two combined CHE risk factors.

Order Top five types of families with one risk factor CHE standardized rate (%)
1 lliterate household head 23.06
2 Household head with unemployed and student status 22.43
3 Household with 2 or more hospitalized members 20.53
4 Poorest households 20.11
5 Household head with unstable marriage 19.72
Order Top five types with two combined risk factors CHE standardized rate (%)
1 lliterate household head covered by other health insurance types or not covered 29.71
2 Household size was no more than 2 and the household head was illiterate 29.59
3 Household size was no more than 2 and the household head was unemployed or a student 29.25
4 Household with more than two inpatient members and the household size was no more than 2 28.76
5 Household head was illiterate, unemployed, or a student or household had more than 2 inpatient 27.92

members and an unemployed or student household head

to achieve the expected effect by increasing welfare and
compensation policies indiscriminately, without considering
population targeting. This study estimated the CHE rate at
the geographic levels (national, regional, and provincial), in
addition, exploring factors related to demography, disease,
health service need, and utilization to delineate the key risks
and vulnerable populations that would help develop dynamic
and effective responses aimed at those families experiencing
CHE. The analysis shows that the total CHE rate in 2013
(13.9%) was 6.92% higher than that of the previous NHSS in
2008; however, the growth rate was lower than that between
2003 and 2008. Households located in rural areas, in the
western region, with members who are NCMS participants,
with members over the age of 60, with a female household
head or a household head, with low socioeconomic status
or unstable married relationship, and with smaller household
size, more hospitalization, outpatient, and NCD members were
more vulnerable to CHE. In the ranking of single risk factors
for CHE, the top five factors leading to the highest CHE
incidence were primarily concentrated in households with
low socioeconomic status or having more than two inpatient
members. Meanwhile, in the overlapping risk factors for CHE,
the combination of having illiterate household heads and being
covered by other health insurance plans or by none ranked
the first.

Compared with other developing countries, the CHE
incidence rate in China is relatively high (31). A series of
estimates from other countries around 2013 applied 40% as the
CHE threshold and found that the CHE incidences of Mongolia
and Kenya were lower than that of China, at 1.1% (31) and 4.52%
(32), respectively; meanwhile, CHE incidence of Nepal is similar
to that of China at 13.8% (33), while that of India is higher than
that of China at 18.2% (34).

The increasing economic burden was attributed to several
aspects; on the one hand, the aging population and its
health service needs, especially the prevalence of chronic
NCDs, increased rapidly, leading to a rapid growth of health
expenditure (35). On the other hand, the improvement of

TABLE 6 | Top 10 diseases with the highest total hospitalization expenses of
households with CHE.

Total
hospitalization
expenses (USD)

Number
(households)

Order Disease

1 Malignant tumor 768 2,099.08
2 Congenital heart disease or 18 2,099.08
other congenital abnormalities
3 Benign tumor, tumor in situ 204 1,776.14
4 Injury and poisoning 753 1,776.14
5 Urogenital system disease 516 1,291.74
6 Mental disease 60 1,178.71
7 Infectious disease 101 1,130.27
8 Disease of blood and blood 74 1,130.27
forming organ
9 Neurological disease 174 1,114.13
10 Other diseases 146 1,106.05

USD, United States dollar, according to the exchange rate of 6.1932 yuan to USD 1.00.

economic status, the development of medical technology, and the
universal coverage of the medical insurance system promoted the
utilization of health services. In our study, the hospitalization
rate rose to 9%, and the proportion of people giving up
treatment or hospitalization for financial reasons decreased
to 7.6 and 7.4%, respectively. In the case of surging health
service needs, health insurance, in turn, largely stimulated
the utilization of health services, thereby leading to higher
CHE (which occurs when health insurance does not provide
adequate financial protection). Thus, the improvement of the
benefits package, reasonable reimbursement standard setting,
and effective payment mechanism to control health expenditure
were especially crucial to alleviate the risk of CHE and achieve
UHC. This study aimed to identify the vulnerable groups and
provide targetable strategies that should be prioritized. The study
conducted an analysis of the characteristics of multiple vulnerable
groups across the following levels.
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Households Located in the Western
Region, Living in the Rural Areas, Were
More Easily to Drop Into CHE, the High
CHE Rate, Owing to Overutilization in
Developed Regions Should Be Paid More

Attention

From the perspective of the region, the central and western
regions had higher CHE incidence risk than the eastern region,
with 13.4 and 13.3%, respectively. It is worth noting that, in
the case of no statistical difference between the central and
western regions on the CHE rate, the hospitalization rate in
the central region (8%) is lower than that in the western
region (8.6%), but the average hospitalization expenses were
higher in the central region (Supplementary Material 1) (26).
This illustrates the regional differences in the design of medical
insurance schemes lead to different patterns of an economic
burden. Through the analysis of CHE proportion in 31 provinces
distributed in the eastern, western, and central regions, we found
that the CHE rate of most provinces in the eastern region was
below the national average and was also generally lower than
that of the central and western regions, reflecting that a better
economic level contributed to resisting CHE. However, another
finding indicated that there exist some eastern provinces with
high GDP per capita with considerably high CHE rates, such
as Beijing, Shanghai, and Tianjin Province, revealing that, when
the economic development reaches a certain extent, it results
in higher CHE incidence instead, owing to utilization (or even
overutilization) of health services. Moreover, a high degree of
a gap in financial protection between rural and urban residents
still exists. Our study shows that the CHE rate in rural areas is
associated with a higher CHE proportion, and rural residents
had 1.062 times higher risk than urban residents. Another study
also confirmed that the residents in rural areas suffered a greater
financial burden from health expenditures; the percentage was
2.4 times higher than that of the urban residents in 2013 (36).

Households With Smaller Household Size
and Unstable Married Relationships Were
Vulnerable; Medical and Nursing Services
for the Older People Would Increase
Several Times Risk of CHE for Their

Families

Our study shows that the larger the household size was, the lower
the possibility of CHE risk was; the likelihood of experiencing
CHE in the households with less than two members was ~4 times
compared with the households with more than five members.
More family members implies better risk-sharing ability and
more working members entering the labor market, and, in turn,
this reduces the risk of the household experiencing CHE. A
recent study shows that, as the number of household members
increases, the risk of impoverishment by medical expenses is
reduced by 1.5% points (37). At the same time, we found that
marriage is a protective factor, illustrating that existence of
stable married relationships in a household is more conducive
to reducing the possibility of CHE. The results also indicated a
significantly higher probable connection between CHE incidence

and households with older adults (OR = 1.524, 95% CI = 1.448-
1.605), as reported in other studies in China (17, 22, 38); this is
consistent with the results reported by Yardim et al. in Turkey
(39) and Kavosi et al. in Iran (40). The reasons for high medical
expenses among older adults were listed as follows: first, most
older people suffer from NCDs of varying degrees; however,
health services and drugs covered by health insurance policies
for NCD in clinics were limited (41); thus, they either paid high
proportion OOP spending for it or seeking inpatient service,
which need not have been carried out, just for reimbursement
(42, 43). In addition, during a period of recuperation or self-
treatment at home, self-purchased drugs from drugstores are a
crucial support for older people. As such purchases were made
outside medical institutions, most families covered by insurance
other than UEBMI have to bear this part of the high costs alone.
Outside medical services, additional nursing expenditures for
older adults are also a considerable economic burden, and this
is an increasing problem for vulnerable households supporting
older adults in China (44). In fact, these costs do not belong
to the scale of OOP; thus, the financial risk of households
with elderly members was conservatively undervalued in our
study. Although the Chinese government has established long-
term insurance for those with care needs, the scope of policy
implementation is limited to pilot areas, and the policy remains
in the pilot stage. Similar in many ways to China, Kenya has
also established supplementary insurance to better economically
protect the elderly, although this coverage is relatively limited
(45). A previous study on calculating a long-term insurance
pilot indicated that implementing long-term care insurance may
effectively reduce hospitalization and outpatient expenses. Thus,
pilot projects should be accelerated and extended to the whole
population as soon as possible.

Meanwhile, we must seriously consider the aging population,
the level of aging, until this study was conducted, had reached
202 million, and the number is projected to double by 2040
(343.8 million) (46, 47). It is estimated that the healthcare
expenditure for Chinese older adults will almost double over
the next three decades, which will be up to 263 billion CNY
in 2050 (48). Thus, the strategic and tactical reserve for dealing
with the aging society should be completed in this period. On
one hand, we should implement a positive population policy,
promoting relevant economic and social policies to match the
current fertility policy to delay the aging process, and, on the
other hand, we must strengthen the health management for older
adults by establishing health records and providing free physical
examination every year to control or delay the development
of diseases.

Households With Lowest Capacity to Pay
Should Be Provided More Powerful
Financial Protection in Medical Health
Insurance; A Longer-Term Approach Is
Improving the Education Level of the

Disadvantaged Families

We found that superior socioeconomic status (a higher
household economic level, a higher education level of a
household head, and employed status of household heads) could
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reduce the odds of experiencing CHE and vice versa, which has
been comprehensively prove in many studies (17, 22). Our study
notably found that only the poorest (OR = 1.483) and the sub-
poorest (OR = 1.241) groups show significantly higher risk than
the richest, while some previous studies from low- and middle-
income countries show a different association between CHE risk
and economic status. In India, the poorest households tend to
forgo healthcare that might bring them financial hardship, and,
thus, relatively poor households are associated with a higher
incidence of CHE (33). In Thailand, essential health services
are sufficiently covered by social insurance, and the utilization
of private high-level health services, resulting in the high CHE
rate is more likely to occur in high income populations (49,
50). On the contrary, in China, there is an established health
insurance system, covering more than 95% of the population.
Health service access, especially among the low-income group,
has greatly improved; however, the reimbursement rate is not
sufficiently high to protect people from high OOP payments for
essential health services (17). In this context, the participants did
not have to forgo healthcare services, but as the reimbursement
rates of their insurance systems were not sufficient, the lower-
income groups were more likely to be associated with a higher
incidence of CHE.

In addition, we found that households with household
heads who were illiterate or unemployed or students always
ranked the highest in each level. This illustrated that, although
providing subsidies could alleviate temporary poverty, long-term
and radical planning should pay more attention on improving
education or providing better employment opportunities, as it
is the only way to hinder the intergenerational transmission of
poverty (51).

Households Covered by NCMS Had the
Highest CHE Risk; the Integration Reform
of Basic Health Insurance Was Conducive

to Improve lts Financial Protection

Our study shows that in all medical insurance types—URBMI,
NCMS, and integrated insurance—the participants show higher
CHE incidence than UEBMI, which are 1.1, 1.2, and 1.0 times
higher, respectively, than the national level. The participants of
NCMS were the most vulnerable, followed by those covered
under URBMI, while the integrated insurance participants show
a lower rate than those of URBMI or NCMS, indicating that
the integrated social health system was probably conducive to
provide more financial protection to the beneficiary. However,
the integrated insurance participants do not seem to show greater
advantages in terms of reducing CHE risk as expected. As of
this study, a few districts in China pioneered the integration of
the rural and urban schemes and, in an even smaller number
of districts (Dongguan and Zhongshan), directly merged the
UEBMI, URBMI, and NCMS (52).

Meanwhile, we found that the integrated reform only
benefited urban residents, whereas the CHE occurrence among
rural residents under integrated insurance is higher than non-
integrated insurance. Several studies also proved that, under the
integrated insurance, the urban and rural participants experience

a larger gap in financial protection (53, 54), and the disparity
was caused by a lack of consideration for the propensity
of rural residents in medical insurance financing and health
service utilization.

Under the integrated insurance, former fixed-point medical
institutions were unified under a bigger management scope,
and, hence, improvement in convenient off-site medical billing
of integrated insurance may increase cases of rural patients
going to urban hospitals. Increasing hospitalization rates in
tertiary medical institutions and decreasing hospitalization rates
in primary and secondary institutions were witnessed in western
China after integration, which supports the findings of this
study (55). Furthermore, high-quality medical resources are
mostly concentrated in urban areas (56, 57), even as rural
residents are prompted to use health services and, therefore,
enormously increase their medical costs. Among the nationwide
financing modes of integrated insurance, most of them have not
transformed several financing levels to only one financing level.
The problem with setting several financing levels is that rural
residents tend to choose a lower financing level, whether limited
by income or influenced by past habits (58, 59). However, urban
residents tended to receive more health services and enjoy better
welfare. This leads to a reverse subsidy (60, 61) and, thus, results
in a new inequality. Therefore, in areas with a large gap in urban
and rural economic development, the financing subsidy should
be provided for rural residents.

Strengthen Financial Protection for Cancer
Patients and Ensure Insurance Coverage
of Commonly Used Anticancer Drugs and
Their Accessibility

Demand and utilization of health services were the necessary
conditions for health expenditure. Our results indicated that
households with NCD members faced a higher CHE risk. Our
analysis of the top 10 diseases for which people in households
with CHE were hospitalized revealed that the households with
members with a malignant tumor or congenital heart disease
or other congenital abnormalities suffered the highest expenses
(2,099.08 USD); however, the majority of households (768)
experienced CHE due to a malignant tumor. Malignant tumors
were found to be a huge challenge not only because they can
be life-threatening but also because they have high likelihood of
leading to CHE (62). A calculation of cancer costs in different
countries shows that, in the US, the proportion of household
expenses for cancer patients was only 20.9%, while in China
it was as high as 78.8% (63). Many anticancer drugs were not
covered in the reimbursement scope or the reimbursement ratio
was not so high, and these were the main reasons for high
medical costs. Since 2018, the Chinese government has gradually
included anticancer drugs in its medical insurance catalog
through negotiation; however, barriers related to anticancer
drugs arriving at hospitals remain and must be overcome to solve
the imbalance in the demand and supply of drugs (64) and enable
patients to enjoy the benefits of the policy. Meanwhile, support
for chronic disease prevention and cancer screening must also
be strengthened.

Frontiers in Public Health | www.frontiersin.org

17

August 2021 | Volume 9 | Article 689809


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Wang et al.

Multiple Vulnerable Groups on CHE

Pay More Attention to Households With
Several Patients and Remove the

Obstacles to Treatment Delay

Several previous studies have shown that having inpatient or
outpatient members in the household increased the probability
of CHE (65). In our result, having more than two hospitalized
members was the highest CHE risk factor of the health service
and utilization factors. It is necessary to establish a family-based
identification mechanism for vulnerable groups in the medical
system and provide targeted additional fee relief or subsidies
for them.

A surprising finding was that household members who
should see a doctor or be hospitalized but had not done
so experienced 1.757- or 1.325-times higher risk, respectively,
compared with the reference group. One possible explanation
was that, because of forgoing medical services that they should
have been received, the treatment opportunity was greatly
delayed, thereby increasing future medical expenses. Although
the value in 2013 is much lower compared with the last survey
in 2008, the proportion of those not hospitalized due to financial
reasons reached nearly 50% (Supplementary Material 2). Thus,
the government should make efforts to ensure that all the
poverty groups are covered by basic and catastrophic health
insurance schemes, appropriately decrease the deductible,
increase the cap on hospitalization reimbursement expenses, and
increase the reimbursement proportion within the policy scope.
Furthermore, the government should take steps to enhance
medical assistance to the poverty groups, such as decreasing
the thresholds of medical assistance and expanding the medical
assistance benefits scope (66). It is necessary to strengthen
their regular monitoring to prevent them from returning
to poverty.

Priority Intervention Targets and

Suggestions

The analysis of characteristics of households with single
dimension risk factors for CHE showed that families with
factors related to low socioeconomic status ranked a high
place; households with more than 2 hospitalized members and
those with unstable marriages were also among the top five
characteristics. Therefore, these three categories of vulnerable
groups in the low socioeconomic-status group are primary
concerns. High costs of hospitalization are mainly due to
excessive medical treatment and unreasonable hospitalization
behavior (24). Thus, measures should be taken for reforming
payment mechanism and improving the medical insurance
policy for out-patient care to control hospitalization payments,
especially for NCDs. Increasing investment in prevention of
NCDs and management of NCD patients should also be
seriously considered. It is difficult for households with an
unemployed household head to resist the risk of CHE, and,
thus, policy support is crucial for them. When two risk factors—
illiterate household head and lack of health insurance—are
combined, the CHE incidence increased to nearly 30%. This
is followed by the combinations of household size <2 and
illiterate household head, household size <2 and employed

household head. The disadvantaged groups tend to have
multiple vulnerabilities. Identifying the groups with multiple
vulnerabilities and taking relevant measures would be an ideal
approach to address the persistently high CHE rate. However,
capturing the groups with multiple vulnerabilities depends on
the degree of realization of household information as well as
filing and data sharing among different departments at the
national level.

The disadvantaged groups tend to have multiple
vulnerabilities.  Identifying the groups with multiple
vulnerabilities and taking relevant multifaceted measures would
constitute an approach to address the high CHE rate, which
has been high for a long time. However, capturing the groups
with multiple vulnerabilities was up to the realization degree
of information filing and data sharing of households among
different departments at the national level to a large extent.

The study had two distinctive strengths. First, the data used
in this study were obtained from a nationally representative
survey organized by the Chinese government. This survey, which
included a large-scale sample undertaken with a multistage,
stratified random sampling method, reflects the situation of
CHE incidence and expenditure accurately. Additionally,we
conducted a standardized calculation on the CHE rate under
single dimension and two dimensions risk characteristics of
Chinese households. The metrics for healthcare needs and service
utilization and population structure of a family were standardized
in the comparative analysis of the incidence of CHE across
31 provinces, a single-dimension factor, and two-dimension
factors. There were also several limitations in our study. First,
this was a cross-sectional study; thus, the causal relationship
between predictors and CHE is not reflected. Second, the data
were self-reported by the respondents, and there may be recall
bias in the responses. Third, owing to some respondents being
unable to afford health service payment, it might lead to the
underestimation of CHE to some extent. Fourth, the data used in
this study have their limitation as they restrict this study before
2013, owing to the lack of data availability after that. Fifth, the
CHE rate was estimated, using only the ATP approach with the
threshold of 40%. Using the definition of 10% of an income (or its
proxies) threshold as the SDG use would be more comprehensive.

CONCLUSIONS

This study investigated and identified the high CHE incidence
group from the perspective of the region, family structure,
socioeconomic status, medical insurance, and needs and
utilization of health services. We found that from 2003 to
2013, the CHE incidence shows a general trend of growth over
time and the incidence in 2013 was also higher than most
developing countries. Households located in western regions
and rural areas were more vulnerable, and several provinces
located in the eastern regions also had a considerably high CHE
incidence, owing to overutilization. Households with smaller
size, lower socioeconomic status, unstable married relationship
of household heads or members aged over 60 had higher CHE
risk. Household heads covered by NCMS had the highest risk
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of CHE, and, while the integrated insurance was conducive to
provide more financial protection, it performed worse among
rural residents. Households with more NCD members or
inpatient members had higher CHE risk. And, among these
types of NCDs, the number of families with CHE due to
cancer was the largest, and their total medical expenditure is
the highest. Households with hospitalized members or with
members not seeing a doctor /hospitalized despite the need
for it increased the likelihood of CHE. Households with
characteristics related to low socioeconomic status, having
more than two hospitalized family members, were the most
vulnerable groups that need immediate attention. When the
factor of having more than two inpatient members combined
with the characteristics related to low socioeconomic status,
household size < 2, the CHE rate of these families increased
dramatically. Those household heads with characteristics of
multiple vulnerabilities should be the priority intervention target,
and related stakeholders should cooperate to establish a family
information sharing platform and intervene in the issue based
on cooperation.
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