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Abstract 

Background  Healthcare systems must not only improve health outcomes but also protect individuals from finan-
cial hardship caused by healthcare costs. This study aimed to investigate financial protection and economic 
inequality in catastrophic dental healthcare expenditure (CDHE) and catastrophic medicine expenditure (CME) 
among the insured households through the Social Security Organization (SSO) in Iran.

Method  This cross-sectional study gathered data from 1679 insured households across 5 provinces, utilizing 
a multistage sampling approach. The prevalence of CDHE and CME was assessed by determining the proportion 
of households spending at least 40% of their capacity to pay on dental care and medications. Logistic regression 
analysis was used to identify the factors contributing to CDHE and CME. The concentration curve (CC) and concentra-
tion index (CI) were employed to visualize and quantify the extent of economic inequality in CDHE and CME. The CI 
was further decomposed to identify the primary factors driving the observed economic inequality in CDHE and CME.

Findings  The study found that 6.2% (95% confidence interval CI 5.1 to 7.4%) of households experienced CDHE 
and 4.9% (95% CI 4.0 to 6.0%) experienced CME. The CI for dental costs and medication costs were 0.248 (95% CI 
0.115 to 0.381) and was 0.149 (95%CI 0.087 to 0.211), respectively, indicating that these costs were more concentrated 
among socioeconomically advantaged households. Conversely, the CI for CDHE and CME were −0.185 (95% CI −0.297 
to −0.073) and −0.570 (95% CI −0.692 to −0.448), respectively, suggesting that these outcomes were more prevalent 
among poorer households. The decomposition analysis highlighted that the household wealth index explained 45.4% 
and 22.5% of the concentration of CDHE and CME among the poor, respectively.

Conclusion  The financial burden imposed by out-of-pocket (OOP) payments for dental care and medication 
was substantial among households insured by the SSO. Expanding insurance coverage for these services could signifi-
cantly reduce OOP spending and the likelihood of health expenditures leading to poverty, particularly among lower-
income households.
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Introduction
The goal of health systems extends beyond merely 
improving the health status of a population. A well-
functioning health system is one that can protect people 
from the financial consequences of using health services, 
ensuring that individuals do not face impoverishing con-
ditions or fall into poverty due to healthcare utilization 
[1, 2]. The World Bank report titled "Voices of the Poor," 
which examined 50 countries, revealed that poor health 
and illness are major contributors to poverty. In addition, 
the World Health Organization’s 2000 report emphasized 
financial protection for patients as one of the main objec-
tives of health systems [2]. Similarly, in national develop-
ment programs in Iran (seventh development plan), two 
key indicators have consistently been highlighted and set 
as goals in this regard: Out-of-pocket (OOP) payments 
for health services (target: less than 30%) and households 
facing catastrophic health expenditures (target: less than 
2%) (Article:68) [3].

Financial protection is a critical aspect of health system 
performance, as it ensures that individuals and families 
can access necessary healthcare services without experi-
encing financial hardship. This protection is particularly 
important in preventing catastrophic health expendi-
tures, which can push households into poverty or deepen 
existing poverty [4, 5]. The financial burden of healthcare 
costs on households is a significant challenge in health-
care systems today. The increasing costs of healthcare 
services have created financial difficulties for households 
facing medical expenses. In this context, health financing 
sources play a crucial role in mitigating these financial 
burdens. Healthcare financing in Iran is a multi-faceted 
system, with various sources contributing to the over-
all funding. The government budget accounts for nearly 
20% of total health spending, while public health insur-
ance covers approximately 30% of total health spending. 
Private health insurance, on the other hand, accounts for 
less than 10% of total health spending. The majority of 
healthcare funding, nearly 40%, comes from OOP pay-
ments made by individuals [6–11].

Across the world, annually over 150 million people 
struggle with financial difficulties due to OOP health-
care expenses, and approximately 100 million people fall 
below the poverty line [12]. In Iran, recent emphasis has 
been placed on reducing catastrophic healthcare expen-
ditures (CHEs) to below 2% in the fourth, fifth, sixth 
and seventh development plans. However, the financial 
protection status against healthcare costs has not been 
satisfactory, as evidenced by studies reporting CHEs 
ranging from 8.3% to 14.3% among households [13–17]. 
This rate was higher among households with a member 
suffering from cancer, at 72.7% in 2018 [18]. These stud-
ies have focused on the prevalence of CHEs for total 

healthcare expenditures. However, despite the lack of 
comprehensive insurance coverage for both dental and 
medication costs, there are few studies on the prevalence 
of catastrophic expenditures specifically due to den-
tal and medication costs in Iran [19–21]. Despite being 
insured through the Social Security Organization (SSO), 
many households in Iran still face significant out-of-
pocket expenses related to dental and medical care. This 
situation raises concerns about financial protection and 
access to necessary healthcare services, which are critical 
issues in health economics. The study aims to investigate 
the prevalence of catastrophic dental health expenditure 
(CDHE) and catastrophic medicine expenditure (CME) 
among these households. Understanding the extent of 
these expenditures is crucial for identifying gaps in the 
financial protection provided by insurance. Addition-
ally, the analysis of economic-related inequality in these 
expenditures will shed light on how financial burdens 
disproportionately affect lower-income households. This 
aspect is vital for informing policymakers about the need 
for targeted interventions to improve equity in health-
care financing. Furthermore, there is a notable lack of 
research focusing specifically on catastrophic expendi-
tures related to dental and medical care among SSO-
insured households in Iran. By addressing this gap, our 
study contributes valuable insights into the broader dis-
course on health financing and equity.

Methods
Study setting
The study was conducted among households insured by 
the SSO. The SSO was established in 1975 to provide 
health insurance coverage and healthcare services to 
employed individuals. As the second largest healthcare 
provider in Iran, the SSO operates through two main sec-
tors: direct and indirect. In the direct sector, SSO-owned 
facilities such as hospitals, clinics, pharmacies, and reha-
bilitation centers offer somewhat free treatment and 
medications to patients. In contrast, the indirect sector 
involves contracts with affiliated hospitals, medical cent-
ers, laboratories, and private providers to deliver care to 
insured patients. Patients often prefer the direct sector 
due to its free services, but this can result in long wait 
times. Individuals may opt to use the indirect sector of 
the Social Security Organization (SSO), which involves 
out-of-pocket payments, in order to access healthcare 
services more quickly. The SSO is funded through insur-
ance premiums from members and employers, as well as 
government subsidies [9, 10, 22].

Sample size, sampling method, and data collection tool
In this cross-sectional study, a total of 1679 individu-
als who were insured through the SSO health insurance 
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participated by completing the questionnaire. Multistage 
sampling method was used to select the samples. Firstly, 
Iran was divided into five regions, namely north, west, 
south, east, and center, from which one province was 
randomly selected for each region. Subsequently, within 
each selected province (the capital of the province), four 
SSO agencies were randomly chosen based on their 
geographical areas to partake in the study. If a province 
had fewer than four SSO agencies, all available agencies 
were included. Lastly, within each province, face-to-face 
interviews were conducted by one or two trained inter-
viewers with SSO insured individuals visiting the desig-
nated agencies. The convenience sampling method was 
employed to include participants in the study within 
each agency. The five provinces included in this study 
were Tehran, Kermanshah, Yazd, Sistan-Baluchistan, and 
Golestan provinces.

To collect data, a self-constructed questionnaire was 
employed, designed based on the study objectives and 
the WHO questionnaire. The questionnaire consists of 
two main parts. The first section focuses on sociodemo-
graphic information pertaining to households. It encom-
passes details such as the age, gender, and educational 
level of the household head, household size, supplemen-
tary health insurance status, presence of members below 
the age of 5 or over the age of 65, presence of members 
with chronic diseases, and the living area. The second 
section gathers data regarding the utilization of den-
tal care and medicine by household members over the 
past month. Additionally, it captures monthly household 
expenditures categorized by type, including expenses 
related to dental care, medicine, total health costs, food 
costs, overall costs, and total household income. A recall 
period of one month was utilized to collect informa-
tion on total household expenditures and health service 
utilization.

Data analysis
In order to determine the prevalence of catastrophic 
dental health expenditure (CDHE) and catastrophic 
medicine expenditure (CME), the WHO’s approach 
was employed, using a threshold of 40% of non-food 
household spending [23]. According to this approach, 
if a household allocates 40% or more of their non-food 
capacity-to-pay (CTP) towards dental care or medicine, 
they are considered to have experienced CDHE or CME. 
Other alternative thresholds have been used in some 
studies to define catastrophic healthcare expenditure. 
Therefore, we also used thresholds of 30%, 20%, and 10% 
of the household’s non-food spending capacity to esti-
mate the prevalence of CDHE and CME.

The following steps were used to calculate CDHE and 
CME. First, to determine a household’s capacity to pay 
(CTP), we subtracted food expenditure (considered 
subsistence spending) from the total monthly house-
hold expenditure. The remaining non-food expenditure 
was considered the CTP. To account for household size 
variations, we applied the following formula to adjust 
the CTP value:

where Eqhsizeh is the equalized household’s size, and β 
is set to 0.56 [23]. Second, the household’s share of food 
expenditure of total household expenditure was used to 
construct the poverty line (PL) as follows:

Here, Eqfoodh  is the share of spending on food rela-
tive to the total household expenditure; Wh is the sam-
pling weight of the households; foodh is the household’s 
food expenditure; and food 45–food55 is the mean food 
expenditure for sampled households spending 45–55% 
of their total expenditure on food. Third, the subsist-
ence expenditure for each household was calculated 
using the following formula:

subsistence expenditure was greater than the food 
expenditure for the household, we calculated the CTP of 
the household as follows:

If food expenditure was equal to or greater than sub-
sistence expenditure for household h, we calculated the 
CTP as follows:

Fourth, to determine if a household experienced 
CDHE or CME, the following formula was used:

where OOPdenat or medicine represents out-of-pocket 
(OOP) payment for dental care or medicine for house-
hold h. If the OOP payments for dental care or medicine 

Eqhsizeh = size of householdβ

Eqfoodh =
Foodexph
Eqhsizeh

PL =

∑

Wh*Eqfoodh
∑

Wh
; food45 < foodexph < food55

Subsistence expenditure = PL × Eqhsizeh

CTPh = total expenditureh − food expenditureh

CTPh = total expenditureh − subsistence expenditureh

household facing CDHE or CME

=
OOPdenatl or medicine

CTPh
≥ 0
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equaled or exceeded to 40% of the household CPT, the 
household was considered to be facing CDHE or CME. 
By inputting 0.3 into the formula, we can calculate the 
prevalence of CDHE or CME using the 30% household 
CTP threshold.

To identify the main factors associated with CDHE or 
CME at the 40% threshold, two separate multiple logistic 
regression models were employed. The logistic regres-
sion model for CDHE included explanatory variables such 
as the gender, age, education level of the household head, 
household economic status, having supplementary health 
insurance, presence of a household member over 65 years 
old, living area, and province. The logistic regression model 
for CME included explanatory variables such as the gen-
der, age, education level of the household head, household 
economic status, having supplementary health insurance, 
presence of a household member over 65 years old, pres-
ence of household member(s) with chronic disease(s), liv-
ing area, and province. The economic status of households 
was determined by assessing their total household costs. 
We categorized households into five economic groups, 
namely poorest, poor, middle, rich, and richest, based on 
their total household costs.

Socioeconomic‑related inequality in CDHE, CME and OOP 
payments for dental care and medicine
We conducted an analysis to assess economic inequal-
ity in the prevalence of CDHE and CME, as well as OOP 
payments for dental care and medicine among the house-
holds included in our study. We employed the concen-
tration curve (CC) and the concentration index (CI) to 
examine this inequality [13, 24]. The CC visually repre-
sents the cumulative percentage of households ranked 
by their wealth score on the x-axis, plotted against the 
cumulative percentage of households experiencing 
CDHE, CME, or making OOP payments for dental care 
or medicine on the y-axis. If the curve lies above (below) 
the line of equality, it indicates that the outcome of 
interest is more concentrated among poorer (wealthier) 
households. The CI quantifies the extent of economic 
inequality and is calculated as twice the area between 
the CC and the equality line. The CI ranges from −1 to 
1, where a negative (positive) value indicates that CDHE, 
CME, or OOP payments for dental care or medicine are 
more concentrated among the poor (rich) households. 
Since CDHE and CME are binary variables, we normal-
ized the CI by multiplying it by 1/(1-μ) to account for the 
bounds, following the suggestion by Wagstaff [25].

The decomposition analysis was performed as follow to 
determine main determinants of the observed economic-
related inequality in facing CDHE or CME: If we have the 
following linear regression model linking our CDHE or 
CME variable, y , to a set of k explanatory factors,xk:

The CI for CDHE or CME, y , can be decomposed as 
follows [26]:

where CI shows the CI for CDHE or CME, xk is the mean 
of explanatory variable xk , Ck is the CI for xk , defined 
analogously to the CI and βkxk

µ
 is the elasticity of CDHE or 

CME with respect to the explanatory variable xk . The 
∑

k

(

βkxk
µ

)

Ck indicates the contribution of explanatory 

factor xk to the CI . The last term,GCε

µ
 , is the residuals 

component and reflects the socioeconomic-related ine-
quality in health outcome that cannot be explained by 
systematic variation in xk across wealth groups [27].

The normalized CI can be decomposed using the fol-
lowing formula:

Since CDHE or CME is a binary variable, we used mar-
ginal effects obtained from a logit model in the decompo-
sition analysis [27].

All analyses were performed using Excel and Stata 17.0 
software (Stata Corporation) and the significance level 
was set at p < 0.05.

Results
Characteristics of households included in the analy-
sis, by catastrophic dental health expenditure (CDHE) 
and catastrophic medicine health expenditure (CME) at 
40% CTP thresholds are reported in Table  1. The mean 
age of the household head was 44.5 years with a stand-
ard deviation of 15.2 years. Approximately 85.3% of the 
household heads were male, and 92.5% of the households 
resided in urban areas. Among the households examined, 
around 1.2% had at least one member over the age of 65, 
while 4.4% had at least one family member affected by 
a chronic condition such as high blood pressure, cancer 
or diabetes and etc. The study also indicated that dental 
services had been utilized by 19.7% of the households, 
while medicine services had been used by 59.6% of the 
households in the past month. The prevalence of cata-
strophic dental health expenditure (CDHE) in Iran was 
found to be 6.2% (95% CI 5.1 to 7.4), while the figure for 
catastrophic medicine expenditure (CME) was 4.9% (95% 
CI 4.0 to 6.0). Analyzing the data by household charac-
teristics, the rate of CDHE was 6.5% (95% CI 5.4 to 7.9) 

(1)y = α +

∑

k

βkxk + ε

(2)CI =
∑

k

(

βkxk

µ

)

Ck +
GCε

µ

(3)Cn =
CI

1− µ
=

∑

k

(

βkxk
µ

)

Ck

1− µ
+

GCε

µ

1− µ
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for male-headed households, and the rate of CME was 
4.8% (95% CI 3.8 to 6.1) for the same group. Additionally, 
the study revealed disparities in the prevalence of CDHE 
based on other factors. Households with supplementary 
health insurance had a higher prevalence of CDHE at 
7.8% (95% CI 6.2–9.8), compared to those without such 
coverage. Urban resident households also experienced a 
higher rate of CDHE at 6.6% (95% CI 5.5–7.9), compared 
to their rural counterparts.

Figure 1 illustrates the prevalence of CDHE and CME 
at different levels of capacity to pay (CTP) thresholds. 

The data shows an inverse relationship between the CTP 
threshold and the prevalence of CDHE and CME. As the 
CTP threshold increased, the prevalence of both types 
of catastrophic expenditures decreased. Specifically, at 
a CTP threshold of 10%, the prevalence of CDHE was 
16.2% and the prevalence of CME was 32.0%. However, 
when the CTP threshold was raised to 30%, the preva-
lence of CDHE dropped to 11.3% and the prevalence of 
CME decreased to 10.8%.

The regression analysis identified the factors signifi-
cantly associated with CDHE and CME (Table  2). For 

Table 1  Catastrophic dental health expenditure and catastrophic medicine health expenditure among households insured by social 
security organization in Iran

CI is the confidence interval

Variables Mean Prevalence of catastrophic dental health 
expenditure (95% CI)

Prevalence of catastrophic 
medicine expenditure (95% 
CI)

Age of household head in year 44.5 6.2 (5.1 to 7.4) 4.9 (4.0 to 6.0)

Sex of household head

  Male 0.85 6.5 (5.4 to 7.9) 4.8 (3.8 to 6.1)

  Female 0.15 4.1 (2.2 to 7.4) 5.6 (3.4 to 9.4)

Education status of the household head

  Illiterate 0.07 3.2 (1.2 to 8.4) 3.2 (1.2 to 8.4)

  Less than diploma 0.28 4.2 (2.7 to 6.5) 5.9 (4.1 to 8.4)

  Diploma to bachelor 0.52 6.6 (5.1 to 8.4) 4.9 (3.7 to 6.6)

  Master to Ph.D 0.13 10.2 (6.8 to 14.9) 3.6 (1.8 to 6.9)

Living area

  Urban 0.93 6.6 (5.5 to 7.9) 5.0 (4.0 to 6.2)

  Rural 0.07 0.8 (0.1 to 5.5) 4.0 (1.6 to 9.3)

Having supplementary health insurance

  Yes 0.53 7.8 (6.2 to 9.8) 5.4 (4.0 to 7.2)

  No 0.47 4.5 (3.2 to 6.2) 4.6 (3.4 to 6.2)

Household having member over 65 years old

  Yes 0.84 9.6 (6.6 to 13.8) 8.6 (5.7 to 12.5)

  No 0.16 5.5 (4.4 to 6.8) 4.2 (3.3 to 5.4)

Household having member(s) with chronic disease (s)

  Yes 0.60 – 6.8 (5.1 to 8.9)

  No 0.40 – 3.7 (2.7 to 5.1)

Economic status of household

  Poorest 0.20 9.9 (7.1 to 13.7) 16.8 (13.2 to 21.3)

  Poor 0.20 5.8 (3.8 to 8.9) 3.2 (1.8 to 5.7)

  Middle 0.22 6.9 (4.7 to 9.9) 2.9 (1.6 to 5.2)

  Rich 0.19 3.8 (2.2 to 6.6) –

  Richest 0.19 4.1 (2.4 to 6.9) 1.5 (0.6 to 3.7)

Province

  Golestan 0.13 10.2 (6.7 to 14.9) 5.5 (3.1 to 9.5)

  Kermanshah 0.26 1.5 (0.7 to 3.3) 1.1 (0.4 to 2.7)

  Tehran 0.19 7.8 (5.3 to 11.3) 3.7 (2.1 to 6.5)

  Yazd 0.24 3.9 (2.4 to 6.3) 2.9 (1.7 to 5.1)

  Sistan and Baluchestan 0.18 11.5 (8.3 to 15.7) 14.2 (10.6 to 18.7)
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CDHE, the analysis revealed statistically significant asso-
ciations with the educational level of the household head, 
the economic status of the household, supplementary 
health insurance coverage, households having a mem-
ber over 65  years old, the household’s urban or rural 
residence, and the province. Similarly, the study found 
the main determinants of facing CME to be the age of 
the household head, the educational level of the house-
hold head, the economic status of the household, house-
holds having member(s) with chronic disease(s), and the 
province.

There is substantial disparity in the prevalence of 
CDHE and CME across different socioeconomic statuses 
of households. Among the poorest households, the prev-
alence of CDHE was 9.9% (95%CI 7.1 to 13.7), while the 
prevalence of CME was 16.8% (95%CI 13.2 to 21.3). Con-
versely, for the richest households, the corresponding fig-
ures were 4.1% (95% CI 2.4 to 6.9) and 1.5% (95%CI 0.6 to 
3.7) for CDHE and CME, respectively. The results of the 
concentration index (CI) and concentration curve (CC) 
reveal a pro-rich inequality in dental costs and medi-
cine costs, while indicating a pro-poor inequality in the 
prevalence of CDHE and CME. The CI for dental costs 
and CDHE prevalence was 0.248 (95% CI 0.115 to 0.381) 
and −0.185 (95% CI −0.297 to −0.073), respectively. Fur-
thermore, the CI for medicine costs and CME prevalence 
was 0.149 (95%CI 0.087 to 0.211) and −0.570 (95% CI 
−0.692 to −0.448), respectively. The CC for dental costs 
and medicine costs lies above the 45-degree line (Fig. 2), 
while the CC for CDHE prevalence and CME prevalence 
lies below the 45-degree line (Fig. 3). These findings indi-
cate that dental costs and medicine costs are more con-
centrated among the wealthier population, while the 

prevalence of CDHE and CME are more concentrated 
among the poor.

Supplementary 1 and Fig.  4 reports the results of the 
decomposition analysis of economic-related inequality in 
prevalence of CDHE in Iran. Based on Fig. 4, the primary 
factor influencing the inequality in the prevalence of 
CDHE is the economic status of households. In addition 
to economic status, other contributing factors to the con-
centration of CDHE among the poor include households 
with a member over 65 years old, living area, and the age 
of the household head. For instance, the economic status 
accounted for approximately 45.4% of the overall inequal-
ity in CDHE. This suggests that achieving an equal dis-
tribution of economic status among households could 
potentially reduce socioeconomic-related inequality in 
CDHE by 45.4%. Conversely, factors contributing to the 
concentration of CDHE among more affluent house-
holds include having supplementary health insurance 
(−17.8%), the education status of the household head 
(−16.4%), female-headed households (−3.0%), and prov-
ince (−2.4%). If the distribution of supplementary health 
insurance and education status of the household head 
were equal across all households, the economic inequal-
ity in CDHE would have increased by 17.8% and 16.4% 
respectively.

Supplementary 2 and Fig.  5 reports the results of the 
decomposition analysis of economic-related inequality in 
prevalence of CME in Iran. Based on Fig. 5, the main fac-
tor influencing the inequality in the prevalence of CME 
is the economic status of households. In addition to eco-
nomic status, other contributing factors to the concentra-
tion of CDHE among the poor include households with 
a member over 65  years old, living area, the age of the 

6.2% 7.9%

11.3%

16.2%
4.9%

6.7%

10.8%

23%
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At 40% of CTP threshold At 30% of CTP threshold At 20% of CTP threshold At 10% of CTP threshold
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Fig. 1  Prevalence of catastrophic dental health expenditure (CDHE) and catastrophic medicine expenditure (CME) at different levels of capacity 
to pay (CTP)
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household head as well as household having member(s) 
with chronic disease (s). Conversely, factors contribut-
ing to the concentration of CDHE among more better-off 
households include having supplementary health insur-
ance, the education status of the household head, female-
headed households, and province.

Discussion
Financial access to healthcare should be unrestricted, 
ensuring individuals can access services without financial 
concerns and costs remain within their financial capacity. 
Healthcare systems aim to provide financial protection 

when utilizing healthcare services [28, 29]. The study 
aims to assess financial protection in dental and medica-
tion expenses among insured individuals, based on their 
exposure to catastrophic health expenditures (CHEs). It 
also examines economic inequality in households’ expo-
sure to catastrophic expenditures for dental services and 
medication, along with its key determinants.

Based on the study findings, there is a considerable 
financial burden on households insured through SSO 
due to dental and medication costs in Iran. The study 
showed that 6.2% and 9.4% of households experienced 
CDHE and CME, respectively. Woldemichael et  al. 

Table 2  The results of multiple logistic regression analysis of main determinants of CDHE and CME among households insured by the 
Social Security Organization, Iran, 2023

* : Significant at 5% level; CDHE: Catastrophic dental health expenditure; CME: Catastrophic medicine health expenditure; a: This variable is not included in the 
analysis; b: None of the households in this category faced catastrophic medicine expenditure (CME)

Variables Coefficient for CDHE (95% CI) Coefficient for CME (95% CI)

Age of household head in year  − 0.013 (− 0.032 to 0.005) 0.016 (0.005 to 0.0276)*

Sex of household head

  Male – –

  Female  − 0.555 (− 1.256 to 0.148)  − 0.081 (− 0.775 to 0.612)

Education status of the household head

  Illiterate – –

  Less than diploma 0.516 (− 0.623 to 1.656) 1.155 (− 0.003 to 2.314)*

  Diploma to bachelor 0.891 (− 0.212 to 1.994) 1.423 (0.255 to 2.591)*

  Master to Ph.D 1.338 (0.138 to 2.538)* 1.303 (− 0.112 to 2.717)*

Living area

  Urban – –

  Rural  − 0.669 (− 1.341 to 0.001)*  − 0.064 (− 0.426 to 0.298)

Having supplementary health insurance

  No – –

  Yes 0.699 (0.225 to 1.172)* 0.002 (−0.538 to 0.542)

Household having member over 65 years old

  No – –

  Yes 0.612 (0.100 to 1.123)* 0.485 (0.139 to − 0.158)

Household having member(s) with chronic disease (s)

  No – –

  Yes –a 0.660 (0.084 to 1.236)*

Economic status of household

  Poorest –

  Poor  − 0.607 (− 1.234 to 0.019)*  − 1.809 (− 2.528 to − 1.091)*

  Middle  − 0.959 (− 1.560 to −0.358)*  − 2.411 (− 3.180 to − 1.643)*

  Rich  − 1.730 (− 2.476 to −0.984)* 0b

  Richest  − 2.062 (− 2.839 to −1.284)*  − 3.364 (− 4.415 to − 2.313)*

Province

  Sistan and Baluchestan – –

  Golestan 0.485 (− 0.137 to 1.108)  − 0.784 (− 1.562 to − 0.006)*

  Kermanshah  − 1.941 (− 2.794 to − 1.089)*  − 2.817 (− 3.831 to − 1.802)*

  Tehran  − 0.053 (− 0.694 to 0.588)  − 0.112 (0.91 to 0.697)

  Yazd  − 0.734 (− 1.406 to − 0.062)*  − 1.235 (− 1.993 to − 0.476)*
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demonstrated that the prevalence of CHE among Ira-
nian’s households that had utilized dental services in 
the past month was 400% higher compared to those 
who did not utilize these services (16% vs. 4%) [30]. In 
another study conducted in South Korea, the results 
indicated that the prevalence of CHEs among house-
holds that used dental services was approximately 

25%, while it was around 8% among households that 
did not use dental services [31]. Furthermore, a study 
conducted in Tunisia in 2022 revealed that the preva-
lence of CHE and catastrophic expenditures for medi-
cation services were 18.4% and 8%, respectively [32]. 
Datta et  al. in Pakistan revealed that the prevalence 
of CHE among households that use medications for 

Fig. 2  The concentration curve of dental costs and medicine costs among households insured by the Social Security Organization, Iran, 2024
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hypertension and diabetes is approximately 7% higher 
than households that do not incur expenses for these 
types of medication [33]. In some studies, the reported 
prevalence rates of CHEs differ from the findings of the 
present study. There are various reasons for the hetero-
geneity in the results of different studies, and therefore, 
the findings of this study were consistent with many 
studies while differing from other studies. One of the 
most important reasons for the variation in results 
among different studies is attributed to the specific 
population under investigation. Other significant fac-
tors include sample size, the questionnaire used, the 
threshold considered, and, of course, the study year. It 
is essential to highlight that this study focused exclu-
sively on estimating the prevalence of catastrophic 
health expenditures (CHEs) related to dental and medi-
cation costs. If other healthcare expenses incurred by 

households were included in the analysis, it is highly 
likely that the prevalence of CHEs would be higher.

The results of our study indicate that specific individual 
and contextual factors were linked to CDHE and CME 
among Iranian households insured by SSO. The educa-
tional level of the household head, residential location 
(urban or rural), presence of individuals over 65 years old 
in the household, household economic status, and prov-
ince of residence were among the most significant factors 
influencing households’ exposure to CDHE. In line with 
our results Massoud and colleagues [34] showed that 
wealthier, urban and larger households and more eco-
nomically developed countries had higher odds of fac-
ing CDHE. The logistic regression results also revealed 
that the age of the household head, educational level of 
the household head, presence of a chronic illness in the 
household, household economic status, and province 
of residence were the most influential factors affecting 
households’ exposure to catastrophic health expendi-
tures related to medication services. Nooraei Motlagh 
et al. [35] identified the utilization of dental and hospital 
services as the primary influential factors contributing 
to households’ exposure to CHEs in Iran. Additionally, 
factors such as having an individual aged over 65 in the 
household, low educational level, female household head, 
and lack of insurance coverage were found to impact 
households’ likelihood of facing CHEs. Another study by 
Rezapour et al. [36] highlighted that being over 60 years 
old, utilizing inpatient services, and making informal 
payments were significant factors influencing house-
holds’ exposure to CHEs. Furthermore, a separate study 
revealed that residing in rural areas, income status, the 
number of employed individuals in the household, and 
marital status were identified as the most influential 
factors affecting households’ exposure to CHEs [37]. 
The results of our study demonstrated the relationship 
between supplementary health insurance coverage and 
the occurrence of CDHE and CME. Our findings indi-
cated that there was no statistically significant associa-
tion between supplementary health insurance coverage 
and CHE in terms of medication expenses. However, 
for dental services, we observed a positive correlation 
between supplementary health insurance coverage and 
the prevalence of CDHE. This seemingly counterintui-
tive finding may be explained by the limited scope and 
coverage of dental services within existing supplemen-
tary insurance plans in Iran. While individuals with 
supplementary insurance may access more dental care, 
the plans may not adequately cover the full cost, leaving 
households vulnerable to catastrophic expenditures. In 
Iran, health insurance does not provide full coverage for 
dental services and medication costs, making households 
more susceptible to CHEs. Consequently, policymakers 

Fig. 3  The concentration curve of prevalence of catastrophic 
dental health expenditure (CDHE) and catastrophic medicine health 
expenditure (CME) among households insured by the Social Security 
Organization, Iran, 2024
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should prioritize expanding the coverage of these ser-
vices to mitigate the occurrence of catastrophic expenses. 
The findings indicate that the SSO should concentrate on 
enhancing the coverage level and scope of dental services 
and medication to improve financial protection for the 
insured population. Consequently, policymakers should 

prioritize expanding the coverage of these services to 
mitigate the occurrence of catastrophic expenses. Learn-
ing from other countries that have successfully expanded 
coverage for essential services could provide valuable 
insights.

Fig. 4  Percentage contributions of each factor to economic-related inequality in the prevalence of dental catastrophic health expenditure (CDHE) 
based on decomposition analysis

Fig. 5  Percentage contributions of each factor to economic-related inequality in the prevalence of medicine catastrophic expenditure (CME) based 
on decomposition analysis
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In our study, we examined the economic inequality in 
dental and medication costs among households, as well 
as households’ exposure to catastrophic expenditures for 
these two services. The results of the study demonstrated 
that dental and medication costs were more concen-
trated among households with higher economic status, 
whereas the concentration of catastrophic expenditures 
due to these two services was observed among the poorer 
households. These findings are consistent with previous 
studies conducted in Iran and other countries [30, 32, 33]. 
A study conducted in Spain found evidence of significant 
socioeconomic disparities and unmet dental care needs 
among the population [38]. Another study revealed that 
OOP payments for dental services can impose a substan-
tial and unnecessary financial burden on households [39]. 
Decomposition analysis also indicated that economic sta-
tus of household is the main factor that contributed to 
the concentration of CDHE and CME among the poor. 
Evidence has shown that poorer households were more 
likely to experience CDHE [39]. Low-income families 
generally have a lower ability to pay for healthcare ser-
vices [23, 40]. A study by Kavosi et al. [41] found that 83% 
of the observed socioeconomic inequality in facing CHE 
was attributable to the economic status of households.

This study is subject to certain limitations that should 
be taken into account when interpreting the findings. A 
key limitation of this study is its cross-sectional design, 
which prevents us from establishing causal relation-
ships between the prevalence of CDHE or CME and 
the explanatory variables. This limitation is particularly 
important when considering policy recommendations, as 
we cannot definitively conclude that interventions target-
ing specific explanatory variables will directly lead to a 
reduction in CDHE or CME. Further research is needed 
to confirm these relationships before implementing large-
scale policy changes. Another limitation of this study is 
that it used self-reported household expenditures, which 
are prone to recall bias. To minimize the effect of this 
bias, the study utilized a monthly recall period for partic-
ipants to report their household expenditures on dental 
care and medication. While this study effectively utilizes 
decomposition analysis to examine catastrophic health 
expenditures, it is important to note that we did not have 
access to data regarding certain factors, such as the role 
of supplementary insurance or chronic diseases. Addi-
tionally, systemic factors like inflation, economic crises, 
or healthcare reforms that may influence the financial 
burden on households were not considered in our analy-
sis. These limitations highlight areas for future research 
and underscore the complexity of understanding health 
expenditure dynamics.

Conclusion
The findings of this study, particularly regarding the 
impact of supplementary health insurance and the eco-
nomic inequalities in accessing dental and medication 
services, have significant implications for achieving 
Universal Health Coverage. Our research highlights the 
significant financial burden that households covered by 
the Social Security Organization (SSO) face regarding 
out-of-pocket (OOP) healthcare expenses, particularly 
in dental care and medications. The study found that 
6.2% of households experienced catastrophic dental 
health expenditures (CDHE), while 4.9% faced cata-
strophic medical expenditures (CME). Importantly, 
these catastrophic expenses were disproportionately 
concentrated among economically disadvantaged 
households, with a concentration index indicating that 
financial status is a critical factor in this disparity. The 
decomposition analysis revealed that the household 
wealth index accounted for 45.4% of the concentration 
of CDHE and 22.5% of CME among poorer households, 
underscoring the role of socioeconomic status in deter-
mining health expenditure outcomes. To mitigate these 
disparities, it is essential for policymakers to implement 
targeted health policies aimed at reducing OOP pay-
ments, specifically for low-income households insured 
through the SSO. Furthermore, to enhance financial 
protection for its members, the SSO should consider 
expanding both the depth and breadth of coverage for 
dental services and medications. These measures are 
crucial in addressing the socioeconomic inequalities 
observed in our findings and ensuring equitable access 
to necessary healthcare services.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s41043-​025-​00828-z.

Supplementary Material 1.

Supplemntary Material 2.

Acknowledgements
The authors would like to extend their heartfelt gratitude to everyone who 
contributed to this research

Author contributions
SR and SA developed the idea, collected and analyzed the data and drafted 
the initial report. MAMGH critically reviewed the paper, offering comments 
on the first draft. SA and SR collaborated on implementing the revisions and 
producing the final edition of the manuscript. Writing—review & editing: all 
authors.

Funding
This research received a grant from Kermanshah University of Medical Sci-
ences (grant no. 4020935). The funder did not have any role in the study’s 
design; the collection, analysis, or interpretation of data, or the drafting of the 
manuscript.

https://doi.org/10.1186/s41043-025-00828-z
https://doi.org/10.1186/s41043-025-00828-z


Page 12 of 13Rezaei et al. Journal of Health, Population and Nutrition           (2025) 44:87 

Availability of data and materials
The datasets are not publicly available but are available from the correspond-
ing author upon reasonable request.

Declarations

Ethics approval and consent to participate
The research protocol was reviewed and approved by the Research Deputy 
of Kermanshah University of Medical Sciences, with the approval number 
IR.KUMS.REC.1402.616. The study was conducted in full compliance with the 
ethical principles outlined in the Declaration of Helsinki. Before data collection 
began, the researchers verbally explained the study’s purpose to each poten-
tial participant and obtained their verbal consent to participate. Participants 
were informed of their right to withdraw from the study at any time without 
consequence.

Competing interests
The authors declare no competing interests. Supplementary Material 1

Author details
1 Research Center for Environmental Determinants of Health, Health Institute, 
Kermanshah University of Medical Sciences, Kermanshah, Iran. 2 Social Welfare 
Management Research Center, University of Social Welfare and Rehabilitation 
Sciences, Tehran, Iran. 3 Social Development and Health Promotion Research 
Center, Health Institute, Kermanshah University of Medical Sciences, Isar Sq., 
Across From Farabi Hospital, Kermanshah 6719851351, Iran. 

Received: 29 August 2024   Accepted: 11 March 2025

References
	1.	 Wagstaff A. Measuring financial protection in health. Geneva: World Bank 

Publications; 2008.
	2.	 Organization WH. The world health report 2000: health systems: improv-

ing performance. Geneva: World Health Organization; 2000.
	3.	 https://​rc.​majlis.​ir/​rc-​assets/​uploa​ds/​af581​c2cd9​1cf91​dcd14​d79c1​c8aa5​

b6.​pdf
	4.	 Buigut S, Ettarh R, Amendah DD. Catastrophic health expenditure 

and its determinants in Kenya slum communities. Int J Equity Health. 
2015;14:1–12.

	5.	 Wagstaff A, Doorslaer EV. Catastrophe and impoverishment in paying 
for health care: with applications to Vietnam 1993–1998. Health Econ. 
2003;12(11):921–33.

	6.	 Mehrdad R. Health system in Iran. JMAJ. 2009;52(1):69–73.
	7.	 Hajizadeh M, Nghiem HS. Hospital care in Iran: an examination of national 

health system performance. Int J Healthc Manag. 2013;6(3):201–10.
	8.	 Hajizadeh M, Connelly LB. Equity of health care financing in Iran: the 

effect of extending health insurance to the uninsured. Oxf Dev Stud. 
2010;38(4):461–76.

	9.	 https://​landi​nfo.​no/​wp-​conte​nt/​uploa​ds/​2020/​08/​Report-​Iran-​Welfa​re-​
system-​12082​020.​pdf

	10.	 Doshmangir L, Bazyar M, Rashidian A, Gordeev VS. Iran health insurance 
system in transition: equity concerns and steps to achieve universal 
health coverage. Int J Equity Health. 2021;20(1):37.

	11.	 Dehnavieh R, Rahimi H. Basic health insurance package in Iran: revision 
challenges. Iran J Public Health. 2017;46(5):719.

	12.	 Azzani M, Roslani AC, Su TT. Determinants of household cata-
strophic health expenditure: a systematic review. Malays J Med Sci. 
2019;26(1):15–43.

	13.	 Rezaei S, Hajizadeh M. Measuring and decomposing socioeconomic 
inequality in catastrophic healthcare expenditures in Iran. J Prev Med 
Public Health. 2019;52(4):214.

	14.	 Aryankhesal A, Etemadi M, Mohseni M, Azami-Aghdash S, Nakhaei M. 
Catastrophic health expenditure in Iran: a review article. Iran J Public 
Health. 2018;47(2):166.

	15.	 Rezaei S, Woldemichael A, Hajizadeh M, Kazemi KA. Catastrophic health-
care expenditures among Iranian households: a systematic review and 
meta-analysis. Int J Hum Rights Healthc. 2019;12(2):105–15.

	16.	 Rezaei S, Woldemichael A, Ebrahimi M, Ahmadi S. Trend and status of out-
of-pocket payments for healthcare in Iran: equity and catastrophic effect. 
J Egypt Public Health Assoc. 2020;95:1–8.

	17.	 Doshmangir L, Yousefi M, Hasanpoor E, Eshtiagh B, Haghparast-Bidgoli 
H. Determinants of catastrophic health expenditures in Iran: a systematic 
review and meta-analysis. Cost Eff Resour Alloc. 2020;18:1–21.

	18.	 Piroozi B, Zarei B, Ghaderi B, Safari H, Moradi G, Rezaei S, et al. Cata-
strophic health expenditure and its determinants in households with 
gastrointestinal cancer patients: evidence from new health system 
reform in Iran. Int J Hum Rights Healthc. 2019;12(4):249–57.

	19.	 Woldemichael A, Rezaei S, Kazemi Karyani A, Ebrahimi M, Soltani S, 
Aghaei A. The impact of out-of pocket payments of households for 
dental healthcare services on catastrophic healthcare expenditure in Iran. 
BMC Public Health. 2021;21:1–8.

	20.	 Zarei L, Moradi N, Peiravian F, Hatami-Mazinani N, Mahi-Birjand M, Ara-
bloo J, Babar Z-U-D. Catastrophic pharmaceutical expenditure in patients 
with type 2 diabetes in Iran. Int J Equity Health. 2022;21(1):188.

	21.	 Amiresmaili M, Emrani Z. Investigating the exposure of Iranian house-
holds to catastrophic health expenditure due to the need to purchase 
medicines. PLoS ONE. 2019;14(4):e0214783.

	22.	 Davari M, Haycox A, Walley T. The Iranian health insurance system; past 
experiences, present challenges and future strategies. Iran J Public 
Health. 2012;41(9):1.

	23.	 Xu K, Evans DB, Kawabata K, Zeramdini R, Klavus J, Murray CJ. House-
hold catastrophic health expenditure: a multicountry analysis. Lancet. 
2003;362(9378):111–7.

	24.	 O’Donnell O, O’Neill S, Van Ourti T, Walsh B. Conindex: stata module to 
perform estimation of concentration indices. Boston: Boston College 
Department of Economics; 2022.

	25.	 Wagstaff A. The concentration index of a binary outcome revisited. 
Health Econ. 2011;20(10):1155–60.

	26.	 Wagstaff A, Van Doorslaer E, Watanabe N. On decomposing the causes of 
health sector inequalities with an application to malnutrition inequalities 
in Vietnam. J Econom. 2003;112(1):207–23.

	27.	 O’donnell O, Van Doorslaer E, Wagstaff A, Lindelow M. Analyzing health 
equity using household survey data. Washington, DC: World Bank; 2008.

	28.	 Goddard M, Smith P. Equity of access to health care services: theory and 
evidence from the UK. Soc Sci Med. 2001;53(9):1149–62.

	29.	 Soltani S, Takian A, Akbari Sari A, Majdzadeh R, Kamali M. Financial 
barriers to access to health services for adult people with disability in 
Iran: the challenges for universal health coverage. Iran J Public Health. 
2019;48(3):508–15.

	30.	 Woldemichael A, Rezaei S, Kazemi Karyani A, Ebrahimi M, Soltani S, 
Aghaei A. The impact of out-of pocket payments of households for 
dental healthcare services on catastrophic healthcare expenditure in Iran. 
BMC Public Health. 2021;21(1):1474.

	31.	 Kim Y, Yang B. Relationship between catastrophic health expenditures 
and household incomes and expenditure patterns in South Korea. Health 
Policy. 2011;100(2–3):239–46.

	32.	 Ismaïl S, Arfa C. Effects of out-of-pocket medicine’s spending on cata-
strophic expenditure and impoverishment in Tunisia. Value Health Reg 
Issues. 2022;30:109–18.

	33.	 Datta BK, Husain MJ, Asma S. Assessing the relationship between out-
of-pocket spending on blood pressure and diabetes medication and 
household catastrophic health expenditure: evidence from Pakistan. Int J 
Equity Health. 2019;18:1–12.

	34.	 Masood M, Sheiham A, Bernabé E. Household expenditure for dental care 
in low and middle income countries. PLoS ONE. 2015;10(4):e0123075.

	35.	 Nouraei Motlagh S, Rezapour A, Lotfi F, Adham D, Sarabi AA. Investigat-
ing adverse effects of health expenditures in households of deprived 
provinces. J Health Hyg. 2017;8(4):425–35.

	36.	 Rezapour A, Ebadifard AA, Asadi S, Bagherifaradonbeh S, Toofan F. 
Estimating the odd-ratio of factors affecting households’exposure 
to catastrophic and impoverishing health expenditures. J Mil Med. 
2016;18(1):355–61.

	37.	 Shokri A, Bolbanabad AM, Rezaei S, Moradi G, Piroozi B. Has Iran achieved 
the goal of reducing the prevalence of households faced with cata-
strophic health expenditure to 1%?: a national survey. Health Sci Rep. 
2023;6(4):e1199.

	38.	 Urbanos-Garrido RM, Peña-Longobardo LM, Comendeiro-Maaløe M, Oliva 
J, Ridao-López M, Bernal-Delgado E. Can people afford to pay for health 

https://rc.majlis.ir/rc-assets/uploads/af581c2cd91cf91dcd14d79c1c8aa5b6.pdf
https://rc.majlis.ir/rc-assets/uploads/af581c2cd91cf91dcd14d79c1c8aa5b6.pdf
https://landinfo.no/wp-content/uploads/2020/08/Report-Iran-Welfare-system-12082020.pdf
https://landinfo.no/wp-content/uploads/2020/08/Report-Iran-Welfare-system-12082020.pdf


Page 13 of 13Rezaei et al. Journal of Health, Population and Nutrition           (2025) 44:87 	

care? In: New evidence on financial protection in Spain. Geneva: WHO; 
2021.

	39.	 Sun X, Bernabé E, Liu X, Gallagher JE, Zheng S. Determinants 
of catastrophic dental health expenditure in China. PLoS ONE. 
2016;11(12):e0168341.

	40.	 Xu K, Evans DB, Carrin G, Aguilar-Rivera AM, Musgrove P, Evans T. 
Protecting households from catastrophic health spending. Health Aff. 
2007;26(4):972–83.

	41.	 Kavosi Z, Rashidian A, Pourreza A, Majdzadeh R, Pourmalek F, Hosseinpour 
AR, et al. Inequality in household catastrophic health care expenditure in 
a low-income society of Iran. Health Policy Plan. 2012;27(7):613–23.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Exploring dental and medicine health expenditures in Iran: financial protection and inequality analysis
	Abstract 
	Background 
	Method 
	Findings 
	Conclusion 

	Introduction
	Methods
	Study setting
	Sample size, sampling method, and data collection tool
	Data analysis
	Socioeconomic-related inequality in CDHE, CME and OOP payments for dental care and medicine

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


