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Abstract

Background: Health insurance is one of the important parts of financing in the health system to reduce inequality in household
health expenditures.
Objectives: This study aimed to investigate the role of health insurance in facing health expenditures among urban female-headed
households in Iran.
Methods: This descriptive-analytical applied study was performed cross-sectionally using the double-sample selection economet-
rics method in Stata software (version 16) in 2021. The sample included 2645 female-headed households, and the data were prepared
by the Statistics Center of Iran using a questionnaire.
Results: The results showed that social security insurance, private insurance, and insurance of special organizations led to an in-
crease in the health expenditures of female-headed households by 159896, 334137, and 18332 Rials, respectively. Increasing household
size, having children, having an elderly person, increasing per capita income, and per capita tobacco expenditures led to an increase
in the health expenditures of female-headed households by 875260, 1545153, 2441094, 0.32, and 1.65 Rials, respectively.
Conclusions: Private insurance, social security insurance, and insurance of special organizations had the greatest impact on in-
creasing the health expenditures of female-headed households, respectively. Therefore, it is necessary to create an integrated health
insurance system that reduces insurance organizations and funds and provides the same level of coverage for health goods and
services. It is also suggested to adopt policies to increase the educational level of female-headed households to reduce health expen-
ditures.
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1. Background

In addition to dealing with problems for family financ-
ing and supervision, female-headed households are in-
volved in various economic, social, and cultural discrim-
ination that has made them very vulnerable (1, 2). The
vulnerability of female-headed households includes their
mental and physical health (2-4), where a large part of
physical health results from paying attention to health and
medical care (5, 6), and female-headed households due to
the high volume of activities, compared to other women,
have paid less attention to their health and medical care
(5). Therefore, paying attention to health care and its re-
lated expenditures in female-headed households and how
it is financed is essential and necessary, especially regard-
ing the feminization of aging and the feminization of the
head of the household (7).

The health insurance system is one of the essential

parts of financing in the health system to justify house-
hold health expenditures. Health insurance, with its inde-
pendent nature, provides the necessary financial resources
through the participation of healthy individuals and the
needs of these individuals during illness and is an impor-
tant factor in the development and establishment of so-
cial justice (8, 9). There are many parallel organizations
in Iran that all or part of their activities is health insur-
ance (8, 10). Insurance organizations such as the Health
Insurance Organization of Iran, the Social Security Organi-
zation, the Armed Forces Medical Services Insurance Orga-
nization, and the Imam Khomeini Relief Committee con-
duct the most important insurance activities in Iran (10).
According to principle 29 of the Constitution, access to so-
cial security, health care, and medical care in the form of
insurance is a public right, and the government is obliged
by law to provide the aforementioned services and finan-
cial support to everyone in the country. Due to the mul-
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tiplicity of organizations and insurance funds in Iran, the
need to study the role of each health insurance in facing
health expenditures among households, especially female-
headed households, is more important.

Recent studies by Shahraki and Ghaderi for urban
households and Savojpouri et al. for all urban and rural
households in Iran showed that households with health in-
surance had higher health expenditures than other house-
holds (5, 11). Yoosefi Lebni et al. investigated the challenges
and opportunities confronting female-headed households
in Kermanshah, Iran, and stated that their health would
be achieved by increasing education and improving their
socioeconomic status (2). Burstrom et al. found that lone
mothers had significantly worse health than other moth-
ers in Italy, Sweden, and Britain and were more likely to suf-
fer material damage (6). Oraro et al. in Cameroon showed
income, wealth, and the number of children as the main
factors in mothers’ decision to buy health insurance (12).
Ahmadi and Taheri also, using the ordered probit model
for Iranian households, stated that households with rural
insurance, social security, supplement, and medical ser-
vices had the lowest health expenditures, respectively (13).
Furthermore, Ghaderi stated that households in Iran with
health insurance, social security, and special organizations
had the highest health expenditures among households,
respectively (10). Zareie and Mohammadi (14) also con-
firmed the high share of the Health Insurance Organiza-
tion in reducing personal payments of patients in public
hospitals of Ilam, Iran.

2. Objectives

Considering the increase in female-headed house-
holds, the feminization of aging, the vulnerability of the
physical health of these households, and the role of health
insurance as one of the most important parts of financing
in the health system to reduce inequality in health expen-
ditures, investigating the role of insurances and their im-
pact on the health expenditures of female-headed house-
holds is essential. Therefore, the main purpose of this
study was to assess the role of various health insurance
types in facing health expenditures among urban female-
headed households in Iran and seek to answer the ques-
tions “whether health insurance increases the health ex-
penditures of female-headed households,” “what effect
does each of health insurance types have on the health ex-
penditures of female-headed households,” and “which of
the health insurance types has the highest impact on the
health expenditures of female-headed households?”

3. Methods

The present descriptive-analytical applied study was
performed cross-sectionally using the double-sample se-
lection econometrics method in 2021. The statistical popu-
lation of the study was the total number of female-headed
urban households in Iran in 2019. The sample size con-
sisted of 2645 female-headed households that were ran-
domly selected by the Statistics Center of Iran based on a
three-stage sampling method (i.e., city, block, and house-
hold selection) (15).

3.1. Data Collection

The data were collected by the Statistics Center of
Iran using the Household Income and Expenditure Sur-
vey (HIES) questionnaire through the direct meeting of the
statisticians with the sample household and in the pres-
ence of the head of the household. The information re-
quired for this study was extracted from the raw data of dif-
ferent parts of the questionnaire in 2019 and processed in
Excel software (version 2019). The estimation of the coeffi-
cients of the study models was performed in Stata software
(version 16) using the double-sample selection economet-
rics method.

3.2. Models’ Specification

The double-sample selection model was previously ap-
plied by numerous studies (10, 16-19). The model used
in this study was introduced in the first part of this re-
search by Shahraki and Ghaderi (5), and the second selec-
tion equation was added to this model. The general model
for double-sample selections is as follows (20):

The first selection equation:

(1)y∗1i = β’1x1i + u1i

The second selection equation:

(2)y∗2i = β’2x2i + u2i

The decision equation:

(3)y∗3i = β’3x3i + u3i

By defining two variables of two values, y1i and y2i, to
determine the output of the two selected equations, the in-
dividuals within the original sample can be categorized as
follows:

(4)y1i =

 1 if y∗1i > 0

0 if y∗1i ≤ 0
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(5)y2i =

 1 if y∗2i > 0

0 if y∗2i ≥ 0

It can be said that the values of y3i are observed if and
only if y2i = 1, which in turn is obtained when y*

1i > 0 and
y*

2i > 0. According to the above-mentioned classification,
the decision regression equation for the observations y2i =
1 is as follows:

(6)

E (y3i|y2i = 1) = β’3x3i

+ σ3E (u3i|y2i = 1) = β’3x3

+ σ3E (u3i|y∗1i > 0, y∗2i > 0)

in which E (y3i|y2i = 1) indicates the common output of
two selection equations if E (u3i|y

*
1i > 0, y*

2i > 0) 6= 0, linear
regression of y3i on x3i leads to the inconsistent estimation
of the parameters of the decision equation. Therefore, if
the two selection equations are independent, Equation 6
for the random state will be as follows:

(7)y3i = β’3x3i + σ3ρ13λ1 + σ3ρ23λ2 + w3i

in which w3i is the residuals and the lambda coeffi-
cients (inverse of Mills ratio), which are determined as fol-
lows:

(8)λ1 = φ
β’1x1i

1− Φ (β ’
1x1i)

(9)λ2 = φ
β’2x2i

1− Φ (β’2x2i)

in which ϕ(.) and Φ(.) are the symbols of the density
function of a standardized normal distribution and the cu-
mulative distribution function, respectively (20). Accord-
ing to this structure, in the present study, for investigating
the role of health insurance types in household health ex-
penditures, a double-sample selection model with the fol-
lowing selection and decision equations was used:

The first selection equation (purchasing from the
health market):

(10)y1i = β’1x1i + u1i

The second selection equation (health insurance pur-
chasing):

(11)y2i = β’2x2i + u2i

The decision equation (health expenditures):

(12)y3i = β’3x3i + σ3ρ13λ1 + σ3ρ23λ2 + w3i

y1i is the dependent variable of the first selection equa-
tion. If the household has health expenditures y*

1i > 0, it
means that it has bought from the health market. In this

case, we have y1i = 0; otherwise, y2i is the dependent vari-
able of the second election equation if the household has
paid for the health insurance (y*

2i > 0); therefore, we have
y2i = 1; otherwise, we have y2i = 0. These two selection equa-
tions were estimated by the bivariate probit method, and
the lambda variables were estimated according to equa-
tions 9 and 8; then, the decision equation, as described in
Equation 12 was estimated by the ordinary least squares
method. y3i is the dependent variable of the decision equa-
tion and represents the level of household health expen-
ditures. Moreover, x1i, x2i, and x3i indicate the explana-
tory variables of the first and second selection equations
and the equation of decision, respectively. The model-
independent variables were selected based on theoretical
foundations and empirical studies in this field (10, 11, 21).

4. Results

The total sample included 2645 households, 32.14%, of
which, equivalent to 850 households, had no health expen-
ditures at all, and 67.86% of them, equivalent to 1795 house-
holds, had health expenditures. Health expenditures in-
cluded the expenditures of sections 6 and 13 (outpatient
and hospital expenditures and insurance premiums paid
by the household) according to the HIES questionnaire. Of
the total sample households, 21%, equivalent to 552 house-
holds, had no health insurance, and the remaining 79%
had an average monthly health expenditure of 1143830 Ri-
als. The average household health expenditure of the sam-
ple was 3213452 ± 1095736 Rials (monthly). Table 1 shows
the mean of health expenditures of sample households ac-
cording to the types of insurance. It is notable that differ-
ent types of insurance were included in the paper, accord-
ing to the questionnaire of the Statistics Center of Iran.
The results showed that the highest mean of health expen-
ditures was related to households with private insurance,
medical treatment insurance, social security insurance, in-
surance of special organizations, and health insurance for
villagers and nomads, respectively.

As stated in the method, the first selection equation is
related to the probability of purchasing a female-headed
household from the health market, and the second selec-
tion equation is related to the probability of purchasing
health insurance, the results of which were presented us-
ing the bivariate probit method in Table 2. The chi-square
statistic was 259, which showed that the total variables of
the models are statistically significant differences from 0
and are significant. Given that the estimation of the selec-
tion equations was conducted based on the bivariate pro-
bit method, the coefficients obtained in these two equa-
tions are only suitable for examining the direction of ef-
fects (22, 23). The marginal effects were used to examine the
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Table 1. Mean of Households’ Health Expenditures According to the Types of Insur-
ance (Monthly, Rials) a

Types of Insurance Mean No. (%)

Medical treatment insurance 1.7 × 106 361 (0.14)

Social security insurance 1.5 × 106 921 (0.37)

Private insurance 2.2 × 106 211 (0.08)

Insurance of special organizations 1.1 × 106 117 (0.05)

Health insurance for villagers and nomads 553918 888 (0.36)

Households with insurance 1143830 2093 (0.79)

Households without insurance 913380.1 552 (0.21)

a Source: Author’s findings

effect of each of the independent variables on the proba-
bility of health insurance purchasing and purchasing from
the health market, the results of which were presented in
the sixth column of Table 2.

The results of the selection equations in Table 2 showed
that the education of the head of the household had a neg-
ative effect on the probability of the female-headed house-
hold facing health expenditures and led to a reduction in
the probability of purchasing health insurance. Having a
higher educational level in the household, having children
and an elderly person, increasing per capita income, and
per capita expenditures on tobacco increased the proba-
bility of facing health expenditures among households.
The results of the second selection equation, which indi-
cated the probability of purchasing health insurance by
the female-headed household, showed that literacy head,
household size, and educational level of the household
members, having a private house, and having a child in-
creased the probability of purchasing health insurance by
female-headed households. Additionally, the increase in
per capita income and per capita expenditure on tobacco
also led to an increase in the probability of purchasing
health insurance by female-headed households.

The results of the marginal effects of the probability of
purchasing from the health market and purchasing health
insurance in the sixth column of Table 2 showed that lit-
eracy of the head of the household, increasing household
size, increasing the educational level of household mem-
bers, having a private house, and having an elderly person
increased the probability of purchasing health insurance
and from the health market by households by 4.9, 4.7, 2.06,
2.2, and 7.3, respectively. Increasing per capita household
income also increased the probability of purchasing from
the health market and purchasing health insurance. Af-
ter estimating the coefficients of the bivariate probit equa-
tions, the lambda variables for each of the selection equa-
tions were estimated as described in equations 8 and 9.

Then, the decision equation (Equation 12) was estimated by
the presence of these variables and other explanatory vari-
ables using the ordinary least squares method, and the re-
sults were reported in Table 3.

The value of R2 was equal to 0.52, and the value of F
statistic was equal to 8.68, which with a probability of less
than 0.001, showed that all coefficients of independent
variables of the model had a significant difference of 0.
In addition, the results of the Breusch-Pagan test showed
that there was no heteroskedasticity in the model. The re-
sults of the decision equation in Table 3 showed that in-
creasing the age and literacy of the head of the household
led to an increase in monthly household health expendi-
tures by 41972 and 1152605 Rials, respectively. Increasing
the educational level of the head of the household led to a
decrease in health expenditures by 106706 Rials. Increas-
ing the household size, increasing the educational level
of household members, having children, and having an
elderly person led to an increase in the health expendi-
tures of the female-headed households by 875260, 519130,
1545153, and 2441094 Rials, respectively. Furthermore, the
increase in per capita income and increase in per capita
expenditures on tobacco led to an increase in household
health expenditures by 0.32 and 1.65, respectively. Among
the types of health insurance, having medical treatment
insurance and health insurance for villagers and nomads
did not have a statistically significant effect on household
health expenditures; however, social security health insur-
ance, private insurance, and insurance of special organiza-
tions led to an increase in household health expenditures
by 159896, 334137, and 18332 Rials, respectively.

5. Discussion

Health insurance is considered one of the important
parts of financing in the health system to reduce inequal-
ity in household health expenditures. Therefore, this
study aimed to investigate the role of various types of
health insurance in facing health expenditures among ur-
ban female-headed households. The result showed that
with the increase in the educational level of female-headed
households, household health expenditures decreased.
Savojipour et al. and Shahraki and Ghaderi for Iranian
urban households positively assessed the association be-
tween the educational level of the head of the house-
hold and health expenditures (5, 11). It seems that female-
headed households with lower educational levels are more
prone to diseases and the use of medical interventions;
therefore, their health expenditures are higher. On the
other hand, it is possible that female-headed households
with a higher educational level have a higher level of
health literacy and have used appropriate health services
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Table 2. Results of Selection Equations and and Bivariate Probit a

Variables
The First Selection Equation The Second Selection Equation

Marginal Effects Probability
Purchasing From the

Health Market
Probability Health Insurance

Purchasing
Probability

Head age 0.004764 0.139 -0.00328 0.359 0.000764 0.504

Head education -0.06963 0.005 -0.13277 < 0.001 -0.04388 < 0.001

Head literacy 0.061484 0.415 0.178696 0.038 0.04982 0.064

Household size 0.041135 0.195 0.198402 < 0.001 0.047639 < 0.001

Highest household
education

0.036229 0.034 0.056765 0.005 0.020603 0.001

Private home -0.04295 0.476 0.181066 0.005 0.022269 0.293

Households with
child

0.247588 0.066 0.43413 0.002 0.03587 0.453

Household with an
elderly person

0.183938 0.03 0.118455 0.227 0.073973 0.015

Per capita income 1.78 E -08 < 0.001 2.68 E -08 < 0.001 9.93 E -09 < 0.001

Tobacco
expenditures

4.79 E -08 0.756 3.25 E -07 0.037 7.24 E -08 0.174

Number of employed
individuals in a
household

0.026846 0.571 -0.10046 0.062 -0.01053 0.533

Head without
husband

0.0605 0.509 0.453747 < 0.001 0.078954 0.014

Head never married 0.18979 0.231 0.765351 < 0.001 0.029791 0.611

Cons -0.15904 0.441 -0.24248 0.286

a Source: Author’s findings

and care when needed; therefore, they are less faced with
diseases and expensive health services. The educational
level is expected to be directly related to health expendi-
tures in the short term (24), and since these short-term ex-
penditures preclude the use of therapeutic interventions
and the development of specific and incurable diseases at
high costs in the long term, the health costs of educated
individuals are likely to be lower than those of other indi-
viduals in the long term (5, 10).

Increasing the income of female-headed households
led to an increase in the probability of buying from the
health market and purchasing health insurance and an in-
crease in household health expenditures, which is consis-
tent with the results of studies by Shahraki and Ghaderi (5),
Oraro et al. (12), Osmani and Okunade (25), and Savojipour
et al. (11). Income is the most important factor influenc-
ing health expenditures by developing the ability to pay
(25). Previous studies have also shown that female-headed
households have a higher share of poverty (6) and lower
health expenditures than other households due to lower
income (13, 26, 27); therefore, it is proposed to adopt poli-
cies to increase the income of female-headed households
and create employment.

The results also showed that having health insur-
ance increased the health expenditures of female-headed
households, which is in line with the results of studies by
Shahraki and Ghaderi (5), Ahmadi and Taheri (13), and Savo-
jipour et al. (11). The positive relationship between hav-
ing insurance and health expenditures can be due to sev-
eral reasons. Firstly, the family with health insurance pays
more attention to their health (13); as a result, they use
more prevention and treatment services (9). Secondly, in-
surance types do not provide sufficient financial support
to patients for medical expenditures, and health expen-
ditures increase despite insurance. Inadequate coverage
of basic health insurance services and the government’s
inability to cover the cost of treatment can lead individ-
uals to choose supplementary health insurance (28, 29).
Thirdly, households are encouraged to use more health ser-
vices due to having insurance and being aware of the re-
duction in the cost of services and health care (10).

Estimating the effect of different types of health in-
surance on the exposure of female-headed households to
health expenditures showed that private insurance, social
security insurance, and insurance of special organizations
had the greatest impact on increasing the health expen-
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Table 3. Effects of Health Insurance on Health Expenditures of Female-headed
Households a

Decision Equation

Variables Coefficient Probability

Head age 41971.59 0.026

Head education -106706 0.019

Head literacy 1152605 0.018

Household size 875259.2 0.032

Highest household education 519129.7 0.022

Households with child 1545153 0.049

Household with an elderly person 2441094 0.011

Per capita income 0.320202 0.005

Tobacco expenditures 1.65709 0.011

Number of employed individuals in a
household

-149486.3 0.219

Head without husband 574167.9 0.055

Insurance expenditures 0.132332 0.502

Medical treatment insurance -22218.2 0.925

Social security insurance 159896.7 0.034

Private insurance 334137.5 0.103

Insurance of special organizations 18332.11 0.095

Health insurance for villagers and
nomads

-213304.5 0.164

Lambda1 -1.38E+07 0.023

Lambda2 -3644552 0.011

Cons 1.17E+07 0.015

a Source: Author’s findings

ditures of female-headed households, respectively. The
effects of medical treatment insurance and health insur-
ance for villagers and nomads were not statistically sig-
nificant. The results of descriptive statistics also showed
that the highest mean of health expenditures was related
to households with private insurance, medical treatment
insurance, social security insurance, insurance of special
organizations, and health insurance for villagers and no-
mads, respectively. Households with insurance from spe-
cial organizations had lower health costs than households
with social security and private insurance. This result can
also be in line with the actions of these organizations and
institutions for the covered individuals to reduce personal
payments. One of these actions is the establishment and
designation of special medical centers that reduce the pa-
tient’s share of medical services.

Increasing the age of female-headed households has
increased the likelihood of exposure to health expen-
ditures and increasing household health expenditures.

These households are likely to face higher health costs than
other households for several reasons. Firstly, they need
more health care due to the feminization of aging and the
treatment of diseases they might have in middle age. Sec-
ondly, the income of this household is lower than other
households. Having a child under the age of 7 years and an
elderly person over the age of 60 years also increased the
likelihood of female-headed households facing health ex-
penditures and having higher health expenditures, which
is consistent with the results of previous studies (10, 11, 30,
31). Su et al. and Xu et al. also stated that individuals over
60 years and children under 3 years are more exposed to in-
creasing health costs (30, 31). Female-headed households
with an elderly member over 60 years had higher health
costs than households with a child under the age of 7 years;
consequently, more support for these kinds of households
is necessary in order to reduce health expenditures. In ad-
dition, households with older individuals, due to disabil-
ity or lower pension earnings, usually have lower incomes
than other households, which leads to a lack of health care
(5, 10).

5.1. Limitations

Medical treatment insurance and health insurance for
villagers and nomads were not statistically significant in
the model; therefore, they could not be compared to other
insurance types. Also, since the sample of this study was
selected from the sample of the Statistics Center of Iran;
therefore, it was impossible to increase the sample size.

5.2. Conclusions

This study was conducted to investigate the role of var-
ious types of health insurance in the exposure of female-
headed urban households to health expenditures in Iran.
The results showed that health insurance increased the
health expenditures of female-headed households. More-
over, private insurance, social security insurance, and
insurance of special organizations had the greatest im-
pact on increasing household health expenditures, respec-
tively. Having a higher educational level in the household,
having children and the elderly, increasing per capita in-
come, and per capita spending on tobacco led to an in-
creased probability of households faced with health ex-
penditures. Given that female-headed households with
different health insurances had different health expendi-
tures, it is essential to establish an integrated health in-
surance system that, while reducing insurance organiza-
tions and funds, provides the same level of coverage for
health goods and services. Additionally, further insurance
coverage for female-headed households is recommended
due to the feminization of aging and the reduction of their
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income level. Due to the lower income level of female-
headed households than other households, it is recom-
mended to adopt policies to increase the income of female-
headed households by increasing employment, govern-
ment grants, and health subsidies. Moreover, it is sug-
gested to increase the educational level of the heads of
households and their health literacy.
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