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Abstract

Background: Out-of-pocket payments for medical services may undermine access to medical services and equity in healthcare
financing.
Objectives: The present study aimed to determine the distribution of the burden of out-of-pocket payments for healthcare services
among the households in Qazvin province, Iran.
Methods: This descriptive-analytical study was conducted on the urban and rural households in Qazvin province, Iran during 2019
- 2020. Data were obtained from the Statistics Center of Iran (2019 - 2020). The optimal sample size was calculated to be 992 house-
holds, and the households were selected via three-stage random cluster sampling. Data were collected using a valid questionnaire
and via face-to-face interviews with the household owners. The fair financial contribution index (FFCI), concentration index, and
Kakwani index were estimated in the Stata software.
Results: The estimated parameters indicated that during the study period (March 21, 2019-March 20, 2020), the FFCI value of the
rural and urban households was 0.782 and 0.854, respectively. The out-of-pocket payment concentration index based on income
rank was estimated at 0.188 in rural households (P < 0.05) and 0.031 in the urban households. In addition, the Kakwani index of the
urban and rural households was calculated to be -0.165 and -0.84, respectively.
Conclusions: According to the results, out-of-pocket payments were unequally distributed among the households in Qazvin
province in 2019 - 2020. These payments were mostly concentrated on the 5th - 7th deciles of urban households. On the other hand,
the out-of-pocket payments during the study period were regressive. To promote financial equity, Qazvin health policymakers must
run payment exemptions for low-income groups and also expand the medical insurance coverage and universal coverage of health-
care services.

Keywords: Equity in Financing, Out-of-Pocket, Health Expenses, Concentration Index, Kakwani Index, Fair Financial Contribution
Index

1. Background

Out-of-pocket payments are a common approach to the
financing of the health sector in developing countries. Any
payment made by an individual upon receiving a health-
care service or health product is referred to as an out-of-
pocket payment (1). Out-of-pocket financing accounts for
a larger share of poor household income than non-poor
households. If low-income individuals pay a larger share of
their income as out-of-pocket expenses than well-paid indi-
viduals, health financing becomes regressive (2).

High levels of out-of-pocket payments for healthcare
expose households to the financial risks of severe illnesses.
On the other hand, excessive reliance on out-of-pocket pay-

ments for healthcare may jeopardize the normal living
standards of households and disrupt wellbeing (3, 4). High
out-of-pocket payments may also deter some individuals
from seeking the healthcare and create barriers to access
healthcare in underprivileged groups (5, 6). These pay-
ments are known to be associated with the underutiliza-
tion of healthcare services (7-10).

According to the World Health Organization (WHO) in
2015, the average share of out-of-pocket payments in the
current health expenditures in the Eastern Mediterranean
countries was close to 41% (11). Empirical studies have also
indicated a strong correlation between the incidence of
catastrophic and impoverishing health expenditures and
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the share of out-of-pocket payments of the current health
expenditures (12). In Iran, patients pay part of the medical
expenditure upon receiving medical services as an out-of-
pocket payment.

According to the World Bank data, the average percent-
age of out-of-pocket payments during 2000 - 2018 in Iran
was 51.72% (13). As is depicted in Figure 1, the trend of out-of-
pocket payments declined during this period. In a health
system, the percentage of out-of-pocket payments and its
distribution modality among various income groups are
important indicators for assessing the financial equity of
the system. The first step in moving the health sector to-
ward equity in financing is that policymakers have credi-
ble empirical evidence on the distribution of health spend-
ing among various populations. Before taking any reme-
dial action, health policymakers must be aware of the ex-
act distribution of out-of-pocket payments. An appropriate
method for determining the progressivity of financing sys-
tems is the use of the indicators that represent payments
based on the proportion of income (14).

Research in different countries has shown that the
most direct payments for health services are imposed on
poor, low-income, marginalized, and rural groups. To con-
firm this claim, a study was conducted in Turkey to evalu-
ate the distribution of inequality in healthcare financing
in different deciles of the community using the relevant
indicators. According to the obtained results, the distri-
bution of direct out-of-pocket payment placed more pres-
sure on vulnerable community groups (15). In India, those
living in urban slums and rural households receive more
direct out-of-pocket payments compared to other commu-
nity groups while receiving healthcare services (16).

In Iran, Darvishi et al. conducted a systematic review
of the studies published during 2008 - 2018 using the fair fi-
nancial contribution index (FFCI), reporting more inequal-
ities in the distribution of direct out-of-pocket payments in
rural areas compared to urban areas before and after the
implementation of the health system transformation plan
(17). In another study performed in Qazvin province (Iran),
Keshavarz et al. estimated the direct out-of-pocket pay-
ments for treatment costs, estimating the average out-of-
pocket payments for total medical expenses to be 59.7%. In
the mentioned study, low-income deciles (first decile) ac-
counted for a significant percentage of household income
(19%) (18).

2. Objectives

After the implementation of the health system trans-
formation plan, this is the first study conducted in Qazvin
province (Iran) to comprehensively evaluate the distribu-
tion of direct out-of-pocket payments for healthcare ser-

vices in urban and rural households. The present study
aimed to address the following questions:

- What is the value of Rials and percentage of out-of-
pocket payments in the households of Qazvin province?

- What is the status of the fair financial participation
index in the out-of-pocket payments of the households in
Qazvin province?

- What is the concentration index in the out-of-pocket
payments of the households in Qazvin province?

- What is the role of economic and social factors in
the out-of-pocket payments of the households in Qazvin
province?

- Are out-of-pocket payments higher in the rural house-
holds or urban households?

The contributions of our study could be summarized,
as follows:

- Our study is the first investigation of payment equity
in Qazvin province.

- We investigated the equity of out-of-pocket payments
in the households in Qazvin province by estimating vari-
ous indicators.

Our findings could lay the groundwork for determin-
ing the level of direct out-of-pocket payment justice in the
households of Qazvin province and establishing correct
strategies and policymaking based on the awareness of the
current state of health system managers.

3. Methods

The present study aimed to investigate the equity of
out-of-pocket payments in the urban and rural households
of Qazvin province during 2019 - 2020. Initially, a sample
of 992 households was selected from the urban and rural
population of Qazvin province based on the data obtained
from the Statistics Center of Iran (SCI) via three-stage ran-
dom cluster sampling.

Data were collected using the valid expenditure and in-
come questionnaire of SCI. The samples were selected in
three stages using probabilistic sampling methods. In the
first step, sample clusters were selected in each base sam-
ple class via simple random sampling. At the second stage,
rotation groups were formed in each sample cluster based
on the rotation pattern and determined for counting. In
the third step, the sample households within each rotation
group were selected. To calculate the sample size, we used
the SCI formula, as follows:

(1)nct =

(
Z0.975Sct

rct
−
xct

)2

×Deff × (1 +Nr)

In the formula above, t is the index of the province, c
shows the index of the interest variable (i.e., health expen-
ditures), n is the number of the samples, Z0.975 shows the

2 Int J Health Life Sci. 2021; 7(4):e117383.



Ahadinezhad B et al.

70

60

50

40

30

20

10

0

OOP (%)

2000
2001

2002
2003

2004
2005

2006
2007

2008
2009

2010
2011

2012
2013

2014
2015

2016
2017

2018

Figure 1. Trend of household out of pockets percentage

0.975 quintile of standard normal distribution (= 1.96), S
is the standard deviation, Nr represents the assumed sam-
ple loss rate (= 0.1), r is the relative error accepted for esti-

mating the mean,
−
x shows the average estimate, and Deff

shows the study effect.

For data collection, the technicians of the SCI inter-
viewed an eligible member of the selected households in
a face-to-face manner and completed the questionnaire.
Data analysis was performed in the Stata software, and the
values of the FFCI, concentration index (CI), and Kakwani
index (KI) were calculated separately for the rural and ur-
ban populations in cost quintiles. Percentage, frequency,
mean, and standard deviation were used for the descrip-
tive analysis of the demographic data and the calculation
of the FFCI and KI.

3.1. Index Calculation

The FFCI reflects the inequality in household financ-
ing contribution, as well as the distribution of the out-of-
pocket expense share of the household. The range of FFCI
change is 0 - 1; if its value is equal to one, it indicates that the
out-of-pocket payment share is perfectly equal among the
sample households, while the zero value indicates com-
plete inequality (19). In the present study, the FFCI was cal-
culated using the following formula:

(2)FFCI = 1− 3

√∑n
h=1 wh/oopctph − oopctp0/

3∑
hw

OOPCTPh shows the total direct payments of the house-
holds for healthcare services (OOPh), divided by the capac-
ity to pay (CTPh) and oopctp0=

∑
whooph

∑
whctph.

The size of the CI is twice the area enclosed between
the concentration curve and the 45-degree line. The con-
centration curve shows the distribution of the cumulative
out-of-pocket share among the households as sorted by in-
come, literacy level, and age of the household head. The
range of CI is -1-+1; if the CI is equal to +1, 100% of the out-of-
pocket expenditure is paid by high-income households. If
it is equal to -1, it indicates that 100% of out-of-pocket pay-
ments are concentrated on the poorest households, and
the zero value shows the completely equal distribution of
out-of-pocket payments (20).

The KI measures the progressiveness of out-of-pocket
payments for healthcare services. The KI value is within
the range of -2-+1; if the value is closer to -2, out-of-pocket
payments are more regressive. If the value of the index is
equal to one, it indicates that out-of-pocket payments are
fully progressive. The KI is measured by doubling the area
of the distance between the Lorenz curve and the concen-
tration curve (21).

The standard CI is the least-squares estimate of α1 in
the following model:
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(3)
2σ2R

−
h

hi = α0 + α1Ri + εi

whereσ2
R is the variance of R, and i represents an error

term. The standard error of the least-squares estimate ofα1

serves as a standard error of the CI estimate.

4. Results

Table 1 shows the demographic characteristics of the
urban and rural households. Out of the 420 urban house-
holds, 87.38% were managed by men, and 12.62% were
managed by women. Out of the 572 rural households,
85.11% were managed by men, and 14.89% were managed
by women. Among the urban households, 86.90% of the
heads were married, and 13.10% were single. As for the rural
households, 83.92% of the heads were married, and 16.08%
were single.

Table 1. Demographic Characteristics of Household’s Head Economic Characteris-
tics of Households (in Rial 2019/2020) a

Variable Urban Rural

Gender

Male 367 (87.38) 487 (85.11)

Female 53 (12.62) 85 (14.89)

Marital status

Married 365 (86.90) 480 (83.92)

Single 55 (13.10) 92 (16.08)

Employment status

Employed 272 (64.76) 401 (70.10)

Unemployed 148 (35.24) 171 (20.90)

Literacy

Literate 356 (84.76) 402 (70.28)

Illiterate 64 (15.24) 170 (29.72)

Size of household 3.18 ± 1.24 3.21 ± 1.37

Age of head 50 ± 15.67 52 ± 16.14

a Values are presented as No. (%) or mean ± SD.

Among the urban households, 64.76% of the heads
were employed, and 35.24% were unemployed. As for the
rural households, 70.10% of the heads were married, and
29.90% were single. Among the urban households, 84.76%
of the heads were literate, and 15.24% were illiterate. As for
the rural households, 70.10% of the heads were literate, and
29.90% were illiterate. The mean size of the urban and ru-
ral households was 3.18 ± 1.24 and 3.21 ± 1.37, respectively,
and the mean age of the household head was 50 ± 15.67
and 52 ± 16.14 years, respectively.

Table 2 shows the economic status of the studied
households. The mean out-of-pocket payment of the ur-
ban and rural households was 1,450,000 and 1,137,804 Ri-
als, respectively. In addition, the urban and rural house-
holds paid 1.19% and 5.65% of their monthly income out-
of-pocket for healthcare services, respectively. The share of
the out-of-pocket payments from the monthly expenditure
of the urban and rural households was estimated at 2.3%
and 8.35%, respectively.

Table 2. Economic Characteristics of Households (in Rial 2019/2020)

Variable
Mean

Urban Rural

Income per month 121,308,300 20,113,317

Total expenditure per month 48,631,421 13,629,269

OOP expenditure per month 1,450,000 1,137,804

OOP/TE (%) 2.3 8.35

OOP/I (%) 1.19 5.65

According to the information in Table 3, the FFCI value
of the rural and urban households was 0.782 and 0.854,
respectively. Among the urban households, the highest
FFCI value belonged to the first quintile (0.902), while it
belonged to the third quintile (0.848) in the rural house-
holds. On the other hand, the lowest FFCI value in the ur-
ban households was in the fourth quintile (0.831), while it
was in the fourth quintile (0.796) in the rural households.
Among the rural households, the highest value (-0.350) of
this index was in the first quintile, and the lowest value (-
0.036) was in the second quintile. As for the urban house-
holds, the highest value of KI (-1.218) was observed in the
second quintile, and the lowest value (-0.299) was in the
fifth quintile.

According to the information in Table 4, the CI of the
out-of-pocket payments of the rural households was 0.188
(P < 0.05). As for the urban households, the CI value
was calculated to be 0.031. Figure 2 illustrates the out-of-
pocket payment concentration curves of the urban and ru-
ral households. In the rural households, the distribution
of the cumulative out-of-pocket share based on the income
status was dominant in the deciles 5 - 7 (households with
above average income; P < 0.05), while the distribution
was rather symmetric in the urban households.

5. Discussion

The present study aimed to assess the equity of out-
of-pocket payments in the households of Qazvin province.
The obtained results regarding the FFCI indicated mild in-
equality in the out-of-pocket payments of the rural and ur-
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Table 3. Equity Indices by Expenditure Quintile

Indices Total 1st Quintile 2nd Quintile 3rd Quintile 4th Quintile 5th Quintile

Rural households

FFCI 0.782 0.821 0.799 0.848 0.796 0.811

KI -0.165 -0.350 -0.036 -0.272 -0.206 -0.232

Urban households

FFCI 0.854 0.902 0.830 0.855 0.831 0.876

KI -0.84 -0.433 -1.218 -0.36 -0.381 -0.299

Abbreviations: FFCI, fair financial contribution index; KI, Kakwani index.

Table 4. Concentration Indices by Household Type

Indices N Value Std. Error P-Value

Rural households CIy 572 0.188 0.085 0.027

Urban households CIy 420 0.031 0.041 0.461
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Figure 2. Distribution of cumulative share of out-of-pocket payments based on the income rank of the household (Left: Urban households and right: Rural households)

ban households. Notably, the intensity of inequality was
below average, while inequality was higher in the rural
households compared to the urban households.

Ample empirical evidence is available regarding the
out-of-pocket payments of the households in Iran. In line
with our findings, Na’emani et al. calculated the FFCI of a
10 year period to be above 0.5 in Iran, indicating slight in-
equality in the household health expenditure (19). In the
study conducted by Mehrara et al., the estimation of the
FFCI demonstrated that inequality was mild in urban and
rural households during the study period, while the value
of the index decreased and led to higher inequality (22).
Mohammadzadeh et al in their study in 2017 indicated the
small inequality in out-of-pocket payments among Iranian
households (23).

Contrary to our findings, the results of the study by
Darvishi et al. indicated that inequality in the distribu-

tion of household health expenditures was high in 2009
and 2010 (17). However, the mentioned study confirmed
that after the implementation of the health transforma-
tion plan, inequality decreased and reached a low level. In
line with the results of the present study, Na’emani et al.
also observed that the inequality of health expenditures
in rural households was higher compared to urban house-
holds (19). Meanwhile, Yahyavidizaj et al. also confirmed
this inequality between urban and rural areas (24). One of
the reasons for the greater inequality in rural areas may be
that rural households have a poor coverage by medical in-
surance.

In Iran, changes in the health system have been im-
plemented through the health system development plan,
which consists of eight healthcare packages and initiated
in 2014 to advance targets (the first aid package in the
project) and decrease payments by patients in the hospi-
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tals affiliated to the Iranian Ministry of Health and Medi-
cal Education (25). In the law of the Fourth National De-
velopment Plan, the distribution of resources and health-
care facilities should not involve an increase of more than
30% in people’s share in the total health expenditures (26).
Our findings and the previous studies in this regard indi-
cate that the health sector has not yet been able to achieve
the goal of the Fourth National Development Plan and the
implicit purpose of the Health Transformation Plan. Evi-
dently, the rate of household out-of-pocket payments has
decreased in recent years, which could facilitate achiev-
ing the goal of the Fourth Development Plan. Conclu-
sions must be drawn cautiously since the decline in out-of-
pocket payments may be due to a drop in the real demand
for medical services. Furthermore, analyzing the trend of
the actual consumption data of healthcare services may
clarify the issue.

In the present study, the estimates of the CI in the ur-
ban households showed that the share of out-of-pocket
payments was unequally distributed among the income
deciles, while the inequality was not considered signifi-
cant. Notably, the CI varied among the expenditure quin-
tiles. The cumulative share of out-of-pocket payments was
also unequally distributed among the rural households. In
other words, the cumulative out-of-pocket share was con-
centrated on deciles 5 - 7. In these households, the highest
inequality based on the CI was observed in the second quin-
tile. In this regard, Ghafoori et al. also concluded that the
distribution of inpatient payments among the households
in Tehran (Iran) imposed no financial burden on privileged
social classes (27).

In line with the results of the present study, another re-
search in the Iran showed that in 2015, more medical ex-
penditures were paid by high-income households (28). In
addition, the results obtained by Nakovics et al. indicated
a positive correlation between wealth quarters and out-
of-pocket payments (29). Contrary to our findings, Reza-
pour et al. estimated the CI of the households in Kerman
(Iran), concluding that the least privileged classes paid a
higher percentage of health expenditures (30). The results
obtained by Ghafoori et al. also revealed that outpatient
expenditures were concentrated on below average income
deciles (27). According to the study by Dalui et al. in India,
the concentration of catastrophic expenditure was higher
among poorer households (31). One of the reasons for
the discrepancy between our findings and the aforemen-
tioned studies may be the difference in medical insurance
coverage between the studied populations. Poor medical
insurance coverage imposes the burden of out-of-pocket
payments on the lower income deciles. Differences in de-
manded services may be another reason for the differences
between the findings in this regard.

In the current research, the estimation of the KI in-
dicated that in the rural and urban households, out-of-
pocket payments were regressive during the study period,
which signifies a vertical inequity in the out-of-pocket pay-
ments for medical services. In the urban households, pay-
ment regression was more severe compared to the rural
households. Consistent with our findings, the results ob-
tained by Kazemian et al. showed that out-of-pocket pay-
ments for medical services were regressive in 2014 (21).
Contrary to our findings, the results obtained by Yahya-
vidizaj et al. indicated that in rural and urban areas, the
out-of-pocket payments for medical services were progres-
sive during 2015 - 2016 (24). One of the possible reasons
for the progressiveness of payments could be the short-
term impact of the Health Transformation Plan since user
fees decreased after the implementation of this plan, espe-
cially for rural residents. In another study, Pourasghari et
al. reported that out-of-pocket payments were regressive
in urban areas and progressive in rural areas during 2006 -
2011 (32). In addition, Zare et al. concluded that household
health expenditures were progressive during 1984 - 2010
(33).

Comparison of the aforementioned studies with our
findings shows that household payments for healthcare
services in Iran have become regressive in recent years,
which may be due to the effect of inflation on healthcare
expenditures. Rising inflation, along with declining effec-
tive medical insurance coverage, have caused low-income
populations to pay more of their medical costs out-of-
pocket. A general approach to improving equity in house-
hold healthcare payments is to reduce out-of-pocket pay-
ments. Evidence on the distribution of out-of-pocket pay-
ments among social and economic subgroups could help
health policymakers adopt effective policies to promote
the equity of health sector financing; such examples are
payment exemptions, targeted health subsidies, and tar-
geted healthcare coverage. Furthermore, health policy-
makers could make out-of-pocket payments more equi-
table through the comprehensive development of prepay-
ment mechanisms, payment exemptions for vulnerable
groups, targeted subsidies for low-income groups, and the
control of health sector inflation.

5.1. Limitations of the Study

Due to the lack of valid data on the actual use of med-
ical services, we were unable to examine the distribution
of out-of- pocket payments by matching demand quantity
among households, which is one of the limitations of our
study. In addition, we could not investigate the role of sep-
arate factors affecting the inequality of payments due to
the lack of access to comprehensive data on the socioeco-
nomic characteristics of the households. Since we did not
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have access to all the demographic characteristics of the
households, only a few demographic variables were ana-
lyzed. Further studies could provide stronger evidence by
considering these limitations.

5.2. Conclusions

According to the results, a slight inequality occurred in
the distribution of out-of-pocket payments during March
21, 2019-March 20, 2020. Inequality was higher in the
rural areas compared to the urban areas, while the rate
varied among different expenditure quintiles. In the ru-
ral households, the distribution of the cumulative out-of-
pocket share was concentrated on deciles 5 - 7. Meanwhile,
the cumulative share of out-of-pocket payments was al-
most equally distributed in the urban households. In the
study period, out-of-pocket payments were regressive, and
the regression was more severe in the urban areas com-
pared to the rural areas. Therefore, the health policymak-
ers of Qazvin should identify low-income deciles, imple-
ment out-of-pocket payment exemptions for these deciles,
and improve the insurance coverage and universal cover-
age of medical services in order to make the distribution of
out-of-pocket payments more equitable, especially in rural
households.
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