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Original Article

Objectives: Protecting people against financial hardship caused by illness stands as a fundamental obligation within healthcare sys-
tems and constitutes a pivotal component in achieving universal health coverage. The objective of this study was to analyze the prev-
alence and determinants of catastrophic health expenditures (CHE) in Iran, over the period of 2013 to 2019. 
Methods: Data were obtained from 7 annual national surveys conducted between 2013 and 2019 on the income and expenditures of 
Iranian households. The prevalence of CHE was determined using a threshold of 40% of household capacity to pay for healthcare. A 
binary logistic regression model was used to identify the determinants influencing CHE. 
 Results: The prevalence of CHE increased from 3.60% in 2013 to 3.95% in 2019. In all the years analyzed, the extent of CHE occurrence 
among rural populations exceeded that of urban populations. Living in an urban area, having a higher wealth index, possessing health 
insurance coverage, and having employed family members, an employed household head, and a literate household head are all asso-
ciated with a reduced likelihood of CHE (p<0.05). Conversely, the use of dental, outpatient, and inpatient care, and the presence of el-
derly members in the household, are associated with an increased probability of facing CHE (p<0.05).
Conclusions: Throughout the study period, CHE consistently exceeded the 1% threshold designated in the national development 
plan. Continuous monitoring of CHE and its determinants at both household and health system levels is essential for the implementa-
tion of effective strategies aimed at enhancing financial protection.
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INTRODUCTION

Ensuring fair contributions to health financing and protect-
ing individuals from the financial hardship associated with ill-
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ness are fundamental obligations of healthcare systems [1]. 
Catastrophic healthcare expenditures (CHE) are a commonly 
utilized concept for monitoring financial risk protection [2,3] 
and tracking progress toward achieving universal health cov-
erage [4,5]. The World Health Organization (WHO) defines CHE 
as out-of-pocket (OOP) payments that exceed 40% of a house-
hold’s capacity to pay for healthcare [6].

The occurrence of CHE affects social welfare and can poten-
tially lead households to reduce essential expenses and be-
come impoverished [7]. The possibility of CHE exists in all coun-
tries at any level of income [8]. However, the prevalence of CHE 
is higher in developing countries, as OOP payments constitute 
the primary source of healthcare financing in these nations [9]. 
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The primary cause of CHE occurrence, is the high share of OOP 
payment for health expenses. As OOP expenditures for health-
care services increase, the capacity for risk pooling and resource 
allocation diminishes. Consequently, there is an increased like-
lihood of households experiencing CHE [10,11].

Extensive reliance on OOP payments in healthcare financing 
carries significant repercussions for healthcare utilization and, 
consequently health. In such circumstances, households en-
deavoring to meet their medical expenses may resort to de-
pleting their savings, liquidating assets, or reducing consump-
tion, ultimately leading to a decline in their overall living stan-
dards [12]. OOP payments, recognized as the most regressive 
source of health financing [3], are a significant determinant of 
health expenditures in countries with mixed-method financ-
ing, such as Iran [13]. According to the World Bank, 39% of the 
total health expenditures in Iran in 2019 were in the form of 
OOP payments. This figure is significantly higher than the 
global average of 18% for the same indicator [14].

An essential objective of Iran’s health system is to provide fi-
nancial protection against exposure to CHE, a goal explicitly 
outlined in the country’s development plan [15]. Furthermore, 
a key objective of the implementation of the health transfor-
mation plan in 2014 was the reduction of OOP payments [16]. 
However, during recent years, problems such as economic chal-
lenges, fluctuations in economic growth, international econom-
ic sanctions, and internal mismanagement have posed sub-
stantial barriers to the nation’s healthcare system towards these 
financial protections against CHE [17].

Based on the 40% capacity-to-pay threshold for households, 
it is estimated that CHE affects approximately 210 million peo-
ple worldwide [5]. Although the prevalence of CHE depends 
on factors such as the studied population and the sample size, 
according to a meta-analysis study, the prevalence of CHE 
among Iranian households was 4.7% [8]. The high prevalence 
of CHE indicates a failure to achieve financial protection among 
the Sustainable Development Goals [5]. Identification and 
awareness of major factors contributing to CHE are essential 
for the allocation of health budgets and guaranteeing access 
to services, technologies, and supplies needed to promote 
and improve health, as well as for disease prevention [8]. 

Understanding the scope and determinants of CHE is crucial 
for policymakers and healthcare providers to develop effective 
strategies to improve financial protection for households fac-
ing high healthcare costs. This study aimed to analyze the prev-
alence and determinants of CHE in Iran from 2013 to 2019. Al-

though previous research has been conducted on CHE among 
Iranian households, this study specifically examines the occur-
rence of CHE in a recent 7-year period, providing current and 
relevant information on the topic.

METHODS

Study Setting 
The present study aimed to examine the prevalence of 

CHE and its determinants in Iran between 2013 and 2019. 
Iran, located in the Middle Eastern region with a population of 
88 million people, was classified as a lower-middle-income 
country in 2022 by the World Bank [18].

Data, Sampling Method, and Variables
The required data were obtained from 7 annual national 

surveys conducted between 2013 and 2019 on the income 
and expenditures of Iranian households. The Statistical Center 
of Iran conducts these surveys annually. These surveys include 
the following 4 components: (1) socio-demographic charac-
teristics of household members; (2) housing characteristics, 
living facilities, and assets; (3) household food and non-food 
expenditures; and (4) household income. 

The research sample included all households that partici-
pated in the survey for which questionnaire data was avail-
able. The sampling survey selected households based on ran-
dom cluster sampling, with census zones allocated in the first 
stage, urban and rural blocks selected in the second stage, 
and survey subject households selected in the final stage [19]. 
The sample size for this survey is reported in Table 1. It should 
be noted that some samples were removed due to incomplete 
data. 

In this study, the primary variable of interest was the occur-
rence of CHE within households. To evaluate this, we applied 
the methodology recommended by the WHO, which defines 

Table 1. Sample size of the study during 2013-2019

Year Total no. of 
households

Percentage of urban 
households

2013 38 241 49.30

2014 38 189 49.37

2015 38 143 49.35

2016 38 022 49.33

2017 37 860 49.27

2018 38 859 52.27

2019 38 196 51.91
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insurance coverage, use of outpatient services, use of inpa-
tient services, and use of dental services. 

We employed a wealth index extracted from the primary 
principal component of a household asset vector, including el-
ements such as durable goods and housing conditions. The 
principal component analysis (PCA) method establishes this 
wealth index using the leading principal component of these 
variables [22]. Subsequently, households were categorized 
into 5 socioeconomic status groups, determined by their wealth 
scores, which ranged from the poorest (first quintile) to the 
richest (fifth quintile). 

Statistical Analysis
To analyze the effective factors on CHE, a binary logistic re-

gression model was used, and marginal effects were estimat-
ed [23]. 

y i = α +∑ kβχ k i +εi ,  y= ln (
 P

                                                 1−P )

In the above equation,  is the independent variable, α is a 
constant,  are coefficients,  is the independent variable,  
is an error term, and  is the probability of CHE occurring in 
households. The occurrence of CHE was calculated for each 
year during the study period, with separate analyses conduct-
ed for urban and rural areas. The data analysis was performed 
using Microsoft Excel (Microsoft Corp., Redmond, WA, USA).
and Stata version 15 (StataCorp., College Station, TX, USA).

Ethics Statement
The project was found to be in accordance with the ethical 

principles and the national norms and standards for conduct-
ing medical research. The study protocol was approved by the 
Ethics Committee of Shiraz University of Medical Sciences un-
der code IR.SUMS.REC.1398.600.

Table 2. Descriptive characteristics of households included in the analysis 

Year
Age of 

household 
head (y)

Geographical area 
of residence of the 
household (urban)

Sex of 
household head 

(male)

Education status 
of household head 

(literate)

Employment status 
of household head 

(employed)

Households with 
elderly members 

Households with 
health insurance 

coverage 

2013 48.5±15.8 49.30 87.96 72.67 70.82 20.08 81.04

2014 49.8±15.8 49.37 86.91 72.28 68.81 21.75 81.58

2015 50.6±15.7 49.35 86.44 72.14 67.49 22.90 87.33

2016 51.2±15.6 49.33 86.06 72.21 66.53 23.89 88.65

2017 51.6±15.5 49.27 86.09 72.83 66.41 22.27 88.76

2018 50.4±15.7 52.27 86.86 75.98 67.81 22.76 88.33

2019 51.5±15.6 51.91 85.87 75.71 65.80 24.31 88.81

Values are presented as mean±standard deviation or %.

CHE as occurring when a household’s total OOP expenses 
equal or exceed 40% of the capacity to pay. The household’s 
capacity to pay ( ) is defined as the non-subsistence effec-
tive income of the household. However, some households 
may report food expenditures that are lower than subsistence 
spending ( ). In this particular case, the non-food 
expenditures are used as non-subsistence spending [20].

            ctph =exph−seh             if seh ≤ foodh� (1)

            ctph =exph−foodh         if seh > foodh� (2)

The term  represents a household’s total expenditures. 
The burden of health payments is defined as the OOP pay-
ments as a percentage of a household’s capacity to pay, as fol-
lows [20]: 

oopctph= 
ooph

                ctph

Where  is OOP health payments. CHE occurs when a 
household’s total OOP health payments equal or exceed 40% of 
household’s capacity to pay or non-subsistence spending [20].

CHE=1  if    
    ooph 

≥0.4
             

ctph   

 

(4)

CHE=0  if 
        ooph

 ≥0.4                         
           

  ctph   

 

The CHE variable was created and analyzed as a binary vari-
able, where a value of 1 represented households with CHE, 
and 0 represented households without CHE.

Based on studies carried out in Iran [8,9,21], the following 
factors were considered as determinants of CHE: place of resi-
dence (urban or rural), education status of the household head, 
employment situation of the household head, number of em-
ployed members of the household, presence of people aged 
over 65 years in the household, household wealth index, health 

(5)

(6)

(3)
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RESULTS

Table 2 shows that, throughout all years, approximately 50% 
of the surveyed households were located in urban areas. Fur-
thermore, across all cases, more than 85% of households had 
a male head, with over 72% being literate and more than 65% 
being employed. Additionally, over 20% of households includ-
ed elderly members, and more than 81% possessed health in-
surance coverage.

Based on Figure 1, it is evident that the prevalence of CHE 
among both rural and urban populations exhibited a relatively 
increasing trend from 2013 to 2019, despite fluctuations. The 
percentage of households experiencing CHE increased from 
3.60% in 2013 to 3.95% in 2019. Throughout the entire study 
period, this indicator consistently exhibited a higher prevalence 
among rural populations than among urban populations.

Table 3 presents the findings pertaining to the marginal ef-
fects of determinants on the prevalence of CHE from 2013 to 
2019. Across the majority of the years studied, it was observed 

that households located in urban areas, those with a greater 
number of employed members, higher wealth index, health 
insurance coverage, and households headed by literate or em-
ployed individuals exhibited a significantly lower probability 
of experiencing CHE (p<0.05). Conversely, the use of inpatient 

Table 3. Determinants of catastrophic health expenditures among Iranian households from 2013 to 2019 using a logistic regres-
sion model

Variables
Marginal effect

2013 2014 2015 2016 2017 2018 2019

Geographical area (reference: rural)

Urban -0.007* -0.005* -0.006* -0.007* -0.006* -0.010* -0.008*

Literacy status of the household head (reference: illiterate)

Literate -0.004* -0.005* -0.003* -0.001 -0.004* -0.006* -0.001

Employment status of the household head (reference: unemployed)  

Employed -0.009* -0.007* -0.005* -0.008* -0.005* -0.007* -0.001

No. of employed members of the household -0.005* -0.004* -0.005* -0.004* -0.006* -0.005* -0.006*

Health insurance coverage (reference: no)

Yes -0.004* -0.003* -0.005* -0.006* -0.003 -0.005* -0.004*

Household using outpatient care (reference: not used)

Used 0.026* 0.025* 0.026* 0.022* 0.021* 0.026* 0.021*

Household using inpatient care (reference: not used)

Used 0.055* 0.055* 0.050* 0.062* 0.067* 0.069* 0.072*

Household using dental care (reference: not used)

Used 0.055* 0.083* 0.075* 0.077* 0.086* 0.087* 0.113*

≥65-y-old member living in the household (reference: no)

Yes 0.008* 0.008* 0.008* 0.008* 0.011* 0.007* 0.006*

Wealth index of the household (reference: poorest)

Poorer -0.001 -0.004 -0.002 -0.005* -0.005* -0.005* -0.002

Middle -0.003 -0.009* -0.006* -0.007* -0.008* -0.011* -0.008*

Richer -0.008* -0.012* -0.011* -0.009* -0.012* -0.014* -0.015*

Richest -0.011* -0.015* -0.015* -0.014* -0.018* -0.018* -0.020*

*p<0.05.

Figure 1. The prevalence of catastrophic health expenditures 
(CHE) among households in Iran, 2013 to 2019.
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care, outpatient care, dental care, and the presence of an el-
derly member in the household were significantly associated 
with an increased probability of facing CHE (p<0.05).

DISCUSSION

The current study aims to examine the prevalence of CHE 
and the contributing factors during the period of 2013 to 2019 
in Iran. The results indicate that, despite small fluctuations, the 
prevalence of CHE in Iran increased from 3.60% in 2013 to 
3.95% in 2019. Notably, throughout all the years studied, the 
prevalence of CHE was consistently higher among rural popu-
lations than among urban populations. 

Studies conducted in the last decade, the exposure of Irani-
an households to CHE has varied from 1.99% to 5.26% [9,11, 
21,24]. Based on the meta-analysis by Doshmangir et al. [8], 
the prevalence of CHE in Iran is 4.7% (95% confidence interval 
[CI], 4.1 to 5.3) at the population level and 25.3% (95% CI, 11.7 
to 46.5) across various diseases. The reported prevalence of 
CHE varies among different studies due to reasons such as dif-
ferences in the study approach (at the population or patient 
level), variations in sample size, differences in data collection 
instruments, and variations in the year of the study, which can 
affect economic situations and OOP payments for healthcare 
services.

Despite the implementation of numerous policies and strat-
egies in recent decades, Iran’s health system has not achieved 
its goal of effectively protecting households against CHE [25]. 
Although efforts to improve equity in financing healthcare 
services, inequality in healthcare costs in Iran increased from 
1984 to 2010. Nearly half of the healthcare expenditures were 
financed through OOP payments [26]. The Targeted Subsidies 
Law was implemented in 2010 as part of Iran’s development 
program. While the plan reduced inequality among Iranian 
households, it did not lead to significant improvement in the 
equity of financing healthcare [27]. Subsequently, the Iran 
Health Transformation Plan, which was implemented in 2014, 
has not effectively improved financial protection against CHE 
[16,24]. Consequently the Iranian healthcare system has been 
unable to achieve the goal set in the Fifth and Sixth Develop-
ment Plans of reducing the prevalence of CHE to 1%. In order 
to achieve financial protection, in addition to evaluating strat-
egies, sustainable sources of financing are necessary. 

The high prevalence of CHE in Iran highlights the crucial need 
for effective government interventions in this regard [28,29]. 

Prioritizing health as a social imperative is crucial, as it facilitates 
the allocation of additional resources to the health sector and 
aids in the reduction of OOP payments [30]. Nevertheless, it is 
important to note that addressing the issue of CHE cannot be 
solely accomplished through increasing income [6]. The main 
approach to protecting individuals from CHE is through the 
extension of financial security plans based on prepayment, 
such as various insurance schemes, and the pooling of resourc-
es for healthcare, instead of relying on healthcare payments at 
the time of use and OOP expenses [8,29,31]. 

When designing and implementing financing protection 
policies, it is crucial to consider demographics, vulnerable groups, 
and diseases that exhibit higher likelihoods of CHE [8,28,32]. 
In addition to the effort to decrease the occurrence of CHE, 
there is a need to reduce socioeconomic inequality concern-
ing the burden of CHE among various subpopulations by en-
suring comprehensive coverage for all and facilitating access 
to health resources and services [33]. Based on the findings of 
this study, living in an urban area, having a higher wealth in-
dex, possessing health insurance coverage, and having em-
ployed family members, an employed household head, and a 
literate household head are all associated with a reduced like-
lihood of experiencing CHE. Conversely, the use of dental, out-
patient, and inpatient care, and the presence of elderly mem-
bers in the household, are associated with a higher probability 
of facing CHE. While the findings did not exactly match those 
of other studies, they were similar to the results of previous 
research conducted in this field [8,9,11,21,34]. Furthermore, 
Azani et al. [35]’s systematic review of studies published glob-
ally found that household economic status, hospitalization, 
the presence of an elderly or disabled household member, 
and having a family member with a chronic illness are com-
mon significant factors that impact the prevalence of CHE in 
all countries. 

In recent years, the prevalence of CHE in Iran has significant-
ly surpassed the health system’s intended target of 1%. Conse-
quently, there is an urgent need to evaluate the effectiveness 
of financial protection policies. The Iranian health system must 
make a greater effort to reduce the burden of OOP payments 
and protect households from financial hardship caused by 
healthcare expenditures. This can be achieved by developing 
prepayment methods, strengthening social protections, revis-
ing and enhancing the strategies of health sector plans, ensur-
ing sustainable financing, and improving access to essential 
healthcare services. Additionally, continuous monitoring of 
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CHE and its influencing factors at both household and health 
system levels is essential for implementing effective strategies 
for improving financial protection.

The current study has some limitations that should be con-
sidered when interpreting its results. First, the data collected 
through this survey were self-reported and may be subject to 
recall bias and lower or higher cost reporting. Second, the 
method used to measure CHE did not take into account house-
holds’ indirect costs, such as the cost of traveling and income 
losses caused by illness. Third, households unable to afford 
healthcare services were not included in the calculation of the 
CHE approach. 
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