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Abstract

Background An increase in healthcare utilization in response to universal health coverage may leave massive eco-
nomic burden on individuals and households. Identifying catastrophic health expenditure helps us understand such
burden. This study aims to examine the incidence of catastrophic health expenditure at various thresholds, explore its
trend over years, and investigate whether it varies across socioeconomic status (SES).

Methods Data used in this study were from four waves of the China Health and Retirement Longitudinal Study
(CHARLS): 2011, 2013, 2015, and 2018. SES was measured by annual per-capita household expenditure, which
was then divided into quintiles (Quintile 1 (Q1): the poorest - Quintile 5 (Q5): the wealthiest). Catastrophic health
expenditure was measured at both a fixed threshold (40%) and a set of variable thresholds, where the thresholds
for other quintiles were estimated by multiplying 40% by the ratio of average food expenditure in certain quintile
to that in the index quintile. Multilevel mixed-effects logistic regression models were used to analyze the determi-
nants of catastrophic health expenditure at various thresholds.

Results A total of 6,953 households were included in our study. The incidence of catastrophic health expenditure
varied across the thresholds set. At a fixed threshold, 10.90%, 9.46%, 13.23%, or 24.75% of households incurred
catastrophic health expenditure in 2011, 2013, 2015, and 2018, respectively, which were generally lower than those
at variable thresholds. Catastrophic health expenditure often decreased from 2011 to 2013, and an increasing trend
occurred afterwards. Compared to households in Q5, those in lower quintiles were more likely to suffer catastrophic
health expenditure, irrespective of the thresholds set. Similarly, having chronic diseases and healthcare utilization
increased the odds of catastrophic health expenditure.

Conclusions The financial protection against catastrophic health expenditure shocks remains a challenge in China,
especially for the low-SES and those with chronic diseases. Concerted efforts are needed to further expand health
insurance coverage across breadth, depth, and height, optimize health financing mechanism, redesign cost-sharing
arrangements and provider payment methods, and develop more efficient expenditure control strategies.
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Background

Universal health coverage (UHC) aims to provide every-
one with quality health services they need, without expe-
riencing any financial hardship [1]. With the expansion
of health service coverage, an increasing number of indi-
viduals tend to utilize health services to maintain better
health and wellbeing [2]. However, the gains in service
coverage may come at a major cost to individuals and
their families [2—4]. Due to financial barriers to health
access and health out-of-pocket payment, inadequate
financial protection through health insurance coverage
may leave a massive economic burden [5]. Globally, miti-
gating financial burden is a priority, reflected in its pres-
ence in the Sustainable Development Goals (SDGs) [3, 5,
6]. Achieving UHC (SDG Target 3.8) may facilitate allevi-
ating financial barriers in case of illness [4].

Catastrophic health expenditure is often used for moni-
toring the global progress towards UHC [2, 6]. Examining
catastrophic health expenditure is considered a critical
component to understand the economic burden of health
spending. Catastrophic health expenditure is defined as
out-of-pocket payments on healthcare surpassing a pre-
defined threshold of a household’s ability to pay [6]. Out-
of-pocket payments are an important source of health
financing across the globe [3], particularly in low- and
middle-income countries (LMICs) where national health
systems are underdeveloped [3, 4]. Out-of-pocket pay-
ments often account for as high as 40% of total medical
expenditure in LMICs [3]. The occurrence of catastrophic
health expenditure may impede people’s further access to
needed health services [3], threaten a household’s ability
to pay for other subsistence goods such as food [2, 7-9],
and ultimately push them into medical poverty trap [2].

Globally, over 150 million people experienced cata-
strophic health expenditure annually during the period
1990-2003 [10], while this number increased to 808 mil-
lion in 2010 [11]. More worryingly, the actual economic
burden of health expenditure is less known [2, 4, 6-8,
11-36], due to differences in the measurements of abil-
ity to pay (i.e., budget share method - total household
income/expenditure or capacity to pay method - actual
food spending, partial normative food spending, or nor-
mative spending on food, housing, and utilities) [6, 9, 21,
28, 29, 37] and/or in catastrophic thresholds (ranging
from 2.5% to 40%) [6, 10, 21, 24, 29]. Although findings
on various estimates of catastrophic health expenditure
are counterintuitive to researchers, planners, and poli-
cymakers [9, 28], they facilitate approaching the issue
of horizontal equity (i.e., households in similar circum-
stances contribute in similar ways to health financing)
[30]. However, the distribution of catastrophic health
expenditure is not yet well understood [30, 31], which
may help us identify the degree to which vertical equity
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(i.e., the advantaged contribute more to health financing
than the disadvantaged) is being addressed or should be
handled in the future [30].

Households who have higher out-of-pocket payments
on healthcare are, in theory, likely to incur catastrophic
health expenditure, regardless of their socioeconomic
status (SES) [2, 38]. A 1% increase in the share of out-
of-pocket payments to total health expenditure links to
a 2.2% increase in the incidence of catastrophic health
expenditure [2]. Nevertheless, higher health costs do not
always increase the risk for catastrophic health expendi-
ture [2, 10]. Catastrophic health expenditure often dis-
proportionately affects households with lower SES [4, 8,
12-25], as households with a sufficient capacity to buffer
their medical expenditure may prevent themselves from
catastrophic health expenditure [24], but even a lower
level of health spending can make the poor financially
disastrous [2, 4, 7, 9, 24, 31, 32]. It is thus necessary to
identify the context-specific thresholds of health expend-
iture that can cause financial catastrophe [31]. According
to the vertical equity principle, variable thresholds taking
household’s SES into account [24, 31] are more suitable
for catastrophe measurement, especially in LMICs with
high economic inequalities [4, 31, 32]. Under this cir-
cumstance, catastrophic threshold levels increase with
household’s SES [32]; therefore, the low-SES can be given
more financial protection against financial catastrophe in
health than the high-SES [31]. However, variable thresh-
olds have less frequently been used for estimates of cata-
strophic health expenditure in the literature.

In China, the financial burden of health expenditure is
massive [7, 39], due to the rising burden caused by non-
communicable diseases (NCDs). Given its chronic nature
and greater needs for long-term medical treatment, hav-
ing NCDs, in theory, increases health service use, thereby
posing a major threat to household economics [40]. Two
recent cross-country studies suggest that the incidence
of catastrophic health expenditure in China was much
higher than that in countries with similar levels of eco-
nomic development [11, 41]. Moreover, the World Health
Organization (WHO) reported that, 17.71% of Chinese
citizens spent more than 10% of their total household
budget on health out-of-pocket payment in 2007 [3], and
the incidence of catastrophic health expenditure rose to
23.98% in 2016 [42]. As the population ages, there will
be a sharp growth in the prevalence of NCDs in China,
causing a more massive economic burden on households
[7,39].

Previous research in China shows marked variation
in the incidence of catastrophic health expenditure [7,
8, 12-17, 19, 20, 27, 33-36], the majority of which was
conducted at the provincial level [7, 13, 15, 16, 19, 20, 35]
or in rural areas [7, 13, 14, 19]. However, evidence from
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nationally representative survey data is not yet fully avail-
able. Moreover, prior Chinese studies have often adopted
fixed threshold levels to assess financial catastrophe [7,
8, 12-17, 19, 20, 27, 33—-36], but variable thresholds have
rarely been used. Furthermore, the relationship between
SES and catastrophic health expenditure, in the context of
China, is not well understood, where SES was measured
variously by health insurance [13, 14, 17, 33, 35], income
[19, 35], or education [35]. It is generally accepted that
consumption expenditure can accurately measure peo-
ple’s living standards, particularly in LMICs [12, 23, 31].
Nevertheless, little is known about whether the incidence
of catastrophic health expenditure varies across finan-
cial capacity in China. The distribution of catastrophic
health expenditure across consumption expenditure may
help us better understand socioeconomic disparities
in catastrophic health expenditure in China. Addition-
ally, prior studies in China often adopted cross-sectional
study designs [7, 12, 13, 15, 16, 20, 27, 35, 36], focusing
on specific population groups [7, 13, 20, 35] such as can-
cer patients [20, 35]. It is evident that the determinants of
catastrophic health expenditure often change over time
[34]; therefore, using longitudinal panel data to examine
the impact of financial capacity on catastrophic health
expenditure at the national level is warranted.

To address these gaps in the literature, our study aims
to use nationally representative data in China to esti-
mate the incidence of catastrophic health expenditure
at both fixed and variable thresholds, examine the trend
in catastrophic health expenditure over time, and inves-
tigate whether catastrophic health expenditure differs
across financial capacity at various threshold levels. Sys-
tematically monitoring catastrophic health expenditure
in China and accurately identifying households at higher
risk for catastrophic health expenditure may facilitate the
design of national health system [2] and the development
of more targeted health financing policies [7], thereby
achieving the SDGs by 2030 [3, 5, 6, 8, 11, 37, 41].

Methods

Data source and study population

This research used longitudinal data from four waves of
the China Health and Retirement Longitudinal Study
(CHARLS) conducted in 2011, 2013, 2015, and 2018
(available at: http://charls.pku.edu.cn/en). The CHARLS
is a nationally representative household-based longitudi-
nal survey of middle-aged and above adults, conducted
by the National School of Development China (Center for
Economic Research) at Peking University [43]. Samples
in the CHARLS were selected using a four-stage proba-
bility-proportional-to-size sampling technique, stratified
by per-capita Gross Domestic Product of urban districts
and rural counties [43, 44]. A detailed description of the

Page 3 of 16

sampling technique of the CHARLS has been reported
elsewhere [43].

The CHARLS baseline survey was conducted in 2011-
12 [43], with wave 2 in 2013, wave 3 in 2015, and wave
4 in 2018. The baseline survey involves 17,708 individual
respondents in 10,257 households, covering 28 of 30
provinces excluding Tibet, 150 countries/districts, 450
villages/urban communities [43, 44]. Of 17,708 individu-
als, 52.1% were females and 40% were adults aged 60
years and older [43]. In terms of age group and gender
distributions, the CHARLS is quite similar to the 2010
Chinese population census [43].

Due to many reasons such as migration or death, a
total of 6,953 households were included in all four survey
waves and finally included in our study. A balanced panel
was adopted in this research, as an observation of the
same household in every survey year has the potential to
decrease the bias caused by the household heterogeneity.

Variables

Independent variable

SES in our study was measured by annual per-capita
household expenditure, which has been widely used to
analyze health equity using household survey data [6, 10,
23, 29, 31, 45]. Yearly per-capita household expenditure
was calculated using annual total household non-food
expenditure (i.e., total household expenditure minus food
expenditure) divided by equivalent household size.

In the CHARLS, total household expenditure includes
food expenditure, household utility bills (vehicle or home
repairs, etc.), purchases of durable goods, education and
health expenditures, discretionary spending items (enter-
tainment, etc.), transportation costs, fees (taxes, etc.), and
remittances [46]. The missing data on household expend-
iture were imputed according to participant’s age, rurality
of residence, and employment status [47]. Missing data
represented no more than 1.2% in 2011 and 1% in 2018
for household expenditure, which are considered as neg-
ligible non-response rates. The equivalent household size
suggests the number of consumption equivalents in the
household [2], calculated as the actual household size to
the 0.56 power (i.e., actual household size %°°).

Household’s SES was then evenly divided into quintiles
(Q1-Q5) based on annual per-capita household expendi-
ture. Q1 represents the lowest 20% expenditure bracket,
whereas Q5 is the top 20% expenditure bracket.

Dependent variable

Our study adopted the WHO’s approach to defining cata-
strophic health expenditure, taking equity concerns into
account [2, 10, 28, 38]. Household’s out-of-pocket pay-
ments on healthcare are catastrophic when they exceed a
specific threshold of their capacity to pay [2, 7-14, 17, 24,
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28, 31, 34-36, 38, 44]. Household’s health out-of-pocket
payment was defined as all self-paid expenses of outpa-
tient care, inpatient care, and pharmaceuticals [46]. The
missing data on out-of-pocket payments were imputed
according to the type of NCDs, the type of medical facili-
ties visited, and health insurance status [47]. Missing data
represented no more than 0.3% in 2011 and 0.5% in 2013
for out-of-pocket payments, which are considered as
negligible non-response rates.

A household’s capacity to pay refers to “effective income
remaining after basic subsistence needs have been met”
[2]. Total household expenditure is often seen as effec-
tive income in the literature, as it can more accurately
reflect a household’s purchasing power, compared to total
household income [2]. Capacity to pay in our research
was defined as household’s non-subsistence expenditure
when subsistence spending was less than food expendi-
ture; otherwise, non-food expenditure was used as a
proxy for capacity to pay [12, 14, 19, 22, 24, 25, 38]. Sub-
sistence expenditure was calculated as multiplying food-
based poverty line by equivalent household size [2, 7, 12,
14, 19, 22, 24, 25, 36, 38]. Given the poorer the house-
hold, the higher share of food expenditure to their total
consumption [2], poverty line in this study was defined as
the average food expenditure of households whose share
of food spending to total expenditure was within the 45%
and 55" percentiles of the entire study sample [2].

Despite no consensus regarding the specific threshold
for defining catastrophic health expenditure [10], thresh-
old level is commonly set at 40% in the literature [2, 7,
8, 12-15, 17, 20, 22, 24, 25, 34—36]. Variable thresholds
are more appropriate for the examination of financial
catastrophe [4, 31, 32], as the poorer should have greater
demands for financial protection than the richer. How-
ever, little research has estimated catastrophic health
expenditure at variable thresholds. In our study, thresh-
old levels were thus based on a fixed threshold (40%) for
all SES groups and a set of variable thresholds for differ-
ent SES groups. The method used for calculating variable
thresholds in our study was applied in previous research
in Nigeria [31]. The lowest quintile (Q1) was first selected
as “index” quintile, and 40% was selected as the threshold
level for Q1. The thresholds for other quintiles were esti-
mated by multiplying 40% by the ratio of mean equiva-
lent expenditure on food for different quintiles [31], as
follows:

Zi = 40% x (Exp;/Exp,,)

where Z; = the threshold used for the i quintile, Exp;
= food expenditure in the i quintile, and Exp, = food
expenditure in the index quintile.

Two alternative approaches were then indexing the
threshold (40%) to the middle quintile (Q3) and the
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highest quintile (Q5), separately. The threshold levels
for remaining quintiles were calculated using an analo-
gous procedure. The threshold level would be adjusted to
100% if it were greater than 100%.

Table 1 shows the threshold levels for catastrophic
health expenditure by annual per-capita household
expenditure quintile over years.

Catastrophic health expenditure in our research was
regarded as a dummy variable, where the value “1” and
“0” indicates households with and without catastrophic
health expenditure, respectively.

Covariates

Empirical evidence demonstrates that the incidence of
catastrophic health expenditure is related to three types
of factors - the characteristics of the household head, the
features of the household and/or attributes of the family
members, and healthcare utilization and policy-related
factors [21, 34].

Accordingly, a number of covariates were considered as
potential determinants for catastrophic health expendi-
ture in our study, including: (1) demographic charac-
teristics of the household head such as age, sex (male
or female), rurality of residence (urban areas, combina-
tion zone between urban and rural areas, or rural areas),
marital status (living alone (i.e., separated, divorced, wid-
owed, or unmarried), or married or partnered), ethnicity
(Han or other ethnic groups), educational level (illiterate,
primary school and below, secondary school, or college
school and above (including Two-/Three-Year College/
Associate degree, Four-Year College/Bachelor’s degree,
Master’s degree, and Doctoral degree)), and health insur-
ance status (no insurance, Urban Employee Basic Medi-
cal Insurance (UEBMI), Unified Basic Medical Insurance
(UBMI), or others); (2) disease status of the household
head (no morbidity, single morbidity (i.e., having one
NCD), or multimorbidity (i.e., having two or more coex-
isting NCDs)); (3) the features of the household such as
household size; (4) the type of healthcare utilization of
the household head (neither outpatient nor inpatient ser-
vice use, outpatient service use, inpatient service use, or
both outpatient and inpatient service use); and (5) survey
years (2011, 2013, 2015, or 2018).

Regarding health insurance, UEBMI and UBMI are
social basic health insurance schemes in China. UEBMI
is exclusively designed for urban employees, while UBMI
is designed for urban residents without formal employ-
ment and all rural residents, including New Rural Coop-
erative Medical Scheme, Urban Residents Basic Medical
Insurance, and Urban and Rural Resident Medical Insur-
ance. Other insurance schemes include government
medical insurance, medical aid, private medical insur-
ance: purchased by work unit, private medical insurance:
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purchased by individual, urban non-employed person’s
health insurance, long-term care insurance, and other
medical insurance [46].

Chronic conditions in our study included disabilities
(i.e., physical disabilities, vision problem, hearing prob-
lem, brain damage/intellectual disability, and speech
impediment) and other 14 NCDs diagnosed by a doctor
(i.e., hypertension, diabetes, cancer, dyslipidemia, heart
disease, stroke, lung disease, stomach and other digestive
diseases, liver disease, kidney disease, asthma, arthritis or
rheumatism, emotional problems, and memory-associ-
ated disease) [46]. Disabilities were also regarded as one
type of NCDs in our research, as they frequently occur
due to the presence of NCDs, can decrease individual’s
quality of life, and may last for their whole life course
[48]. The number of chronic conditions for each partici-
pant was individually calculated, the range of which was
from O to 14.

Statistical analysis

Descriptive analysis was conducted to describe the sam-
ple using frequencies (percentages) or means (standard
deviations). The sampling frame in the CHARLS includes
three levels - individuals, households, and communities.
However, the unit of analysis in this study was household,
where health out-of-pocket payment and catastrophic
health expenditure were estimated at the household
level. There were 6,953 households nested within 442
communities.

Households within the same community may have the
shared traits based on their residential areas, but there
are potentially many differences between communities,
including living arrangements and economic conditions
[49]; therefore, using simple logistic regression models
may violate the assumption of independent error and
contribute to methodological bias [49]. A multilevel
model can adjust for possible error dependencies within
households and communities and correct for bias in the
estimates of the coefficients due to clustering [49]. Hence,
multilevel mixed-effects logistic regression models were
employed to examine the determinants of catastrophic
health expenditure at various thresholds to accommodate
the nested effects of household- and community-level
determinants, adjusted for all covariates. In addition, to
identify whether the influence of per-capita household
expenditure on catastrophic health expenditure at vari-
ous thresholds changed over time, four separate models
were run, where per-capita household expenditure, sur-
vey years, and interactions between per-capita household
expenditure and survey years were included. In the logis-
tic regression analysis, results were presented by adjusted
odds ratios (OR) and 95% confidence intervals (CI).
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Any result with a two-sided p-value < 0.05 was con-
sidered as statistically significant. All statistical analyses
were performed using Stata/SE 16.0 (StataCorp LP, Col-
lege Station, Texas).

Results

Descriptive statistics

Table 2 indicates descriptive statistics for each of four
waves of the CHARLS. A total of 6,953 households were
included in our study. The mean age of the participants
rose from 59 years in 2011 to 66 years in 2018 (Table 2).
45.97% of the respondents were males, while 54.03%
were females (Table 2). The overwhelming majority of
the household heads were in rural areas (80.33%), liv-
ing with a spouse or partner (73.02% to 83.53%), hav-
ing UBMI (81.22% to 84.12%), or with Han ethnicity
(92.22%) (Table 2). Over the study period, the percentage
of respondents having multimorbidity increased from
41.65% in 2011 to 72.85% in 2018 (Table 2).

Out-of-pocket payments and incidence of catastrophic
health expenditure at various thresholds

Table 3 shows an actual amount of out-of-pocket
payments for each quintile of per-capita household
expenditure.

At a fixed threshold (40%), 10.90%, 9.46%, 13.23%, and
24.75% of households experienced catastrophic health
expenditure in 2011, 2013, 2015, and 2018, respectively
(Table 4). While when the threshold level for Q1, Q3, and
Q5 of per-capita household expenditure was set at 40%,
respectively, the overall incidence of catastrophic health
expenditure in 2011 was 6.70%, 11.30%, and 27.34%,
respectively (Table 4). Similarly, the overall incidence of
catastrophic health expenditure was 6.31%, 11.56%, and
36.90% in 2013; 8.95%, 15.16%, and 38.83% in 2015; and
20.67%, 24.42%, and 36.98% in 2018, separately (Table 4).

Overall, we observed a decreasing trend in the inci-
dence of catastrophic health expenditure from the poor-
est to the richest quintile at both fixed and variable
thresholds (Table 4). We also found that, across each per-
capita household expenditure quintile, the incidence of
catastrophic health expenditure generally reduced from
2011 to 2013 and then increased between 2013 and 2018,
regardless of the threshold levels set (Table 4).

Multilevel logistic regression models for catastrophic
health expenditure at various thresholds
Multilevel logistic regression analysis identified sev-
eral statistically significant determinants of catastrophic
health expenditure at both fixed and variable threshold
levels (Table 5).

The likelihood of suffering catastrophic health
expenditure in 2018 (fixed: OR = 2.121; Q1 = 40%:



Li et al. International Journal for Equity in Health (2023) 22:194 Page 7 of 16

Table 2 Characteristics of surveyed households in 2011, 2013, 2015, and 2018 (N = 6,953)

Characteristics 2011 2013 2015 2018

Number (Mean) % (SD)® Number (Mean) % (SD)® Number (Mean) % (SD)®> Number (Mean) % (SD)?

Demographics

Age (years) 59 9.20 61 9.20 63 9.20 66 9.20
Sex
Male 3,196 45.97 3,196 4597 3,196 4597 3,196 45.97
Female 3,757 54.03 3,757 54.03 3,757 54.03 3,757 54.03
Rurality of residence
Urban areas 932 1340 932 1340 932 1340 932 1340
Urban-rural areas 436 6.27 436 6.27 436 6.27 436 6.27
Rural areas 5,585 80.33 5,585 80.33 5,585 80.33 5,585 80.33
Marital status
Living alone® 1,145 1647 1,299 18.68 1,492 2146 1,876 26.98
Married or partnered 5,808 83.53 5,654 81.32 5,461 78.54 5077 73.02
Ethnicity
Han 6412 92.22 6,412 92.22 6,412 92.22 6412 92.22
Other ethnic groups 541 7.78 541 7.78 541 7.78 541 7.78
Education
llliterate 1,632 2347 1,632 2347 1,632 2347 1,632 2347
Primary school and below 2,959 4256 2,959 4256 2,959 42.56 2,959 42.56
Secondary school 2,249 3235 2,249 3235 2,249 32.35 2,249 3235
College school and above 113 1.63 113 1.63 113 1.63 113 1.63
Health insurance
No insurance 270 3.88 127 1.83 17 1.68 96 1.38
UEBMI 821 11.81 847 12.18 878 12.63 851 12.24
UM 5,647 81.22 5,772 83.01 5,849 84.12 5,683 81.73
Others® 215 3.09 207 298 109 1.57 323 465
Disease status
No morbidity 1,984 2853 1,817 2613 1,298 18.67 778 11.19
Single morbidity 2,073 29.81 1,976 2842 1,719 24.72 1,110 15.96
Multimorbidity 2,896 41.65 3,160 4545 3,936 56.61 5,065 72.85
Household size 3.80 1.80 540 1.85 330 0.50 243 0.66
Type of healthcare utilization
Neither outpatient nor inpa- 5,249 7549 5,255 75.58 4,874 70.10 4,870 70.04
tient service use
Outpatient service use 1,126 16.19 1,357 19.52 1,088 15.65 790 11.36
Inpatient service use 386 5.55 166 2.39 679 9.77 951 13.68
Both outpatient and inpatient 192 276 175 252 312 449 342 4.92
service use

@ SD Standard deviation

b Living alone means separated, divorced, widowed, or unmarried
€ UEBMI Urban Employee Basic Medical Insurance

4 UBMI Unified Basic Medical Insurance

¢ Others = Government medical insurance, Medical aid, Private medical insurance: purchased by work unit, Private medical insurance: purchased by individual, urban
non-employed person’s health insurance, Long-term care insurance, and Other medical insurance

3.203; Q3 = 40%: 2.229; Q5 = 40%: 1.323) was higher Q1 = 40%: 4.914; Q3 = 40%: 6.014; Q5 = 40%: 9.159),
than that in 2011 (Table 5). Similarly, compared to in Q3 (fixed: 6.129; Q1 = 40%: 10.834; Q3 = 40%:
households in the highest quintile of per-capita house-  24.088; Q5 = 40%: 37.946), in Q2 (fixed: 9.284; Ql
hold expenditure (Q5), those in Q4 (fixed: OR = 3.284; = 40%: 24.607; Q3 = 40%: 47.824; Q5 = 40%: 57.029),
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Table 3 Out-of-pocket payments for each quintile of per-capita
household expenditure over years

Quintiles® 2011 2013 2015 2018
Q1 601 1,205 1,444 2,128
Q2 1,338 1,883 2,420 2,676
Q3 1,538 2,721 4,411 3,088
Q4 2,116 4,764 6,543 3,671
Q5 3,450 2,572 3,968 4,231

2Quintile 1 is the poorest and Quintile 5 is the wealthiest

or in Q1 (fixed: 18.203; Q1 = 40%: 73.990; Q3 = 40%:
119.603; Q5 = 40%: 86.717) were more likely to suffer
catastrophic health expenditure (Table 5). Moreover,
compared to households in Q5, the odds of suffering
catastrophic health expenditure in those in lower quin-
tiles were generally inflated over time, regardless of the
thresholds set, suggesting that the effect of per-capita
household expenditure on the incidence of catastrophic
health expenditure significantly changed over time
(Supplementary Table 1).

Furthermore, compared to households headed by an
individual with no morbidity, those having single mor-
bidity were more likely to experience catastrophic health
expenditure at both fixed (OR = 1.432) and variable (Q1
= 40%: 1.380; Q3 = 40%: 1.598; Q5 = 40%: 1.415) thresh-
olds. Multimorbidity (fixed: OR = 2.191; Q1 = 40%:
2.150; Q3 = 40%: 2.446; Q5 = 40%: 2.382) was also related
to greater risks for catastrophic health expenditure, irre-
spective of the thresholds set (Table 5). Likewise, having
health service use (including outpatient, inpatient, and
both outpatient and inpatient) increased the likelihood
of catastrophic health expenditure, no matter how the
threshold levels were set (Table 5).

Higher risks for catastrophic health expenditure were
also found for increased age and being married or part-
nered, regardless of the thresholds set (Table 5). In con-
trast, household size was negatively associated with the
odds of catastrophic health expenditure at both fixed (OR
= 0.840) and variable (Q1 = 40%: 0.848; Q3 = 40%: 0.871;
Q5 = 40%: 0.907) thresholds (Table 5).

Discussion

Using four waves of the CHARLS data, this study
revealed that the incidence of catastrophic health
expenditure varied, depending on the thresholds set. At
a fixed threshold (40%), 10.90%, 9.46%, 13.23%, or 24.75%
of households suffered catastrophic health expenditure
in 2011, 2013, 2015, and 2018, respectively, which were
generally much lower than those at variable thresholds.
This study also found that the likelihood of incurring
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catastrophic health expenditure generally decreased from
2011 to 2013, and then there was a rising trend between
2013 and 2018. Additionally, lower per-capita household
expenditure quintiles, diagnosed with NCDs, and having
healthcare utilization increased the odds of catastrophic
health expenditure, irrespective of the thresholds set. To
the best of our knowledge, our findings suggest a national
picture on the incidence of catastrophic health expendi-
ture at various thresholds in China and changes in its
incidence over years and provide empirical evidence on
the effect of financial capacity on catastrophic health
expenditure.

Incidence of catastrophic health expenditure

The incidence of catastrophic health expenditure often
differs substantially in the literature [2, 4, 6-8, 11-36,
50], due to its various measurements [6, 9, 10, 28, 37].
As budget share method (health out-of-pocket pay-
ment exceeding 10% or 25% threshold of total household
income/expenditure) is often criticized for underestimat-
ing the economic burden of health expenditure on the
poor [4, 6, 10, 28, 30], the WHOQ’s approach (i.e., capac-
ity to pay method) is often recommended to assess finan-
cial catastrophe [2, 10, 28, 38]. Despite as a better proxy
for a household’s ability to pay [2, 10, 28, 38], the WHO’s
approach is unable to reflect how far out-of-pocket pay-
ments on health consume a household’s resources that
are required for non-medical necessities such as food
[37]. Consequently, both budget share method and capac-
ity to pay method have limitations in catastrophe meas-
urement. Another concern is no consensus regarding the
specific catastrophic threshold for financial catastrophe
[10], thereby making cross-country comparisons difficult
[9, 30]. Uniform thresholds have frequently been used,
but fail to capture the experience of households with
low SES [2, 4, 31, 32]. To overcome this limitation, vari-
able thresholds were used in our research, taking vertical
equity concerns into consideration. This study suggesteds
that, when the threshold for Q1, Q3, and Q5 of per-cap-
ita household expenditure was set at 40%, separately, the
overall incidence of catastrophic health expenditure was
6.70%, 11.30%, and 27.34% in 2011; 6.31%, 11.56%, and
36.90% in 2013; 8.95%, 15.16%, and 38.83% in 2015; and
20.67%, 24.42%, and 36.98% in 2018, respectively. Like-
wise, previous studies using variable thresholds indicate
that the incidence of catastrophic health expenditure was
32.00% (Q1 = 5%) or 36.50% (Q5 = 40%) in Nigeria [31],
whereas 13.00% of households incurred catastrophic
health expenditure in South Africa [4].

To examine the exact financial burden of health spend-
ing, comparisons have often been conducted in prior
studies, mainly from two perspectives - using different
methods for catastrophic health expenditure [3, 4, 6, 23,



Page 9 of 16

(2023) 22:194

Li et al. International Journal for Equity in Health

SO Ul3ey) 03 3|3UINb uleldd Ul dinYpuadxa pooy abeiaAe 4o onel ayy Aq %0 BulA|dinnw Aq parewiiss a1am s3]1RUIND J3Y310 404 SP|OYS3IYY BU3 PUR ‘SD 40} [9A3] PIOYSRIY] Y3 SB PR13|IS SBM 901 3Ry} SURSW %0Y = SO
€0 U1 1ey1 01 3)UINb UILLIAD Ul BINYPUSAXD POO) dBEIAAR JO O11el 3Y) AQ %01 Bul|dinw Ag pa1ewIIsd a19M S3IUIND JBY10 J0) SPIOYSBIY] BY1 puUR ‘€D 10§ [9A3] P|OYSIY1 dY) SB PAIIJIIS SBM %01 1eY) SURSW %0t = €0 5
LO ul 3ey3 03 3j3uInb uread ur ainypuadxa pooy abesane jo onel Y3 Aq 90t BulAjdinnw Aq parewnss a1am s3|uINb 13Y30 10} SPIOYSIY3 Y3 PUB ‘LD 10} [9A] P|OYSIY} Y SB PRII33S SeM 901 Y} SURSW %0t = LD 4

1S91Y3[eaM B3 SI G dJ1IUIND pue 3s2100d dY3 S| | |IUIND ,

86'9¢€ (4444 £9°0¢C SLYT €8'8¢ aL'sL S6'8 €TEL 06'9€ 9¢°LL LE9 9’6 veLT 0€LL 0£9 06°0L |eloL
96, 1§¢ 1§¢ 96, 850 710 710 850 60 000 000 6C0 681 80'L 801 681 SO
SE/C 8LEL VA4 oLal yeo6l LEC LEC 612 5561 /8] /8L 09 JA A [d0 S6'C 668 Y0
LY6E SO'Le L1091l SO'Le LSS 9661 €€9 96'S1L 6¢'6Y ol I8¢ ol §8'¢Ce oLl oL's 9t'LL €0
145414 Lrie 8¢'8¢ 89°L€ L1°6S §9'¢e 611 €€8l 6/'GS 96'Gl 134 orqt 06'6€ JAZA! €L6 [d0a4! 0
80'19 60§ S6'9% S6'9F 9865 891¢ 0lvc 74 0565 L56C 9481 998l 85y 09°¢€¢ S¢Sl SCSlL 1O

%07 %07 q%0F %07 S%0F  q%O0F %07 %07 q%0F 2%0F %07 q%0%

pIoysaiy pIoysaiys ploysaiy ploysaiys
Sploysaiy} 3|qenep paxi4 Sploysaiy} d|qenep paxi4 Sploysaiy} 3|qenep paxi4 Sploysaiy} 3|qenep paxi4

8L0C S10¢C €10¢ LL0C £S9IUIND

$1e3K J2A0 Spjoysaly snoleA e 3jauinb ainypuadxa pjoyssnoy eyded-1ad [enuue Ag ainypuadxa yijeay d1ydoiseled Jo (9) 2ouspidu| ¢ ajqel



Page 10 of 16

194

(2023) 22

Li et al. International Journal for Equity in Health

1000°0> (£L0°L-£00°L) TLO'L 1000°0> (Lzo'L-0L0°L) 9L0°L L000°0> (LZ0'L-800°L) SLO°L 1000°0> (zzo'L-LLO'L) £LO°L (s1eak) aby

95N a2IAJ9S JUedUl pue
1000°0> (850°S-67S°€) STT'V 1000°0> (rLL'9-809'Y) T9S'S L000°0> (0L0°£-0LLY) OVL'S 1000°0> (855°9-929't) 80S'S uanedino yiog
1000°0> (Y9T°T-99£°L) 666°L 1000°0> (668'T-161°2) 0ZS'T L000°0> (926'2-9SL°T) LLS'T 1000°0> (6£8'2-80T°7) LTS'T 95N 3dIAI3s Juanedul
1000°0> (€16°T-12¥'27) 959°C 1000°0> (E91'€-L6L°T) TLL'E L000°0> (SEV'€-569'C) TVO'E 1000°0> (S81°€-0€8°7) LYL'E 25N 32IAI3Ss JuanedinQ
95N 921A9S JUedul Jou Jualedino JayisN

uonezj|in aiedyyjesy jo adAL
1000°0> (V€9°T-€S1°T) T8E'T L000°0> (¥6L°T-2¥L'T) 9VP'T L000°0> (£0S'T-v¥8'L) 0S1°T 1000°0> (€0S°Z-8L6°L) L6L°T Aupiqiownniy
1000°0> (rLS'L-2LTL) SLY'L 1000°0> (918'L-€8€°L) 865°L L000°0> (9€9°L-€91°L) 08€"L 1000°0> (£S9°L-8€T'L) TEV'L Aupigiow ajbuls
Aupigiow oN

snjeys aseasiqg
9€0°0 (9£8°L-2T0°L) S8E°L €CE0 (6L£°1-LT80) €LTL 1990 (¥89'1-91£°0) 860'L 1050 (#99'1-08£°0) 6€1°L ¢$PY0
1000°0> (888°1-00Z°L) SOS'L 100 (606°1L-280°L) LEV'L 81C0 (6£9'1-8880) LCT'L 9800 (82£1-#96'0) L6T'L sINEN
S00°0 (8€0°Z-€€1°L) 0ZS'L 8800 (666'L-756'0) L8E'L o (06£71-94£0)8L1°L 210 (€26'1-CT6'0) CEE'L JNgan
9dUueINsul ON

@dueinsul yjjesy

9AOGe pUR
0el0 (L16'1-026'0) 92€'L 7560 (£691-2090) SLO'L 8080 (L1£'1-205°0) L2610 0¢80 (S05°1-£650) 8¥6'0 |ooys 9630
6600 (65C°1-08670) LLL'L 9010 (€0€°1-6£6'0) LTL'L 8900 (S9€°1-686'0) 79L'L L€0°0 (LSE'L-SLO'L) €E£1°L |ooys Aiepuodag

MO[aq pue
9700 (LvT'L-vLo'L) sTL'L €500 (#9C°1-866'0) €CL'L L¥0°0 (00€°L-200°L) L¥rL°L 910’0 (y0€°1-820°L) 8SL°L |ooyps Asewitg
a1e11||

uonednp3

(z8LvolL

1000°0> -6L1°TL) L1LL98 1000°0> (86£°191-L11'88) €09°6LL L000°0> (80%°00L-€£25¥S) 066°€L 1000°0> (006°LZ-LEL'SL) €0T'8L 1O
L000°0>  (£TL'89-6€L'LY) 620°LS L000°0> (8SEV9-LES'SE) VT8 LY L000°0> (9€T°€€-61T°81L) LO9VT 1000°0> (STLLL-8VL'L) ¥8T6 0
L000'0> (0LL'SY-8£8'LE) 9V6'LE 1000°0> (zov'zE-£06°L1L) 880°FT L000°0> (¥89'v1-€66'£) ¥E8'OL 1000°0> (PreL-SLL'S) 6TL°9 €0
1000°0> (988'01L-90£°£) 651°6 1000°0> (L6L'8-9L¥'Y) ¥10°9 L000°0> (2€£'9-985°€) V16V 1000°0> (rS6°€-82L°C) ¥8T'E vO
SO

5S9]1uInb aunmyipuadxa pjoyasnoy eyided-1ad
1000°0> (r9r'L-961°L) €TE’L 1000°0> (€£25°2-696°L) 6TT'T L000°0> (S69'€-9££°C) €0T'E 1000°0> (L6€°T-188°L) LZL'T 810¢
1000°0> (0€8°L-¥TS'L) 0£9°L 8700 (€8TL-¥LO'L) L¥L'L 0¢co (09T’ 1-8v6'0) €60°L 90 (¢60°1-7980) 1£60 Sloz
1000°0> (YSTT-¥¥8'L) 6£0°C 6600 (08T 1-6£60) 61 1L /50 (LET'1-688°0) 610'L 00 (8L1°1-1580) S£6'0 €10¢
Loc

sieak faning

snjeA-d (1D %S6) 4O anjeA-d (1D %S6) 4O anjeA-d (1D %S6) 4O onjeA-d (1D %S6) 4O

p%0Y = SO

>%07 = €0

%0Y = LD

sploysaiy) 3|qeriep

(%0%) PloYsa1y3 paxid

sosuaeIRYD)

oSPIOYSaIY3 SNOLIRA 1B 2IN}IpUdxa U3jeay d1ydoiiseied Jo a2Uapidul dU3 Yim PaleIdosse sioldeq § ajqel



Page 11 of 16

194

(2023) 22

Li et al. International Journal for Equity in Health

. . .
paliJewun 10 ‘paMOpIM ‘P3dIOAIP ‘pajeiedas sueaw auoje BulAlT,

8dURINSUI [B2IPAW JBYIQ PUE ‘@dURINSUI 31RD
wi2)-6u0T ‘@dueINSUL YieaY su0sIad pafojdwia-uou uedin ‘lenpiaipul g paseydind :3ueinsul [edpau 33eAlld ‘HUN Som Aq paseydind :3dueinsul [ed1pau 31eAlld ‘Ple [EIIP3A ‘S2URINSUL [eJ1PaL JUSWUIA0D = SI3UI0

ddueinsu| [e3IPIN diseg P3YIUN JNVEN 6
9dueINsu| [e2IP3 diseg 9Kojdwiz uedun JNgIN

1S31Y3[eaM 31 SI G d[IIUINY pue 3sa100d dY3 SI | dIIUINY ,

SO U1y} 03 3jRUINb URLIRD Ul 3INYPUSdX Pooy 3beIane Jo onel 3yl Aq 9%0p Bulk|dinw Aq pe1ewss 219m S3]RUIND 43430 104 SPIOYSIYY 3U3 PUE ‘SD 40§ [A3] PIOYS3IY 3U) SB P1D3[3S SeM %0 18U} SUBSW %0t = SO

€0 U1 3eY1 01 3|UIND UIRLISD Ul IN)PUSAXD POO) 36RIBAR JO O13el 9Y3 AQ %0 Bulk|diynw Aq pa1ewiIss 219m S31IUIND JSY30 J0) SPIOYSBIY3 BY3 PUR ‘€D 104 [9AS] PIOYSIIYL B} SB P3ID3IDS SBM %01 18U} SUBSW %0t = €0 5

LO ul 3ey3 03 3jpuInb uread ur ainypuadxa pooy abesane Jo onel Y3 Aq 90t buikjdiynw Aq parewnss a1am s3|uInb 1Y10 10} SPIOYSIY3 Y3 PUe ‘LD 10} [9A] P|OYSIY} Y] SB PR1I3[3S SeM 9601 1By} SURSW %0 = LD 4

papj|oq ase ainypuadxa yijeay diydoiseled o3 pale|as Apuedyiubis anjea-d pue ‘(|D) s|eAI3ul 9DUSPYUOD 9456 (YO) SONRI SPPO »

(219) uouamd

(G40 744 1599¢81L [yads 4} Sy'solel uonewloju] ueisakeg

(J1v) uou

96'661/C 86'GE181 90¢cecrl C67E68L  -93MD uohjewloju] ey
0€00 90 6¢00 610 8¢00 LELO 8¢00 1810 Aunwuiod
500 5790 9900 06¥0 1800 6570 9900 0rS0 PloyssnoH

uoneinsp uoneIrsp uoneinsp uoneinsp

piepuels duelep plepueis duelep piepuels duelep piepuels dueLRA syusauodwod adueuep

1000°0> (2€6°0-€88°0) L06°0 1000°0> (€£06°0-0%/8°0) LL8'0 L000°0> (£88°0-118°0) 8¢8°0 1000°0> (2£8°0-608°0) 01780 9zis pjoyasnoH
850 (12€1-876°0) LOL'L Lzro (TL¥'1-196'0) SOL°L LE1°0 (S€¥'1-756'0) 891°L 9200 (L6¥°L-S20'L) LET'L sdnoib dluyiz Y10
uey

fApuy
1000°0> (0S€°€-v€L'T) 920'E 1000°0> (SYL°€-04¥'T) £8L'T L000°0> (198°2-261°27) ¥0S°T 1000°0> (690°€-S0V'T) L1LL'T pasauied 10 paLliepy
Quole bulA

snjels |ejey
990 (6C1°1-£920) L€E60 0680 (8¥C'1-54£0) €860 60 (0€€1-52£0)SLO'L G980 (c€T'1-08£°0) 08610 seale [einy
810 (8C1°1-8¥£°0) 61610 86C°0 (9/7°1-888°0) ¥ 1°L £5C0 (#£571-9880) 18L'L 790 (6¥€'1-1€8°0) 650°L seale [einJ-uegin
seale ueqin

9ouapIsal Jo Ailjeiny
0’0 (L81°1-€00°L) 680°L £T0°0 (LTTL-€L0°L) SLL'L [441)1] (ZoT'L-8L0°L) €€L°L 7500 (807'1-8660) 860" L oleule
EEN

X3S

anjeA-d (1D %S6) 4O anjeA-d (1D %S6) 4O anjeA-d (1D %S6) 4O anjeA-d (1D %S6) 4O
p%0¥ = SO >%0F = €0 q%0% = LD

spjoysaiy} a|qeLiep

(%0v) PIoysaiys paxi4

sonsuvRIRY)

(panunuod) g aqel



Li et al. International Journal for Equity in Health (2023) 22:194

28, 30, 32, 33] or using the same method but at various
thresholds [4, 6, 19, 24, 30-32]. According to different
approaches to defining catastrophic health expenditure,
most research shows that its incidence differed [3, 4, 23,
28, 30, 32, 33]. A prior study in China reported that the
incidence of catastrophic health expenditure increased
from 20.86% in 2011 to 31.00% in 2015 at the 40% thresh-
old of non-food expenditure, while it rose from 29.92%
in 2011 to 39.42% in 2015 at the 10% threshold of total
consumption expenditure [33]. Similarly, depending
on its definition, the incidence of catastrophic health
expenditure ranged from 0.4% to 2.1% in Liberia [30].
Furthermore, catastrophic health expenditure was also
compared using the same approach but at various thresh-
olds [4, 6, 19, 24, 30-32]. Evidence from rural China
suggests that catastrophic health expenditure reduced
from 13.62% in 2009 to 7.74% in 2010 at the 40% thresh-
old of a household’s capacity to pay, while it decreased
from 16.85% to 11.75% (30% threshold) or from 10.60%
to 5.51% (50% threshold) [19]. Likewise, according to
budget share method, a cross-country analysis involving
14 European countries found that catastrophic health
expenditure ranged from over 2% in Czechia to around
33% in Georgia at the threshold of 10%, while it varied
from 0% in Czechia to 9% in Georgia at the threshold of
25% [6]. Nevertheless, few studies have compared cata-
strophic health expenditure at fixed thresholds with that
at variable thresholds [4, 31, 32]. This study adopted
non-subsistence/non-food expenditure as a proxy for a
household’s capacity to pay and found great differences
in catastrophic health expenditure at various thresholds,
which consolidates prior findings [4, 6, 19, 30-32]. This
research also revealed that the incidence of catastrophic
health expenditure is generally higher at variable thresh-
olds than that at a fixed threshold, which is consistent
with empirical evidence that using variable thresholds
contributes to higher overall and disaggregated levels of
catastrophe [31].

Although this study adopted both fixed and variable
thresholds to measure its incidence, catastrophic health
expenditure is subject to its inability to fully capture how
health needs affect household resources [10, 30, 37]. Cat-
astrophic health expenditure only measures the financial
consequences of paying for health services [10], which
generally ignores households who are unable to access or
afford health care but suffer financial distress [10, 11, 21,
30, 31, 40, 41]. Due to the underestimation of households
without financial protection in health [10, 28, 30], some
misleading findings occur [30]. For example, the WHO
reported that households from low-income countries
were more financially protected than those from mid-
dle- and high-income countries [3]. Moreover, the stand-
ard definition of catastrophic health expenditure often
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neglects the role of alternative coping strategies (e.g.,
savings, borrowings, or mortgaging or selling assets) in
health financing [4, 21, 27, 28, 40] and the life-time con-
sequences of health shocks [28, 37]. Hence, to design
more targeted health policies, further developing how
to accurately measure financial risk protection is needed
[11, 30, 37, 41], particularly in countries with high eco-
nomic inequalities [28]. There is evidence that estimating
healthcare forgone can somewhat complement the limi-
tation in the standard catastrophic health expenditure
measurements and should thus be included in the future
analysis of financial risk protection [30].

Distribution of catastrophic health expenditure
It is generally accepted that catastrophic health expendi-
ture disproportionately affects the lower-SES [4, 8, 12—
25], where SES was measured by wealth [4], educational
level [12, 35], health insurance [12-18, 23, 35, 45], income
[8, 19-21, 25, 35], poverty [22], consumption expendi-
ture [23, 33, 45], or employment [12, 18, 24]. Consistent
with these results, this study found that lower per-capita
household expenditure quintiles were related to higher
risks for catastrophic health expenditure, no matter how
the threshold levels were set. This is possibly because
fee-for-service is the major provider payment method in
China [8, 12, 35, 51], mainly including deductibles (i.e.,
out-of-pocket payments below deductible thresholds),
co-payments (i.e., a certain percentage applied to the fees
above deductibles but below the reimbursement ceiling),
and patient payments beyond the reimbursement ceil-
ing (i.e., out-of-pocket payments over the upper limit of
co-payments) [51]. Given reducing government subsidies
[35], health providers in China have strong incentives to
maximize their revenue through increasing health service
volume [12, 35]. Therefore, over-treatment and over-pre-
scription are not uncommon in China [52]. To minimize
unnecessary health service use, higher deductibles and
co-insurance payments have been subsequently intro-
duced [53]; thus, the low-SES are often unable to afford
needed health services [54]. To meet their health needs,
households with low SES may have to decrease other
subsistence spending [9], the abandonment of which will,
in turn, lead to higher economic risks [9], higher likeli-
hood of poverty [9], and lower quality of life [9, 21, 27].
In addition to risk-sharing across SES, the fairness in
health financial contribution also includes risk-pooling
between the healthy and the sick [38]. This research
suggested that single morbidity and multimorbidity
increased the odds of catastrophic health expenditure,
regardless of the threshold levels set, which is consist-
ent with previous findings [12, 21, 23, 24, 40, 44, 52]. The
possible explanation could be that benefits packages and
reimbursement ratios vary significantly across health



Li et al. International Journal for Equity in Health (2023) 22:194

insurance schemes in China, especially for patients
with NCDs [8, 55]. Given fee-for-service and single dis-
ease-based payment system [39], reforming cost- and
risk-sharing arrangements is warranted in China [12].
Introducing a comprehensive payment system may play
a role, where coexisting NCDs can be treated and reim-
bursed efficiently [39]. In addition, it is necessary to fur-
ther explore which combinations of NCDs are the major
contributor to catastrophic health expenditure, as differ-
ent combinations of chronic conditions often require dif-
ferent preventive care and medical treatment [39].

This research also showed that advanced age and hav-
ing health service use were associated with greater risks
for catastrophic health expenditure at various thresh-
olds. Similarly, prior research reported that older age [12]
and healthcare utilization (e.g., outpatient [15, 33], inpa-
tient [33, 34], or both outpatient and inpatient [25] care)
were positively related to the incidence of catastrophic
health expenditure. Our findings that health service use
increased the odds of catastrophic health expenditure
indicate that the financial support provided by health
insurance schemes may be offset by increased healthcare
utilization and service charges [8, 12], and consequently
has a limited effect on financial risk protection [8, 12].
More worryingly, the increasing flow of government
subsidies to health insurance companies would further
increase health service volumes and charges through
provider-induced demand, if no effective cost-control
measures were implemented [12].

Catastrophic health expenditure issue in China and future
efforts

This research suggested that the incidence of cata-
strophic health expenditure in China is generally higher
than that reported in other LMICs [4, 11, 25, 28-32, 41,
50], irrespective of how catastrophic health expenditure
is defined. The potential explanations could be fee-for-
service payment mechanism [8, 12, 35, 51]. High depend-
ence on out-of-pocket payments is a critical concern
[51], particularly for NCDs due to its chronic nature [40].
Moving from fee-for-service payment method to pre-
paid coverage may play a significant role in strengthening
financial protection [54]. Evidence from a multi-coun-
try analysis shows that catastrophic health expenditure
was negatively associated with the share of total health
expenditure channeled through social security funds or
other government financial protection arrangements
[11]. Hence, further raising the percentage of total health
spending that is prepaid, especially through taxes and
mandatory contributions, is necessary [11]. Another
potential reason could be inadequate financial protec-
tion from benefit packages of health insurance schemes
[8, 17, 51]. Great strides in the fraction of the Chinese
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population covered by health insurance may, to some
extent, mitigate the financial distress due to illness [3, 7,
8, 12, 56]. However, increased insurance coverage failed
to effectively decrease the incidence of catastrophic
health expenditure [11, 17], largely due to significant dif-
ferences in basic health insurance schemes, in terms of
target population, financing mechanism, compensation
level, and reimbursement mechanism [34, 35, 51]. Even
for the same health insurance plan, benefit packages also
differ by city and province [34, 51], owing to various fiscal
capacity of local governments [51]. Therefore, the current
mix of social health insurance schemes in China may hin-
der equal access to healthcare and have a limited influ-
ence on financial protection [12, 35].

This research also found a declining trend in the inci-
dence of catastrophic health expenditure from 2011 to
2013 at a fixed threshold and at most variable thresholds,
which is consistent with prior findings in China [8, 13, 14,
19, 34]. For example, among Chinese adults aged over 16
years, the incidence of catastrophic health expenditure
was reported to drop from 19.37% in 2010 to 15.11% in
2016 [8] or from 14.70% in 2010 to 8.70% in 2018 [34].
Since the World Health Assembly in 2005, China has
committed to improving financial risk protection in
health [4], aiming to ensure that all residents can enjoy
affordable universal basic healthcare [8, 33, 54]. However,
due to the rising expansion of health insurance schemes,
people’s demands for medical services have dramatically
grown, particularly among the elderly, which leads to
higher risk for catastrophic health expenditure [33]. The
mean age of our study population was as high as 66 years
in 2018; thus, it seems not surprising to observe a grow-
ing trend in catastrophic health expenditure from 2013 to
2018, which consolidates prior findings in China [17, 33].
Furthermore, despite high insurance coverage in China,
patient cost-sharing remains extremely high for both out-
patient and inpatient care services, and medication fees
often account for around half of total health spending
[50]. Given patient cost-sharing as an important indicator
of financial protection against illness and equity in health
financing [54], decreasing patient cost-sharing may play
a major role in attenuating the massive economic burden
on households in China [51].

Given the increasingly undue financial burden facing
households in China [11, 28, 30, 31, 41, 50], it is impera-
tive to expand funding pools [7, 10], redesign provider
payment method [12, 39], and redevelop social health
insurance schemes [8, 12, 57]. The financial burden is
particularly born by the socioeconomically disadvan-
taged in China; hence, particular attention should be
given to the low-SES. Further expanding social health
insurance schemes (e.g., critical illness insurance) and
medical financial assistance program is needed [8, 12,
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56]. It is also worth noting that the benefits of increased
health insurance coverage appear to be offset by the ris-
ing medical costs and health demands [58]. Since the
1980s, there has been a sharp increase in health costs in
China, due to constant changes in health financing poli-
cies (e.g., fee-for-service payment mechanism) [54]. It is
thus necessary to roll out more coordinated supply-side
reforms targeting cost containment [8, 12, 59], as con-
straint-oriented health policies, especially in the domain
of health service delivery, may effectively mitigate the
undue financial burden [59].

Limitations, strengths and policy implications

This study is subject to some disadvantages; therefore,
results should be interpreted with caution. First, the
recall period for outpatient and pharmaceutical services
was monthly, while the recall period for inpatient ser-
vices was yearly [46]. Moreover, health expenditure was
self-reported and thus subject to recall bias [51]. Health
costs were only calculated for those generated from
formal health sectors, whereas those from informal
care sectors were unknown [46]. Second, despite cata-
strophic health expenditure defined at various thresh-
olds in our research, the exact economic burden on
Chinese households is not fully measured. This is poten-
tially because the measurements of catastrophic health
expenditure fail to consider the socioeconomically dis-
advantaged who forgo needed healthcare when health
services are inaccessible or unaffordable [10, 11, 21, 30,
31, 40, 41]. Comprehensively evaluating financial risk
protection due to illness is thus warranted [11, 30, 37,
41]. Third, owing to the data availability, only household
heads aged over 45 years were included in this study,
potentially resulting in biased estimations of influenc-
ing determinants of catastrophic health expenditure
[35]. Lastly, the characteristics of the household head
were considered as the covariates in this study, which
may lead to an underestimation of the results (adjusted
estimates of the effect of SES on catastrophic health
expenditure). However, the characteristics of the house-
hold head tend to better represent the overall household
characteristics [8, 12, 19, 34].

Despite these limitations, our findings showed that the
incidence of catastrophic health expenditure in China
varied at various thresholds and was much higher at vari-
able thresholds. Our findings also indicated a decreasing
trend in the incidence of catastrophic health expenditure
from 2011 to 2013 and then a rising trend afterwards.
Additionally, our findings provided new evidence on
inequalities in catastrophic health expenditure by house-
hold’s financial capacity. These findings may inform the
development of more targeted policies and interven-
tions to address the growing economic burden of health
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spending, particularly for the socioeconomically dis-
advantaged and those with NCDs, and ultimately to
advance the achievement of the SDGs by 2030. Results
from our study may also shed light on health system
design and future health reform in China and can be
applicable to other LMICs.

Conclusions

Using the nationally representative CHARLS data in
2011-2018, this study found that depending on the
threshold levels set, the incidence of catastrophic
health expenditure differed, and such incidence was
generally higher at variable thresholds than that at a
fixed threshold. There was generally a reducing trend in
catastrophic health expenditure from 2011 to 2013 and
then a rising trend afterwards. Lower per-capita house-
hold expenditure quintiles, diagnosed with NCDs, and
having health service use increased the risks for cata-
strophic health expenditure, regardless of the thresh-
olds set. The financial protection against catastrophic
health expenditure remains a challenge in China, par-
ticularly for the socioeconomically disadvantaged and
those with NCDs. Hence, UHC financial protection
should be further strengthened in China to effectively
prevent households from economic losses in case of
illness.
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