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Abstract
Background  Catastrophic health expenditure (CHE) is a key indicator for studying the economic burden of 
diseases. Previous study mainly focused on exploring the relationship between severe diseases such as cancer and 
multimorbidity with CHE. However, there is a lack of research exploring the differential effects of single and multiple 
chronic diseases on CHE. This study aims to analyse the longitudinal association between different chronic disease 
conditions and CHE among elderly households in China, and investigate whether this association is influenced by 
other demographic and socioeconomic variables.

Methods  A total of 6,483 older adults obtained from four waves (2013, 2015, 2018, 2020) of the China Health and 
Retirement Longitudinal Study (CHARLS) were analysed (elderly household without CHE at baseline were included). 
CHE was defined as out-of-pocket health expenditures exceeding 40% of household non-food expenditures. Mixed-
effects logistic regression models were employed to explore the longitudinal relationship between different chronic 
diseases conditions and CHE, and stratification analyses were conducted to explore the potential moderation effect.

Result  The analysis indicates that both single chronic diseases(P < 0.001) and multimorbidity(P < 0.001) significantly 
increase the risk of CHE in elderly households. A stratified analysis based on population and socio-economic variables 
showed similar results. Besides, when the threshold for CHE was set at 40% of household non-food expenditures, the 
risk increase for CHE was similar for both elderly individuals with single and multiple chronic diseases. However, when 
the threshold was lowered to 10%, 25% of total household expenditures or 25% of household non-food expenditures, 
elderly individuals with multiple chronic diseases had a higher risk of CHE compared to those with a single chronic 
disease or without chronic disease. The influencing factors of CHE included age, education level, marital status, hukou, 
and place of residence. In particular, basic medical insurance did not significantly reduce the risk of CHE.

Conclusion  Both single and multiple chronic diseases significantly increase the risk of catastrophic health 
expenditure among elderly households in China, and the existing basic medical insurance coverage has not 
effectively alleviated this burden. The findings highlight the urgent need for improving social health insurance 
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Background
Each year, 44  million households worldwide encounter 
catastrophic health expenditures (CHE), especially in low 
and middle-income countries with inadequate healthcare 
systems [1]. CHE occurs when a family’s healthcare costs 
surpass a significant portion of their income, which will 
severely affect their well-being, increase the risk of pov-
erty, and thereby widen the gap between the wealthy and 
vulnerable groups [2]. In China, the prevalence of such 
financially ruinous health costs is on the rise among 
households.

In recent years, chronic diseases have become a sig-
nificant public health problem impacting China’s eco-
nomic and social development. Meanwhile, chronic 
conditions are major contributors to the health bur-
den, health outcome inequalities, and economic strain. 
The proportion of deaths caused by chronic diseases in 
China increased from 80.0% in 2002 to 86.6% in 2012 and 
88.5% in 2018 [3]. If no effective measures are taken to 
curb this, then rapid ageing may increase the economic 
burden of chronic diseases by 40% by 2030 [4]. Further-
more, the burden of chronic diseases is not only heavy 
for countries, but also for individuals and households. 
For example, evidence from Iran showed that households 
with members suffering from chronic illnesses are more 
likely to experience economic hardships and are at a 
heightened risk of falling into poverty compared to other 
families [5]. In Greece, the incidence of CHE among 
households with chronically ill members is significantly 
higher than in others [6]. Further, several studies in China 
have observed that households with chronic conditions 
bear greater financial risks than others, especially in sub-
poverty level families [7].

Despite extensive studies focus on CHE among older 
adults with chronic disease patients and the association 
between multimorbidity and CHE, there are still some 
research gap that need to be further explored. Exist-
ing studies have predominantly focused on the financial 
burden of specific severe diseases, such as cancer [8–11]. 
Other studies also emphasized the impact of multimor-
bidity on CHE [12–14]. To date, few studies have ana-
lyzed the association between chronic disease conditions 
and CHE, and there is also a lack of exploration on the 
differences of the impact of single and multiple chronic 
diseases on CHE in order to figure out subgroup ineq-
uities. In addition, most existing studies are cross-sec-
tional, and it is necessary to supplement prospective 
cohort study designs to enhance the explanatory power 
of research conclusions.

Therefore, this study aims to use a nationally represen-
tative dataset from 2013 to 2020 to explore the associa-
tion between chronic disease and CHE among elderly in 
China, and analyse the differences of the risks of poverty 
due to single chronic diseases and multimorbidity. This 
study helps to supplement and improve existing research, 
and also provides reference for the government to carry 
out more precise intervention measures based on the dif-
ferent condition of chronic diseases to prevent the occur-
rence of CHE.

Methods
Data sources
This study utilizes longitudinal data from the China 
Health and Retirement Longitudinal Study (CHARLS), 
a nationally representative household survey. The sur-
vey covered 150 counties in 28 provinces across China, 
aiming to collect a high-quality nationally representative 
sample of Chinese residents aged 45 and older. A detailed 
description of the objectives and methods of CHARLS 
has been reported elsewhere [15].

For the purpose of this analysis, the study included data 
from four survey waves—2013, 2015, 2018, and 2020. The 
initial 2013 survey serves as the baseline for this study, 
with data from 2015, 2018, and 2020 used to construct 
a balanced panel dataset. In the initial 2013 cohort, the 
study applied specific inclusion and exclusion criteria to 
refine the sample for longitudinal tracking. Households 
were excluded if they did not include any members aged 
60 years or older or lacked key data points. To further 
focus on the financial impact of health issues, the study 
included elderly households that did not report cata-
strophic health expenditures in 2013. These households 
were then tracked in the 2015, 2018, and 2020 waves, 
creating a panel dataset for the cohort and resulting in a 
final sample of 6,483 participants. Figure 1 illustrates the 
sample selection process across different survey waves, 
detailing both the attrition and inclusion at each stage 
(Fig. 1).

Dependent variable
Catastrophic Health Expenditure (CHE) is a critical met-
ric used to evaluate the financial impact of out-of-pocket 
health care expenditures on household finances. CHE 
occurs when these expenditures exceed a predefined 
threshold, representing a significant financial burden on 
households. Based on the definitions of CHE provided by 
the World Health Organization (WHO) and the World 
Bank, as well as existing research on CHE, the threshold 
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by the WHO in 2009 is the most widely used, which 
defined a household as incurring catastrophic health 
expenditures when out-of-pocket spending on health 
equalled or exceeded 40% of a household’s capacity to 
pay.

Consistent with most studies, we use household non-
food expenditure as a proxy for a household’s capacity 
to pay [14, 16–18]. Healthcare expenditure refers to the 
total out-of-pocket costs for outpatient and inpatient 
care incurred by the participant and their spouse over 
the past year.If a surveyed household’s annual health 
spending crosses the threshold, the dependent variable is 
coded as 1, indicating the presence of catastrophic health 

expenditures. If it does not, it is coded as 0, indicating 
absence.

Independent variable
In CHARLS, participants were asked to report if they 
had been diagnosed with any of the following 14 chronic 
diseases by a healthcare professional: including hyperten-
sion, dyslipidemia, diabetes, cancer or malignant tumor, 
chronic lung diseases, liver diseases, heart attack, stroke, 
kidney diseases, stomach and other digestive diseases, 
emotional, nervous and psychiatric problems, memory-
related diseases, arthritis and rheumatism, and asthma. 

Fig. 2  Incidence of CHE among Chinese elderly households. (A) CHE incidence in total sample. (B) CHE incidence in participants according to chronic 
disease condition

 

Fig. 1  Paticipant selection flowchart
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The definition and types of chronic diseases are derived 
from the original CHARLS questionnaire.

The primary independent variable in this study is 
chronic disease status. This variable was defined as a 
multi-category variable with three groups: respondents 
who did not report any chronic diseases are categorized 
as “no chronic disease,” respondents who reported hav-
ing one chronic condition are categorized as “single 
chronic disease”, and respondents who reported hav-
ing two or more chronic conditions are categorized as 
“multimorbidity”.

Covariates
The following variables were considered as poten-
tial covariates in this study. Demographic information 
includes gender (male, female) and age (in years). Mari-
tal status was defined as a binary variable with two cat-
egories: living with a spouse and not living with a spouse. 
Living with a spouse includes being married or cohabit-
ing, while not living with a spouse includes being single, 
divorced, or widowed. Educational attainment was cate-
gorized as primary or below middle school level, and sec-
ondary or higher. Hukou type and place of residence were 
categorized as urban or rural.Hukou type is obtained 
from the registration system based on place of birth and 
lineage, and is a special identifier in China.Health insur-
ance coverage was categorized as a binary variable (yes/
no). The type of health insurance coverage was further 
subdivided into three major types of basic medical insur-
ance programs in China: basic medical insurance for 
urban employees, basic medical insurance for urban resi-
dents, and the new rural cooperative medical scheme.

Statistical analysis
In the preliminary analysis, the baseline characteristics 
of the study participants were descriptively summarized 
using numbers and percentages based on the occurrence 
of CHE, and statistical comparisons were performed 
using the chi-square test.

This study employs a mixed-effects logistic regression 
model with panel data to explore the longitudinal impact 
of chronic diseases on CHE, with results presented as 
odds ratios (OR) and 95% confidence intervals (CI). Three 
models are constructed hierarchically to account for 
potential confounders. Model 1 is the crude model with 
no adjustment for covariates; Model 2 adjusts for basic 
demographic characteristics of participants (age, gender, 
education attainment, marital status); and Model 3 fur-
ther includes household characteristics and other factors 
( hukou type, place of residence, and health insurance).

We further conducted subgroup analyses stratified by 
covariates, creating interaction terms between the covari-
ates and chronic disease status, and included these in the 
fully adjusted mixed-effects logistic regression model. 

Additionally, the stratifying variables were removed from 
the model to explore whether the interactions were sta-
tistically significant.

Sensitivity analyses
We conducted two sensitivity analyses. First, considering 
the significant economic burden associated with cancer, 
we excluded participants with cancer and repeated the 
analysis using the fully adjusted model. Additionally, we 
performed sensitivity analyses based on three different 
thresholds for CHE as defined by the World Health Orga-
nization (WHO) and the World Bank. CHE was defined 
in different ways: if out-of-pocket healthcare expenditure 
reached or exceeded 10% and 25% of total household 
consumption expenditure, or 25% of non-food household 
consumption expenditure [17].

These analyses were conducted to test the robustness 
of the results.Data from the CHARLS questionnaire were 
processed and cleaned using R programming language, 
ensuring accurate and efficient handling of the dataset. 
The statistical analyses were performed using Stata17. A 
two-sided p-value of less than 0.05 was considered statis-
tically significant for all tests.

Result
Characteristics of study participants
This section describes the baseline characteristics of the 
participants. The average age of the participants is 65.85 
years, reflecting the aging cohort under study.In terms of 
basic demographic characteristics, the gender distribu-
tion was slightly skewed towards females, who consti-
tuted 52.49% of the sample. The majority of participants 
have a low level of education,  primarily at the primary 
school level or below(79.19%).This educational distribu-
tion is critical as it correlates with other socioeconomic 
factors such as employment in agriculture and living con-
ditions. Most households had a strong familial support 
structure, as evidenced by 85.26% of household members 
being married or cohabiting, which may influence health 
outcomes and care-seeking behaviours.

Regarding household characteristics and other socio-
economic factors, the majority of respondents held rural 
hukou type(76.10%) and resided in rural areas(61.73%). 
This status has impacted their access to healthcare ser-
vices and insurance, potentially posing specific challenges 
in obtaining medical resources and financial support. 
The basic medical insurance coverage rate has reached 
92.80%, nearing universal coverage.

Table 1 shows the baseline characteristics stratified by 
chronic disease status. Participants who were older, male, 
less educated, held urban hukou, resided in urban areas, 
and had health insurance were more likely to be diag-
nosed with chronic diseases (all p < 0.05). In our sample, 
no significant difference was found between marital 
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status (living with a spouse or not) and chronic disease 
prevalence (p > 0.05).The analysis sample includes a total 
of 6,483 participants who did not have CHE at baseline.

Figure  2 illustrates the incidence of CHE across the 
three survey waves in 2015, 2018, and 2020, as well as 
its distribution based on chronic disease status. Among 
elderly individuals in China, the incidence of CHE was 
12.25% in 2015, increased to 18.73% in 2018, and reached 
14.62% in 2020. Elderly individuals with single chronic 
diseases or multimorbidity had higher CHE incidence 
rates compared to those without chronic diseases.

Longitudinal relationship between chronic diseases and 
catastrophic health expenditure
To examine the impact of chronic diseases on cata-
strophic health expenditure (CHE), this study categorizes 
chronic disease prevalence into single chronic diseases 
and multimorbidity. A mixed-effects logistic regres-
sion model using panel data is employed to explore the 
longitudinal impact of chronic diseases on CHE, with 
results presented as odds ratios (OR) and 95% confidence 
intervals (CI). Three models are applied hierarchically 
to address potential confounding factors. Model 1 is a 
crude model with no adjustments for covariates; Model 
2 adjusts for participants’ basic demographic character-
istics (age, gender, education attainment and marital sta-
tus); Model 3 further includes household characteristics 
and other socioeconomic factors (hukou type, place of 
residence, and health insurance).

Table  2 reports the stepwise regression results. The 
study results indicate that in all three models, the 

occurrence of chronic diseases significantly increases 
the risk of catastrophic health expenditure, regard-
less of whether it involves a single chronic condi-
tion or multimorbidity. In the crude Model 1, both 
single chronic diseases(P < 0.001, 95% CI: 1.16–1.44) 
and multimorbidity(P < 0.001, 95% CI: 1.10–1.36) sig-
nificantly influence the occurrence of CHE. The results 
remain similar in Model 2, which adjusts for a few 
covariates. In the fully adjusted Model 3, both single 
chronic diseases(P < 0.001, 95% CI: 1.22–1.52) and 
multimorbidity(P < 0.001, 95% CI: 1.18–1.47) continue to 
significantly increase the risk of CHE.

The results for other covariates show that age(P < 0.01), 
education level (p < 0.001), marital status (p < 0.001), 
hukou(p < 0.001), and residence (p < 0.001) are signifi-
cantly associated with CHE. Age is an important factor 
influencing catastrophic health expenditure in elderly 
households, the older the age, the higher the risk of 
CHE. Higher education levels reduce the occurrence 
of CHE. Living with a spouse may increase the risk of 
CHE. Co-residing couples constitute a larger household 
unit, potentially leading to higher overall medical needs. 
Elderly couples living together may both face health chal-
lenges, increasing the likelihood of incurring substantial 
medical costs. Compared to urban elderly households, 
rural elderly households are more prone to experiencing 
CHE. Notably, our data analysis indicates that basic med-
ical insurance has no significant impact on CHE, sug-
gesting that the current basic medical insurance system 
is insufficient to mitigate the risk of CHE for households. 
These findings highlight the substantial financial burden 

Table 1  Baseline characteristics of study participants (N = 6483)
Characteristics Overall No chronic disease One chronic disease ≥ 2 Chronic diseases p -valuea

Age 65.85 ± 6.59 65.60 ± 6.94 65.69 ± 6.45 66.22 ± 6.31 0.005
Gender 0.001
Male 3,080(47.51) 1,196(50.04) 838(47.89) 1,046(44.64)
Female 3,403(52.49) 1,194(49.96) 912(52.11) 1,297(55.36)
Educational attainment 0.044
Primary or Below 5,133(79.19) 1,845(77.23) 1,415(80.86) 1,873(79.94)
Middle School level 868(13.39) 345(14.44) 220(12.57) 303(12.93)
Secondary or Higher 481(7.42) 199(8.33) 115(6.57) 167(7.13)
Marital status 0.471
No spouse 955(14.74) 341(14.28) 252(14.40) 362(15.45)
With spouse 5,526(85.26) 2,047(85.72) 1,498(85.60) 1,981(84.55)
Hukou type < 0.001
Urban 1,546(23.90) 608(25.49) 358(20.50) 580(24.81)
Rural 4,923(76.10) 1,777(74.51) 1,388(79.50) 1,758(75.19)
Residence 0.005
Urban 2,481(38.27) 975(40.79) 634(36.23) 872(37.22)
Rural 4.002(61.73) 1,415(59.21) 1,116(63.77) 1,471(62.78)
Health insurance 0.001
Not insured 467(7.20) 210(8.79) 105(6.00) 152(6.49)
Insured 6,016(92.80) 2,180(91.21) 1,645(94.00) 2,191(93.51)
ap-values were calculated using analysis of variance (ANOVA) for continuous variables and chi-square tests for categorical variables



Page 6 of 10Yao et al. BMC Geriatrics          (2025) 25:272 

that chronic health conditions and other adverse circum-
stances can impose on families.

Detailed statistical results are presented in Table  2, 
illustrating the longitudinal impact of various variables 
on the likelihood of CHE occurrence within the cohort.

Stratification Analyses.

Stratification analysis
We further conducted stratified analyses to examine 
whether the impact of chronic diseases on catastrophic 
health expenditure (CHE) varies across different demo-
graphic subgroups, as illustrated in Fig. 3 The forest plot 
indicates that, after adjusting for covariates such as key 
demographic characteristics, the presence of chronic dis-
eases is associated with a higher likelihood of CHE. This 
pattern of effect was consistently observed across various 
subgroups, including those defined by gender, education 
level, marital status, hukou type, place of residence, and 
health insurance. Furthermore, the interaction terms 
between the aforementioned covariates and chronic 

disease status were not statistically significant (all p-val-
ues for interaction > 0.05).

Sensitivity analysis
To ensure the robustness of our findings, sensitivity 
analyses were conducted using two methods. First, con-
sidering the heavy economic burden imposed by cancer, 
we excluded participants diagnosed with cancer and 
repeated the above analysis using a fully adjusted model. 
The results, as shown in Table  3, indicate that after 
excluding cancer patients, chronic disease prevalence still 
significantly impacts catastrophic health expenditure.

The second sensitivity analysis was conducted by clas-
sifying catastrophic health expenditure using different 
thresholds.According to the definitions provided by the 
WHO and the World Bank, catastrophic health expen-
diture is defined in three ways: if out-of-pocket (OOP) 
healthcare expenditure equals or exceeds 10% and 25% 
of total household consumption expenditure, and 25% 
of total non-food household consumption expenditure. 
The consistency of results across these varying thresholds 

Table 2  Longitudinal association between different condition of chronic diseases and CHE among Chinese older adults (N = 6483)
Variables Catastrophic health expenditure, OR (95%CI)

Model1a Model2b Model3c

Chronic disease (compared with no chronic disease)
Single chronic disease 1.29***

(1.16–1.44)
1.35***

(1.21–1.50)
1.36***

(1.22–1.52)
Multimorbidity 1.23***

(1.10–1.36)
1.29***

(1.16–1.44)
1.32***

(1.18–1.47)
Age 1.02***

(1.01–1.03)
1.02***

(1.01–1.03)
Gender (compare with female)
Male 1.01

(0.91–1.12)
1.00
(0.90–1.11)

Educational attainment(compare with Primary or Below)
Middle School level and higher 0.66***

(0.57–0.77)
0.75*** (0.64–0.88)

Secondary or Higher 0.39***

(0.31–0.49)
0.51*** (0.41–0.66)

Marital status(compare with spouse)
  Living with no spouse 0.76***

(0.67–0.87)
0.75*** (0.66–0.85)

Hukou type (compared with rural)
Urban 0.67***

(0.59–0.77)
Residence (compared with rural)
  Urban 0.77***

(0.70–0.85)
Insurance status (compared with no insurance)
Insured 1.56

(0.79–3.08)
a Model 1 was a crude model without adjustment for any covariates
b Model 2 was adjusted for covariates including age gender, education, marital status
c Model 3 was adjusted for covariates including age, gender education, marital status, hukou type, residence and health insurance

*p < 0.05, **p < 0.01, ***p < 0.001; 0R, odds ratio;CI, confidence interval
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confirms the reliability of our main findings and suggests 
that our conclusions about the impact of chronic diseases 
on CHE are stable regardless of the specific threshold 
applied.

Additionally, through sensitivity analyses using differ-
ent thresholds, we found that when CHE was defined as 
equal to or exceeding 40% of total non-food household 
consumption expenditure—a relatively high threshold—
the likelihood of experiencing CHE increased by 36% 
and 32% for households with single chronic conditions 
and those with multiple chronic conditions, respectively, 
compared to households without chronic conditions. 
Notably, the impact of a single chronic condition on 
CHE surpassed that of multiple chronic conditions under 
this higher threshold. However, when applying the other 

three lower thresholds, the economic burden became 
more pronounced for households with multiple chronic 
conditions.

The outcomes of these sensitivity analyses are docu-
mented comprehensively in Table  4, providing a trans-
parent view of how varying definitions of CHE affect the 
analysis.

Discussion
To our knowledge, this is the first study to utilize cohort 
data constructed from China’s latest nationally represen-
tative database of middle-aged and elderly individuals, 
employing cohort analysis to evaluate the longitudinal 

Table 3  Longitudinal association between different condition of 
chronic diseases and CHE among Chinese older adults excluding 
cancer patients (N = 6268)
Variables Catastrophic 

health expendi-
ture, OR (95%CI)

Chronic diseases (compared with no chronic 
disease)
Single chronic disease 1.34*** (1.21–1.51)
  Multimorbidity 1.27*** (1.14–1.42)
N 6268
*p < 0.05, **p < 0.01, ***p < 0.001; 0R, odds ratio; CI, confidence interval

Table 4  Association between chronic disease and CHE with 
different thresholds (N = 6483)
Variables Catastrophic health expenditure with differ-

ent thresholds, OR (95%CI)
Threshold1a Threshold2b Threshold3c

Chronic disease (compared with no chronic disease)
Single chronic 
disease

1.33*** 
(1.22–1.46)

1.35*** 
(1.24–1.46)

1.61*** 
(1.38–1.89)

Multimorbidity 1.50*** 
(1.37–1.64)

1.45*** 
(1.34–1.58)

2.28*** 
(1.89–2.75)

N 6483 6483 6483
aThreshold 1:≥25% of households’ total expenditure; bThreshold 2: ≥10% of 
households’ total non-food expenditure; cThreshold 3 ≥ 25% of households’ 
total non–food expenditure

*p < 0.05, **p < 0.01, ***p < 0.001; 0R, odds ratio;CI, confidence interval

Fig. 3  Association between chronic diseases and CHE across different subgroups. The forest plot depicts the longitudinal association between chronic 
diseases conditions and CHE across different covariate subgroups. All models were adjusted for a predefined full list of covariates (including age, gender, 
education, marital status, hukou type, place of residence and health insurance) except the stratification variable. (*p < 0.05, **p < 0.01, ***p < 0.001; 0R, 
odds ratio; CI, confidence interval)
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association between the prevalence of various chronic 
diseases and catastrophic health expenditure. Our 
study defines CHE as out-of-pocket medical expenses 
exceeding 40% of a household’s total non-food expendi-
ture. Under this threshold, among households that had 
not experienced CHE in 2013, the incidence of CHE 
increased to 12.25% in 2015, 18.73% in 2018, and 14.62% 
in 2020, showing an overall upward trend consistent 
with findings from other studies. Compared to house-
holds without chronic diseases, households with one 
chronic disease and those with multiple chronic diseases 
exhibited significantly higher rates and severity of CHE, 
highlighting the profound impact of chronic diseases on 
household economic vulnerability. This study yields sev-
eral important findings.

Previous studies on the prevalence of chronic diseases 
and household economic status have primarily focused 
on the comorbidity of chronic conditions, exploring the 
association between an increasing number of chronic 
diseases and rising healthcare expenditures [18, 19]. Sev-
eral studies have focused on the impact of multimorbid-
ity on CHE, identifying multimorbidity as a significant 
determinant of CHE [12, 14, 20–23]. In addition, some 
studies have focused on more severe conditions classi-
fied as chronic diseases, such as cancer, stroke, and heart 
disease, defining these conditions as “health shocks.” 
These studies suggest that such severe diseases, referred 
to as “health shocks,” are significant contributors to CHE 
[11–15]. However, our analysis reveals that even when 
only one household member suffers from a chronic dis-
ease—regardless of whether the disease falls under the 
category of severe conditions mentioned above—it can 
significantly impact the household’s economic situation, 
increasing the risk of poverty. This poses a substantial 
challenge to the healthcare expenditures, consumption 
levels, and living conditions of elderly households in 
China.

Furthermore, regarding the impact of different chronic 
disease statuses on CHE, our study found that although 
both single chronic diseases and multimorbidity signifi-
cantly affect household economics, their risk character-
istics differ. Using a higher CHE threshold—defined as 
equal to or exceeding 40% of total non-food household 
consumption expenditure—single chronic diseases may 
exert a more severe economic impact on households 
compared to multimorbidity.However, when the CHE 
thresholds are lowered to equal to or exceeding 10% or 
25% of total household consumption, or 25% of non-food 
household consumption, multimorbidity poses a greater 
economic burden on households than single chronic dis-
eases. This can be attributed to several reasons. First, as 
the CHE threshold decreases, more households may be 
able to absorb a portion of healthcare expenses without 
falling into catastrophic health expenditure. However, 

with the increase in the number of chronic conditions, 
household health expenditures rise correspondingly. Par-
ticularly for households with multimorbidity, the medical 
needs become more complex and frequent. Families deal-
ing with two or more chronic conditions face heightened 
health challenges, leading to higher medical expenses 
for the treatment and management of these conditions. 
Consequently, households with multimorbidity are more 
likely to meet the CHE criteria under lower expenditure 
thresholds.Second, at lower expenditure thresholds, 
other household expenses (such as housing and trans-
portation) account for a larger proportion of total con-
sumption, reducing the share available for healthcare 
expenditures. This disproportionately affects households 
with multimorbidity, as they often require significantly 
more resources to address their health needs. Therefore, 
as the threshold decreases, the relative pressure of health-
care expenditures becomes more pronounced for house-
holds with an increasing number of chronic conditions.

This study also demonstrates that the relationship 
between chronic diseases and CHE remains consistent 
regardless of differences in gender, marital status, edu-
cational attainment, household registration type, place 
of residence, and health insurance coverage. A previous 
study that focused solely on multiple chronic diseases 
and CHE found similar results to those of this research, 
demonstrating that the impact of multimorbidity on CHE 
persisted across different household economic levels and 
all health insurance programs [14].

Social health insurance programs, organized and 
funded by the government, are intended to protect mem-
bers from CHE. However, our findings indicate that Chi-
na’s basic medical insurance has not significantly reduced 
the risk of CHE. This finding aligns with the results of 
earlier studies [19, 23–27]. Some studies have also high-
lighted that, even after the reforms, China’s medical 
insurance system failed to reduce the incidence of CHE 
[26–31]. The inefficiency of China’s health insurance sys-
tem indicates that existing policies have failed to effec-
tively alleviate the economic burden of chronic diseases 
on elderly households. This may be attributed to the high 
prevalence of chronic diseases among the elderly popu-
lation and the limitations in the design and implementa-
tion of current policies. Despite the high medical costs 
in China, the actual reimbursement rates under basic 
medical insurance remain low, and the scope of coverage 
is limited. To address the issues mentioned above, this 
study proposes the following recommendations: First, 
expand the reimbursement scope and limits for chronic 
disease insurance, and adjust reasonable expenses based 
on disease progression to better support households with 
severe illnesses. Second, establish income-based deduct-
ibles to reduce the medical burden on elderly households 
and lower the risk of catastrophic health expenditure. 
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Finally, optimize healthcare resource allocation, improve 
primary healthcare services, and reduce medical costs for 
residents.

However, several limitations of this study should be 
acknowledged. First, information on chronic disease 
prevalence was collected through self-reports, which may 
introduce recall bias into the results. Second, the estima-
tion of CHE in our study is influenced by the question-
naire structure, data collection methods, and recall bias. 
Nevertheless, these limitations do not invalidate our find-
ings, and the nature of large samples and the use of panel 
data helps to reduce estimation bias to some extent.

Conclusion
This study underscores the substantial impact of chronic 
illnesses on the risk of CHE among elderly households in 
China. Distinct from previous research, which predomi-
nantly concentrated on the economic implications of 
multiple comorbidities, this study provides groundbreak-
ing evidence that even a single chronic illness can sig-
nificantly impair a household’s financial stability, thereby 
markedly increasing the likelihood of CHE. Furthermore, 
this effect remains consistent across various socioeco-
nomic dimensions, including gender, educational attain-
ment, marital status, household registration, place of 
residence, and health insurance coverage.

Unexpectedly, despite the extensive coverage pro-
vided by existing social health insurance schemes, these 
programs have proven insufficient in effectively mitigat-
ing the risk of CHE. The findings of this study call for a 
comprehensive reassessment and recalibration of health 
and social policies to better safeguard elderly populations 
from the devastating financial consequences of cata-
strophic health expenditures. Addressing these critical 
issues will enable policymakers to design a more equi-
table and sustainable healthcare system that adequately 
meets the needs of China’s rapidly aging society.
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