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Objective: Ensuring fair financial contribution is one of the main goals of the Health 
Transformation Plan (HTP) of Iran. This study aims to estimate socioeconomic inequality 
differences in catastrophic health expenditure (CHE) between urban and rural areas of Iran 
after the implementation of the HTP during 2017.
Materials and Methods: Data from a representative survey of households’ income and 
xpenditure from the Iran Statistical Center (ISC) were used for the analysis. We applied the 
World Health Organization (WHO) cut-off of 40% payment for CHE, and Wagstaff’s 
normalized concentration index (C) to measure and decompose the inequality. Also, 
Blinder–Oaxaca decomposition analysis was used to decompose contributors of inequality 
differences between rural and urban areas.
Results: The overall incidence of CHE among Iranian households during the year 2017 was 
3.32% with a standard deviation (SD) of 17.91%, and the mean (SD) levels of CHE in rural 
and urban areas of Iran were 4.37% (20.45%) and 2.97% (16.99%), respectively. The 
aggregate socioeconomic status (SES)-related inequality in CHE was significantly 
(p<0.001) different from zero (C=−0.238) and there was a significant (p<0.05) difference 
between rural (C=-0.150) and urban (C=0.218) areas. SES was the highest contributor to 
inequality in both rural (130.09) and urban (144.17) areas. The Blinder–Oaxaca decomposi-
tion revealed that SES (175.01%) followed by outpatient services (120.29%) were the main 
contributors to differences in inequality in rural and urban areas. Sex (−101.42%) and health 
insurance coverage were among negative contributors to this inequality difference.
Conclusion: Our findings revealed a significant pro-rich inequality in CHE. Also, some 
variables, such as sex and region, made different contributions in rural and urban areas. 
However, SES, itself, made the highest contribution in both areas and explained the greatest 
share of difference in inequality between the two areas. This issue calls for revision of the 
HTP to further address the risk of CHE and socioeconomic disparity among Iranian house-
holds, especially those with lowSES.
Keywords: inequality, catastrophic health expenditure, Health Transformation Plan, Iran

Introduction
Financial protection of households is one of the main objectives of many healthcare 
systems and a key determinant of universal health coverage (UHC).1,2 Citizens’ 
utilization of healthcare services without incurring financial hardship contributes to 
the development and economic growth of countries.3 However, most of the 
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developing countries have failed to achieve financial pro-
tection of their citizens, and annually many households 
face catastrophic health expenditure (CHE) and impover-
ishment due to costs related to healthcare services 
utilization.1,4

The increase in health spending due to advances in 
medical technology over the past few decades and the 
increased expectations of individuals have created new 
challenges for financing healthcare services.5 Annually 
about 44 million households (or more than 150 million 
people) globally experience CHE, of which nearly 
25 million suffer from impoverishment related to health-
care services utilization.6 The share of out-of-pocket pay-
ments (OOPs) for the health of households from total 
payments reflects the effectiveness of the health system 
in financially protecting the citizens. OOP is the most 
inefficient mechanism for financing healthcare. These pay-
ments can lead households with CHE, especially in under-
resourced and developing countries, to a low income and 
may even push them below the poverty line.7 Besides, 
OOP can lead poor people not to seek healthcare because 
the costs of the services can be unaffordable for them.4

Evidence from Iran has revealed a high prevalence of 
OOPs. On average, 7% of Iranian households have been 
faced with CHE during the past few decades.8 The fourth 
5-year development plan of Iran aims to decrease OOP by 
30% and the incidence of CHE to 1%.9

Governments have been trying to reduce disparities in 
health outcomes through policies of the health sector and 
other sectors.10 The government of Iran has implemented 
the Health Transformation Plan (HTP) since April 2014, 
with the aim of improving health service coverage to 
citizens by reducing OOPs through different mechanisms, 
including the provision of health coverage to uninsured 
people, decreasing coinsurance payments to inpatient ser-
vices in public hospitals, improving financial protection, 
and decreasing the incidence of CHE. However, the issue 
of ensuring fair financial contribution remains one of the 
main challenges to Iran’s healthcare system.11

Previous studies in Iran mainly focused on the inci-
dence and intensity of CHE and its determinants.12,13 

Some evidence also revealed a higher incidence of CHE 
during the year 2013 than during the year 2008, and failure 
to achieve financial protection of households.14 After the 
implementation of the HTP, another study in Kurdistan 
province reported similar findings,15 while a study in 
Guilan province reported a decreased incidence of CHE 
from 5.75% in 2013 to 3.82% in 2015. The inequity in and 

utilization of health services in the province showed sig-
nificant changes after the implementation of the HTP.2 

However, the effect of the HTP on the financial protection 
of Iranian households against CHE is debatable, and there 
is little understanding concerning the inequality in CHE 
since the introduction of the HTP. Furthermore, there is 
a lack of evidence about the socioeconomic inequality 
differences in CHE between rural and urban areas of 
Iran, and contributors to inequality in rural and urban 
populations of the country are not well documented. This 
study aims to investigate the incidence of CHE, and to 
explain socioeconomic inequality differences in CHE 
between urban and rural areas of Iran since the implemen-
tation of the HTP during 2017. The findings are antici-
pated to be helpful as a basis for further evaluation of the 
effectiveness of the HTP in reducing CHE, and as an input 
for decision-makers to devise mechanisms for reducing 
unfair CHE in different regions of Iran and perhaps in 
other similar contexts.

Materials and Methods
Data Source and Variables
We extracted data from the income–expenditure survey of 
Iran Statistical Center (ISC) of 2017, and the final dataset 
used for the analysis comprised 37,959 households. In this 
study, the sex and educational level of the head of the 
household; presence of an under-5-year-old child, an 
elderly person, or a person with a chronic specific disease 
(thalassemia, cancer, etc.) in the household; the house-
hold’s health insurance coverage status; place of residence; 
and inpatient services utilization and outpatient services 
utilization were the explanatory variables. The household’s 
socioeconomic status (SES) was another explanatory vari-
able used as a ranking variable to measure the inequalities. 
We categorized the households into five socioeconomic 
groups, ranging from the lowest (1st quintile) to the high-
est (5th quintile). For this purpose, we applied a principal 
component analysis (PCA), and possession of a car, motor-
cycle, bicycle, radio, refrigerator, freezer, stove, vacuum 
cleaner, CD/DVD player, personal computer, sewing 
machine, cooler, washing mashing, microwave, central 
heating, use of natural gas for cooking, per capita rooms, 
per capita house area and access to piped drinking water, 
electricity, internet, telephone and sewage network were 
included as SES variables. Also, the educational level and 
employment of the head of the household were considered 
as SES variables. According to the SES index, households 
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were categorized in five quintiles from the lowest (1st 
quintile) to highest (5th quintile) SES. CHE was the out-
come variable and has been described as a state when 
a household’s expenditure exceeds 40% of its capacity to 
pay (CTP) for healthcare services, while the difference 
between the household’s income and living expenditures 
reflected the CTP.16 All provinces of Iran were included in 
the final analysis, and according to similarities such as 
geographic location and culture, the provinces were cate-
gorized into five regions of north, northeast, south, west, 
and east.

Statistical Analysis
Estimation of Catastrophic Health Expenditure 
(CHE)
Different studies have used different thresholds to define 
CHE. In this study, we applied the World Health 
Organization (WHO) threshold of 40% payment to deter-
mine CHE17,18 and used the CTP approach to calculate 
CHE. Wagstaff proposes a lifetime money metric utility 
(LMMU) approach to define medical expenses as cata-
strophic in terms of their lifetime consequences.19 

Accordingly, after adjusting for household size, we 
obtained the CTP by deducting the average subsistence 
spending of each household on food, which fell within 
the 45th to the 55th percentile, from the effective 
income. Finally, we considered those households with 
OOPs for medical services exceeding 40% of their CTP 
as having experienced CHE.4,20

Inequality Measurement
Wagstaff’s normalized concentration index (C), which is 
expressed mathematically as follows,21 was used to mea-
sure the inequality in CHE:

C ¼
2

nμ 1 � μð Þ
∑
n

i¼1
yiri � 1 (1) 

where yi represents the ith household facing CHE, ri is the 
ith household’s fractional rank in the distribution of the 
household’s SES, and µ is the mean of the CHE. The values 
of C fall in the interval [−1, +1] and a value of zero 
indicates an equal distribution of the outcome variable 
among the different SES quintiles. The positive (negative) 
values indicate the pro-poor (pro-rich) inequality in CHE.

Decomposition of Inequality
We used Wagstaff’s relative concentration index (C) 
decomposition technique to determine the contributions 

of the explanatory variables to the measured inequalities 
in CHE.22 Assuming a linear relationship between CHE 
and its determinants, we can express the decomposition of 
the C for CHE as:

C ¼ ∑
k

βk
�X k

μ

� �

Ck þ
Ce

μ
¼ ∑

k
ηkCk þ

Ce

μ
¼ Cŷ þ

Ce

μ
(2) 

where here C was decomposed to the inequality that is 
attributable to the variations of the explanatory variable 
between SES quintiles (Cŷ) and its residual ( Ce

μ ); (βk) 
represents the marginal effect of the explanatory variable 

as measured by a logit regression model; βk
�X k

μ

� �
is the 

elasticity of the explanatory variable; and �Xk and (μ) 
represent the mean values of the explanatory variable k 
(xk) and CHE, respectively. Also, Ck denotes the Wagstaff 
normalized CI for each explanatory variable. A positive 
association between the explanatory variable (xk) and CHE 
indicates a lower likelihood of the outcome variable 
among the poor (pro-poor), while a negative relationship 
indicates a higher contribution among the rich (pro-rich).

Finally, we determined the absolute contribution of 
each explanatory variable to the inequality in CHE by 
multiplying the elasticity value of the explanatory variable 
by its concentration index (ηkCk). This value was divided 
by the C of the CHE to obtain the percentage contribution 
of the explanatory variables to the measured inequality 
of CHE.

Decomposition of Differences in Inequality
Blinder–Oaxaca decomposition analysis was performed to 
measure the contribution of changes in the explanatory 
variables to the measured differences in CHE in rural 
and urban areas of Iran. The decomposition formula is:

ΔC ¼ ∑
k

ηktðCkt � Ckt� 1Þ þ∑
k

Ckt� 1ðηkt � ηkt� 1Þ

þ Δ
Cet

μt

� �

(3) 

where Ckt is Wagstaff C and ηkt is the elasticity of the 
explanatory variable k in rural areas; andCkt� 1 is Wagstaff 
C and ηkt� 1 is the elasticity of the explanatory variable k in 
urban areas.22 The weight of samples was considered in all 
analyses performed in this study. Microsoft Excel sheet 
2013 was used to extract the data, and the analysis was 
performed using Stata statistical package version 14.2 
(StataCorp, College Station, TX, USA).
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Results
Out of the total 37,959 households included in the analy-
sis, male and female household heads accounted for 
32,637 (85.98%) and 5322 (14.02%), respectively. 
Households without an under-5-year-old child and or an 
elderly person (74.27% vs 75.58%) made up about three- 
fourths each. The proportions of urban and rural residents 
(49.26% vs 50.74%) were almost equal. While 79.07% of 
the total households had health insurance, outpatient and 
inpatient services utilization accounted for 51.83% and 
19.42%, respectively.

Catastrophic Health Expenditure (CHE)
The overall mean of facing CHE during 2017 among the 
households in Iran was 3.32% with a standard deviation 
(SD) of 17.91%, and ranged from the lowest for 
Kohgiluyeh and Boyer-Ahmad province (0.35%) to the 
highest for Lorestan province (6.62%) (Table 1). Female- 
headed households had a higher mean of CHE (4.64%) 
than the male-headed households (3.12%). Overall, house-
holds with an elderly person (6.70%), with no under- 
5-year-old children (4.17%), with a family size of 1–2 
people (6.14%), living in rural areas (4.36%), with indivi-
duals having chronic specific diseases (19.73%), and those 
who utilize inpatient (11.38%) and outpatient (6.02%) 
services showed higher mean CHE (Table 2).

The findings indicated no considerable difference 
between insured and uninsured households regarding the 
mean CHE (3.04% vs 3.43%), and CHE was highest in 
proportion among the first SES quintile households 
(5.61%) compared with the other quintiles. The lowest 
CHE proportion was in Kohgiluyeh and Boyer-Ahmad 
province (0.27%) while the highest was in Lorestan pro-
vince (7.39%). In Tehran province, the capital of Iran, the 
proportion of CHE was 2.31%. Regarding regions, the 
lowest and highest mean CHE were in the north (2.84%) 
and west (3.32), respectively (Table 1).

Inequality in CHE
The inequality in CHE in Iran during 2017 revealed 
a deviation from the 45-degree line of perfect equality 
(C=−0.226), indicating the relative concentration of CHE 
in the lower SES quintiles. Not only did 28 (90.32%) out 
of the total 31 provinces in Iran reveal pro-rich inequality 
in CHE (Table 3), but also 23 of the provinces (74.19%) 
showed statistically significant inequality in CHE 
(p<0.05). Qazvin (C=−0.559; p<0.001) and South 

Khorasan (C=−0.510; p<0.001) provinces had the highest 
amount of inequality. Hamadan was the only province 
with pro-poor significant inequality (p<0.05). The total 
mean (SD) values of CHE in rural and urban areas of 
Iran were 4.37% (20.45%) and 2.97% (16.99%), respec-
tively (Table 1). Table 4 shows the comparison of normal-
ized C for rural and urban areas. The pro-rich SES 
inequality in urban areas (C=−0.218) was higher than in 
rural areas (C=−0.150) and this difference was statistically 
significant (p<0.05).

Decomposition of CHE Inequality
The results of decomposition analysis of inequality in 
CHE in rural and urban areas of Iran are shown in Table 
5. This table presents the mean, marginal effect, elasticity, 
C for explanatory variables, and absolute and percentage 
contributions of the variables to the measured inequality.

Based on percentage contributions, SES, household 
size, sex, health insurance coverage, and presence of an 
elder in the household were the main contributors to 
inequality in rural areas, by 130.09%, 42.81%, 14.84%, 
14.21%, and 13.92%, respectively. On the other hand, use 
of outpatient services (83.80%), use of inpatient services 
(19.66%), and region of residency (18.88%) were the main 
negative contributors to inequality in rural areas of Iran. In 
urban areas of Iran, SES (144.17%), itself, was also the 
highest positive contributor to measured inequality 
in CHE.

Furthermore, household size and the presence of an 
elderly person explained 29.58% and 10.91% of the socio-
economic inequality in CHE, respectively. In contrast, sex 
(21.26%) and outpatient services utilization (19.69%) 
negatively contributed to inequality. Generally, the vari-
ables included in the model explained 55.24% of the over-
all inequality in CHE. Table 6 shows the results of 
Blinder–Oaxaca decomposition of differences in socioeco-
nomic inequality in CHE in rural and urban areas. SES, 
utilization of outpatient services, region of residency, and 
utilization of inpatient services were the main positive 
contributors to the difference in inequality in CHE in 
urban and rural areas, by 175%, 120.29%, 50.40%, and 
41.64%, respectively. In contrast, sex (101.42%), health 
insurance coverage (36.10%), and having an under-5-year- 
old child in the household (9.21%) negatively contributed 
to the difference in SES-related inequality between rural 
and urban areas of Iran.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                               

ClinicoEconomics and Outcomes Research 2020:12 672

Kazemi-Karyani et al                                                                                                                                                Dovepress

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Discussion
This study measured and decomposed the SES inequalities 
of CHE among Iranian households in rural and urban areas 
using national survey data for the year 2017. The extent of 
the overall CHE in our study was less than one-fourth of 
that reported in 2001 (3.32% vs 15.3%),23 and as high as 

that reported by many other studies (2.5% to 3.9%) before 
the implementation of the HTP in Iran.24–26 Similarly, 
evidence from households in low-income Latin American 
countries revealed a wide variation in the magnitude of 
CHE.4 Countries such as the Czech Republic, Slovakia, 
and the UK experienced zero CHE, while the 

Table 1 Incidence of CHE Among Iranian Households by Province and Region, 2017

Region Province Total (%) CHE

Number (%) Mean (SD)*, %

North Tehran (TE) 1948 (5.13) 45 (2.31) 2.00 (14.01)
Mazandaran (MZ) 1106 (2.91) 69 (6.24) 5.44 (22.69)

Golestan (GO) 1344 (3.54) 68 (5.06) 4.05 (4.05)

Qazvin (QA) 1006 (2.65) 35 (3.48) 2.28 (14.93)
Semnan (SE) 959 (2.53) 59 (6.15) 4.60 (20.96)

Alborz (AL) 1040 (2.74) 27 (2.60) 2.33 (15.10)

Qom (QO) 1026 (2.70) 56 (5.46) 3.84 (19.23)
Sum 8429 (22.21) 359 (4.26) 2.84 (16.60)

South Isfahan (IS) 1345 (3.54) 58 (4.31) 3.55 (18.51)
Bushehr (BU) 1124 (2.96) 22 (1.96) 1.82 (13.38)

Hormozgan (HO) 1424 (3.75) 64 (4.49) 3.99 (19.59)

Fars (FA) 1507 (3.97) 103 (6.83) 5.61 (23.02)
Chaharmahal and Bakhtiari (CB) 926 (2.44) 15 (1.62) 2.20 (14.66)

Kohgiluyeh and Boyer-Ahmad (KO) 1130 (2.98) 3 (0.27) 0.35 (5.92)

Sum 7456 (19.64) 265 (3.55) 3.94 (19.44)

East Razavi Khorasan (RK) 1567 (4.13) 78 (4.98) 4.51 (20.75)
North Khorasan (NK) 1394 (3.67) 62 (5.06) 4.08 (19.79)

South Khorasan (SK) 1328 (3.50) 37 (2.79) 2.28 (14.91)

Kerman (KE) 1155 (3.04) 14 (1.21) 1.27 (11.21)
Sistan and Baluchestan (SB) 1397 (3.68) 13 (0.93) 0.72 (8.47)

Yazd (YA) 1219 (3.21) 36 (2.95) 1.88 (13.59)

Sum 8060 (21.23) 240 (2.98) 2.86 (16.68)

Northwest West Azerbaijan (WA) 1158 (3.05) 29 (2.50) 3.35 (18.00)
East Azerbaijan (EA) 1280 (3.37) 54 (4.22) 3.67 (18.79)

Guilan (GU) 1213 (3.20) 62 (5.11) 4.09 (19.81)

Zanjan (ZA) 1120 (2.95) 29 (2.59) 2.30 (15.00)
Kurdistan (KU) 880 (2.32) 3 (0.34) 0.39 (6.20)

Ardabil (AR) 1040 (2.74) 32 (3.08) 3.26 (17.75)

Sum 6691 (17.63) 209 (3.12) 3.17 (17.51)

West Kermanshah (KSH) 1188 (3.13) 36 (3.03) 2.37 (15.21)
Lorestan (LO) 1069 (2.82) 79 (7.39) 6.62 (24.87)
Ilam (IL) 999 (2.63) 21 (2.10) 1.86 (13.51)

Markazi (MA) 1447 (3.81) 79 (5.46) 3.48 (18.34)

Hamadan (HA) 1262 (3.32) 17 (1.35) 1.62 (12.61)
Khuzestan (KH) 880 (2.32) 89 (6.55) 6.16 (24.05)

Sum 7323 (19.29) 240 (2.98) 4.38 (20.46)

Rural 19,261 (50.74) 839 (4.36) 4.37 (20.45)

Urban 18,698 (49.26) 555 (2.97) 2.97 (16.99)

Overall 37,959 (100) 1394 (3.67) 3.32 (17.91)

Note: *Mean is adjusted based on sample weights.
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underresourced countries such as Brazil and Vietnam had 
CHE of more than 10%.18 The overall CHE in our study is 
more than six times that reported from Turkey (3.67% vs 
0.6%), and more than three and a half times lower (3.32% 
vs 13%) than that of China. However, consistent with the 
reports of studies in Turkey and China,27,28 our findings 

indicated a higher risk of CHE among the lower SES 
groups and rural residents.

The proportion of CHE for Tehran province (2.31%) in 
our study was markedly lower than the findings reported 
during 2011 and 2012 from the same city.29,30 However, 

Table 2 Descriptive Statistics and Incidence of CHE Among 
Iranian Households, 2017

Variables Total (%) CHE

Number 
(%)

Mean 
(SD)*, %

Sex
Female 5322 (14.02) 280 (5.26) 4.64 (21.03)

Male 32,637 (85.98) 1114 (3.41) 3.12 (17.38)

Household size
1–2 people 9898 (26.08) 608 (6.14) 5.49 (22.78)

3–4 people 19,442 (51.22) 559 (2.88) 2.52 (15.67)

5 and more people 8619 (16.28) 227 (2.63) 2.80 (16.49)

Have under-5-year- 
old child

No 28,194 (74.27) 1177 (4.17) 3.71 (18.91)

Yes 9765 (25.73) 217 (2.22) 2.08 (14.25)

Have an elderly 
person

No 28,194 (75.58) 773 (2.69) 2.44 (15.44)

Yes 9765 (24.42) 621 (6.70) 6.39 (24.45)

Have health 
insurance

No 7944 (20.93) 295 (3.71) 3.04 (17.16)

Yes 30,015 (79.07) 1099 (3.66) 3.43 (18.19)

Utilized inpatient 
healthcare services

No 30,586 (80.58) 555 (1.81) 1.64 (12.69)

Yes 7373 (19.42) 839 (11.38) 10.31 (30.41)

Utilized outpatient 
healthcare services

No 18,283 (48.17) 210 (1.15) 1.10 (10.43)

Yes 19,676 (51.83) 1184 (6.02) 5.35 (22.50)

Special disease in 
household

No 37,437 (98.62) 1291 (3.45) 3.05 (17.64)

Yes 522 (1.38) 103 (19.73) 19.29 (39.49)

SES quintiles
1st (the lowest) 7592 (20) 426 (5.61) 5.56 (22.92)

2nd 7592 (20) 351 (4.62) 4.80 (21.38)

3rd 7592 (20) 262 (3.45) 3.96 (19.49)

4th 7592 (20) 210 (2.77) 2.78 (16.44)

5th (the highest) 7591 (20) 145 (1.91) 1.94 (13.79)

Notes: *Mean is adjusted based on sample weights.

Table 3 Normalized Concentration Index (C) for Inequality in 
CHE by Province and Region of Iran, 2017

Region Province C SE p-Value

North Tehran (TE) −0.237 0.093 <0.050
Mazandaran (MZ) −0.249 0.076 <0.010
Golestan (GO) −0.264 0.079 <0.001

Qazvin (QA) −0.559 0.121 <0.001

Semnan (SE) −0.368 0.088 <0.001
Alborz (AL) −0.150 0.118 0.204

Qom (QO) −0.25 0.093 <0.010

Sum −0.302 0.032 <0.001

South Isfahan (IS) −0.301 0.084 <0.001
Bushehr (BU) −0.479 0.128 <0.001

Hormozgan (HO) −0.301 0.077 <0.001

Fars (FA) −0.264 0.064 <0.001
Chaharmahal and 

Bakhtiari (CB)

−0.113 0.129 0.381

Kohgiluyeh and 
Boyer-Ahmad (KO)

0.193 0.291 0.507

Sum −0.248 0.034 <0.001

East Razavi Khorasan (RK) −0.193 0.070 <0.050
North Khorasan (NK) −0.316 0.077 <0.001

South Khorasan (SK) −0.510 0.105 <0.001
Kerman (KE) −0.376 0.151 <0.001

Sistan and 

Baluchestan (SB)

0.029 0.182 0.057

Yazd (YA) −0.257 0.121 <0.050

Sum −0.069 0.038 0.071

Northwest West Azerbaijan 

(WA)

−0.179 0.094 0.057

East Azerbaijan (EA) −0.233 0.085 <0.010

Guilan (GU) −0.313 0.083 <0.001

Zanjan (ZA) −0.264 0.0215 <0.050
Kurdistan (KU) −0.005 0.314 0.984

Ardabil (AR) −0.162 0.100 0.108

Sum −0.230 0.040 <0.001

West Kermanshah (KSH) −0.506 0.109 <0.001

Lorestan (LO) −0.305 0.070 <0.001
Ilam (IL) −0.001 0.135 0.995

Markazi (MA) −0.360 0.082 <0.001

Hamadan (HA) 0.314 0.128 <0.050
Khuzestan (KH) −0.153 0.065 <0.050

Sum −0.238 0.033 <0.001

Overall −0.226 0.016 <0.001

Abbreviation: SE, standard error.
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the CHE for Guilan province in our study was consider-
ably higher than that reported from a study 1 year after the 
implementation of the HTP in the same province.2 The rise 
of CHE in our study implies a higher OOP that may be 
associated with the increased inflation rate of the Iranian 
currency or a gap in the insurance coverage for some 
services, such as drugs and outpatient services.31 Overall, 
the high CHE revealed in our findings implies that the 
HTP did not significantly reduce the OOPs of the house-
holds, and the inequality in CHE remained pro-rich.

Evidence from a developing country in Africa reported 
that non-poor residents were more likely to use healthcare 
services and less likely to experience CHE than poor 
residents.32 In India, a study reported the existence of 
a difference in economic burden and the impact of 
OOPs between urban and rural residents, and among states 
within the country.33 Our findings also revealed 
differences in the magnitude of CHE and its inequality 
among the provinces and regions in Iran. The west and 
north of the country had the highest and lowest CHE, 
respectively. The eastern region of Iran showed the lowest 
inequality in CHE, whereas the northern region had the 
highest socioeconomic inequality.

The socioeconomic inequality in CHE among the house-
holds in this study was significantly pro-rich (p<0.05), with 
the highest socioeconomic inequality values in Qazvin and 
South Khorasan provinces. The northern region had the high-
est pro-rich inequality. Despite the households residing in 
rural areas having higher CHE, the inequality was higher in 
urban areas. These pro-rich inequalities in CHE are consis-
tent with the reports of many studies in China.20,34,35 For 
example, Xu et al reported that CHE was concentrated 
mainly among population groups with lower SES.20 

Evidence from Iran shows the Gini coefficient for low 
income per capita, unemployment rate, and inflation rate to 
be positively correlated with CHE. The people with a higher 
per capita income had a lower proportion of CHE.36 Other 
studies from developed countries also reported a higher risk 
of CHE among the lowest income households than the high-
est income ones.37,38 Unlike in our findings, the provinces 
located in northern, northeastern, and central parts of Iran 

were reported to have better access to healthcare services.39 

The reasons for this difference require further investigation. 
However, the incidence of CHE with GDP per capita, and the 
share of the GDP spent on health are reported to be positive. 
Also, there is a negative association between CHE and the 
proportion of total health expenditure allocated from the 
social security funds and other government agencies.40

Being an urban resident was associated with a lower 
risk of CHE. These findings are consistent with study 
findings in India, which reported the occurrence of 
a significantly higher CHE among rural residents and 
households with smaller family size.33,41 The lower risk 
of CHE among households with a larger family may imply 
that large families have better opportunity for pooling 
funds from past savings for use in the worst situations. 
Nevertheless, having lower economic status and having 
elderly people in the household were significantly asso-
ciated with an increased risk of CHE in rural and urban 
areas. Also, the increased risk of CHE from outpatient and 
inpatient healthcare services resulted in the concentration 
of service utilization by pro-rich households. Others also 
reported economic status, and inpatient and outpatient 
services use as the main determinants of CHE.20,34,35,42 

Overall, our findings imply the need for policy interven-
tions that aim to reduce CHE among rural residents, low 
socioeconomic groups, and elderly people.

The small contribution of households with family mem-
bers having specific diseases to the inequality in CHE implies 
the protective effect of health insurance against the risk of 
CHE for those with special health needs. The Iranian govern-
ment’s commitment to allocating fiscal recourses to reduce 
OOPs and eliminate barriers to access to healthcare services 
for citizens11 may have contributed to the lowering of the 
inequality in CHE. Nevertheless, the magnitude of CHE in 
our findings remained considerably high, and the HTP seems 
to have had less effect on decreasing the CHE to the stated 
target of 1%.8,14,15

A study carried out before the implementation of the 
HTP in Tehran reported pro-rich inequality in CHE, 
mainly explained by the economic status of the house-
holds. Also, household size (8%), lack of health insurance 

Table 4 Wagstaff Normalized Concentration Index for CHE Among Iranian Households in Rural and Urban Areas, 2017

Area Index Value Standard Error p-Value Difference Standard Error p-Value

Rural −0.150 0.020 <0.001
Urban −0.218 0.024 <0.001

−0.068 0.032 <0.050
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(6%), and being a female-headed household (5%) posi-
tively contributed to CHE. Despite the negative contribu-
tion of health services utilization to CHE, having under- 
five children did not show an effect on CHE.29 A previous 
study found that about 8% of the population fell below the 
poverty line owing to OOP health expenditure, and out-
patient care was the main contributing factor.33 Our find-
ings revealed that utilization of outpatient services made 

a higher contribution to inequality in CHE than utilization 
of inpatient services, in both rural and urban areas. This 
means that the financial protection for outpatient services 
is lower than for inpatient services. It worth noting that, 
since the implementation of HTP, more than 90% of the 
costs of inpatient services provided by public hospitals in 
Iran are covered by governmental subsidies. However, the 
coverage of outpatient services is poor and a considerable 

Table 6 Blinder–Oaxaca Decomposition of Differences in Socioeconomic Inequality in CHE in Rural and Urban Areas of Iran, 2017

Variables Difference in Inequality ηUrban 

− (CUrban − CRural)
Difference in Elasticity ηRural 

− (CRural −CUrban)
Total Contribution 

(%)
SPC

Sex (ref: Female)
Male −0.01 0.08 0.07 −101.42 −101.42

Household size (ref: 1–2 
people)

3–4 people 0.00 −0.01 −0.01 19.00 0.02
5 and more people 0.01 0.01 0.01 −18.97

Have under-5-year child in 
household (ref: No)

Yes 0.01 0.00 0.01 −9.21 −9.21

Have an elderly person in 
household (ref: No)

Yes 0.00 −0.01 0.00 4.19 4.19

Health insurance (ref: No)
Yes 0.01 0.02 0.02 −36.10 −36.10

Inpatient services
Yes −0.03 0.00 −0.03 41.64 41.64

Outpatient services
Yes −0.07 −0.01 −0.08 120.29 120.29

Special disease in household
Yes 0.00 0.00 0.00 1.42 1.42

Region
South 0.00 0.00 0.00 −1.22 50.40
Northwest 0.00 0.01 0.01 −12.70
West 0.00 0.00 −0.01 8.34

East 0.00 −0.04 −0.04 55.98

SES quintiles (ref: 1st)
2nd 0.02 −0.01 0.02 −28.66 175.01
3rd 0.10 0.01 0.11 −155.80
4th 0.21 −0.09 0.11 −167.12

5th 0.00 −0.36 −0.36 526.59

Total observed 246.25

Residual −146.25

Total 100.00

Note: η=elasticity. 
Abbreviations: Ref, reference; C, concentration index of dependent variables; SPC, summed percentage contribution.
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part of these services is not covered by health insurance or 
the government. The success of primary healthcare in the 
prevention and control of common childhood illnesses in 
Iran may have contributed to the prevention of CHE. The 
low contribution of health insurance coverage observed in 
our study on CHE may be due to the subsidized health 
insurance, with no premiums for any uninsured Iranians 
included in the HTP. Fair financial protection of citizens 
from CHE requires not only an adequate and sustainable 
financial commitment43 but also clear policies to guide 
successes.

In contrast, before the introduction of the HTP, house-
holds in a higher SES rank were more likely to experience 
CHE44 because they had the potential to utilize more 
healthcare services. Also, the better-off households were 
more likely to use private health facilities and have 
a higher risk of CHE.45 However, after the implementation 
of the HTP, improving health insurance coverage and 
decreasing the coinsurance in the public sector have 
reduced the gap between different SES groups regarding 
the utilization of healthcare services. A study in South 
Korea reported significantly higher transfer and loan 
incomes than earned, business, and property incomes in 
households with CHE than in those without CHE.46

Evidence from China showed that the households’ eco-
nomic status positively contributed to the disparity in CHE, 
while the inpatient and outpatient services contributed 
negatively.47 Another study, which investigated the effect 
of universal coverage policy on CHE in Thailand, reported 
that a higher proportion of elderly members, people with 
chronic diseases or disabled members, and hospitalization 
had an increased likelihood of facing CHE.45 Furthermore, 
a study in an urban setting in Thailand found that the 
proportion of CHE was 12.5% among the poor and 7.1% 
among other groups, after 7 years of the implementation of 
the universal coverage policy.48

Investigating the main contributors of difference in 
inequality in exposure to CHE in urban and rural areas 
indicated that SES, itself, is the main positive contributor 
to this gap. Also, utilization of outpatient services 
increased the inequality difference between urban and 
rural residents. On the other hand, the sex of the head of 
the household, health insurance coverage, and having 
under-five children decreased inequality between urban 
and rural areas.

The high proportion of OOPs for outpatient services 
expenditure may be related to an increased demand by 
the clients for healthcare services owing to the 

implementation of the HTP in Iran. The increase in 
utilization of healthcare services may lead to CHE of 
households that do not have health insurance coverage. 
Thus, social health insurance and tax-based health insur-
ance schemes are of paramount importance in protecting 
citizens from CHE.18 In Turkey, a reform that resulted in 
the unification of health financing for more than a decade 
revealed that the redistribution of wealth in the health 
financing system has benefitted the rich more than the 
poor.49 However, the implementation of the rural family 
physician program, health insurance policies, and eco-
nomic subsidies did not play significant roles in realizing 
healthcare financing in the country.50,51 Overall, a well- 
designed program is needed to improve financial protec-
tion for households to ensure fair access to healthcare 
services.

Strengths and Limitations of the 
Study
This study comprehensively analyzed the extent of socio-
economic inequality in CHE across the provinces and 
regions in Iran. This is the first attempt to compare inequal-
ity in CHE in rural and urban areas of Iran and to 
decompose contributors of difference in inequality. The 
CHE inequality decomposition provided valuable insights 
for policymakers to make changes to reduce the persisting 
socioeconomic inequality in CHE in this context, and 
contributes as a basis for further investigation in the field. 
The use of data representing Iranian households from the 
ISC helps to ensure the credibility and reliability of the 
study. However, the limited database may have affected 
the precision and comprehensiveness of the determinants 
in our findings. In addition, this is a cross-sectional study 
and the results are not easily generalizable to other popula-
tions, so they should be interpreted cautiously.

Implication of the Findings
The high proportion of CHE among households across 
Iran and the statistically significant concentration of pro- 
rich inequality in CHE among residents of the provinces 
found in the central, northeastern, eastern, southern, and 
southwestern regions of Iran implies a wide disparity in 
the socioeconomic status of the citizens. This issue not 
only calls for a reduction in the high CHE for policy-
makers in the health and finance sectors, but also needs 
a multisectorial approach to improve the financing func-
tion of the Iranian health system.
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Conclusions
The findings of our study revealed a high CHE and statis-
tically significant pro-rich inequality in CHE in Iran, in 
both rural and urban areas. Thus, the HTP should be 
revised and improved with more focus on low-SES house-
holds, to reduce CHE and its disparities. Optimizing health 
insurance coverage for vulnerable groups, and especially 
for outpatient healthcare services, could reduce the magni-
tude of CHE and narrow the socioeconomic disparity in 
CHE. Further investigation on factors that hinder the 
reduction of the CHE could help to improve the imple-
mentation of the HTP in this context.
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