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Abstract

Objectives The population of older adults continues to grow in Iran, with pharmaceutical costs as a leading driver
of household health-related costs. The present study was conducted to estimate the out-of-pocket pharmaceutical
expenditure and its socioeconomic predictors among households with the elderly in Iran.

Method This study is a secondary analysis using 2019 national household expenditure and income survey data

in Iran. The sample size was 9381 households with at least one member older than 65. The double-hurdle model
in STATA 16 was used to examine the association between independent variables and households’ out-of-pocket
pharmaceutical expenditures.

Results The mean out-of-pocket pharmaceutical expenditures for each household with elderly member was $8065
per year. There was a positive association between the (female) gender of the household head, urban resi-

dence, employment status, insurance expenditure and a higher level of education of the head of the household

with the out-of-pocket pharmaceutical expenditures (P <0.05). The income of elderly households did not affect these
expenditures (P>0.05).

Conclusions This study showed that the socioeconomic characteristics of elderly families not only influenced their
decision to enter the medicine market, but also the rate of medicine purchase. It is helpful to manage and control
the pharmaceutical costs among the elderly.
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Introduction

Recently, population pyramid structure have shifted sig-
nificantly [1]. The relative number of older people, espe-
cially those 80 years and older, has increased steadily; a
pattern that has come to stay [2]. The peculiarity of the
elderly population blotting in the twenty-first century is
not without health, economic and social difficulties [3].
Thereby, world health organization (WHO) coined the
twenty-first century as the century of the elderly [4].
Worldwide, in 2002, 629 million people (10%) were 60
years of age or older, which will increase to two billion by
2050 and, for the first time in history, the elderly popula-
tion will outnumber children under 14 years of age [3].

Low and middle income countries were shown to
record the highest elderly population growth rate, despite
the highest elderly population being reported in high
income countries [5]. The increase in the elderly popu-
lation in high income countries has occurred over 100
to 200 years, while in low and middle income countries,
including Iran, this path has occurred over 30 to 40 years
[6]. Considering the present elderly population growth
rate in Iran, the elderly will constitute about one-third of
the population [7]. An aging population requires more
health budgets, because health care consumption by the
elderly is higher than that of the average members of
society [3, 8]. After inpatient and outpatient care, medi-
cines rank third in health care costs; more than one-sixth
of health care spending in the Organization for Economic
Co-operation and Development (OECD) countries is
related to medicine [9, 10]. In Iran, medicine costs were
estimated at $4 billion per year [10]. Due to the progres-
sion of the disease, polypharmacy and potentially inap-
propriate medicines (PIMs), the costs of medicine in the
elderly are also more significant [11]. A study in Australia
showed that more than 81% of the people aged 65 years
or older used 1 or more PIMs and it costs an average of
US$ 327.07 per person [12].

On the other hand, in most countries, about 40% of
pharmaceutical expenditures are covered by out-of-
pocket (OOP) payments [13], which is more than 45%
in Iran [10]. OOP payments are the sum of patients’ pay-
ments for medical services that are not reimbursed by
health insurance companies [14—16].

A study showed that elderly people have more medica-
tion costs than younger adults. This study found that the
mean of the yearly out of pocket pharmaceutical expend-
iture (OOPPE) were US$192 +4.49 for elderly people and
US$121 +2.57 for younger adults [17].

OOP payments for health care have many harmful
effects and prevent large numbers of people from access-
ing health services [15, 18]. A panel data study in East-
ern Mediterranean countries during 2005 to 2013 has
shown that high OOP payments can reduce per capita
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health resources [19]. This study showed that 1% increase
in OOP is accompanied with a $12 decrease in health
expenditure per capita [19]. Therefore, OOP is known
as one of the main factors imposing catastrophic health
expenditures on households [20, 21].

The Iranian Food and Drug Administration, a division
of the Iranian Ministry of Health (MOH), is in charge of
overseeing and controlling the Iranian pharmaceutical
industry, which encompasses biological and herbal prod-
ucts [22].

The results of studies about Iran’s pharmaceutical mar-
ket have showed that medication costs have raised from
$2.28 in 1997 to $34.43 in 2010 [23-25]. Starting from
2019, the Iranian government has implemented a com-
prehensive health insurance scheme, aiming to provide
all Iranians with coverage for essential medical expenses
[26]. However, the results of a study showed that the
availability of about 53% of anticancer medicines was
very low in Iran [27]. Sanctions have caused problems in
Iran’s pharmaceutical industry, including challenges with
financial transactions for importing certain medications
and the currency’s low value compared to the dollar [23,
25].

It has been stated that pharmaceutical pricing is the
most important challenge in recent years. Consequently,
Iran’s pharmaceutical sector has embraced the reference
pricing approach to tackle this challenge [24, 25].

In particular, due to the need for more care, the elderly
population consumes a higher share of household
income [28], and the elderly household is more likely to
be exposed to catastrophic and impoverishment health
expenditures [4]. Old age is a critical period of life that
requires special attention and extensive support to pre-
vent economic and health challenges [29]. Therefore,
according to the special role of medicines in managing
the health of the elderly, it is necessary to estimate the
OOPPE in the elderly. However, there is little empirical
knowledge about the household medicine expenditure
[10, 30-33]. Therefore, the purpose of this study was to
estimate the OOPPE and its predictors among elderly
households in Iran to help reduce these costs by identify-
ing the underlying factors.

Methods

Database

This is a cross-sectional, descriptive-analytical study. The
data for the current study was drawn from the house-
hold income and expenditure survey (HIES) of Iran,
2019. HIES is one of the most important statistical sur-
veys that conducted annually in all provinces of Iran to
calculate economic indicators. This survey is regularly
performed by Iranian Statistical Center (ISC), a part of
the Iran Management and Planning Organization. In
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this survey, the monthly and annual overall expenditures
of families for consumer goods before the survey were
gathered [34]. In this study, households with at least one
elderly person were selected as the research population.
The 9381 households that participated in HIES 2019 had
one or more person(s) aged 65 or more. We calculate the
OOPPE for all members of households that have at least
one elderly member.

We extracted the sociodemographic characteristics of
the households (e.g., age, gender, and education of house-
hold head), household’s income and expenditures (e.g.,
food, clothing, transport, communication, healthcare,
food, tobacco etc.). The OOPPE includes both prescrip-
tion fees and over-the-counter (OTC) expenditures. We
only focused on pharmaceuticals here, thereby exclud-
ing dietary supplements. All information on households’
income and expenditure was reported in Rials (Iranian
currency). We used 129,000 Iranian Rials as the exchange
rate to US Dollar (USD) as declared by the Iranian central
bank.

Analytical framework

Assuming that OOPPE is influenced by participation
(whether to spend OOPPE or not) and for econometric
and economic reasons, this study used the double-hurdle
(DH) model introduced by Cragg (1971). According to
the DH model, the household’s decision to spend (yes=1,
no=0) as the first hurdle, and how much to spend as the
second hurdle, separately by two sets of explanatory vari-
ables were determined [3]. Indeed, we applied a model
where the first equation (Probit model) represents the
first hurdle, which examines factors influencing a house-
hold’s decision to spend OOPPE:

w; = zi0 + €
d‘ _ 1, ifwi >0
{71 0, Otherwise

where w; is a latent variable representing the household
decision to spend OOPPE, z; is the vector of covariates, 6
is a vector of coefficients, and g; ~ N (0,1).

The second equation examines the optimal amount of
OOPPE. According to Cragg (1971), this outcome model
can be either a linear model or an exponential model:

h; = X;B +v; (Linear)

h; = exp(X;8 +v;) (Exponential)

where /; is the latent variable representing OOPPE, X; is
the vector of covariates influencing OOPPE amount, S is
the vector of coefficients, and v; ~ N (0,02). If both hur-
dles are passed, then the model is estimated as:
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0, Otherwise

,. 10
<‘8/l) NN(O,C{)),(,()I <0 O'2>

where y; is the observed-dependent variable: OOPPE
share, OOPPE, and OOPPE in sub-components. For each
equation, we use the Wald test to determine whether the
assumption of independence of error terms between par-
ticipation and expenditure equations is appropriate [4].

The likelihood function of the DH model with depend-
ent error terms across equations takes the form:

yi= {Xiﬂ + v, if min (X;B 4+ v;,zi0 + &) > 0
;=

L=]]1-¢@zpxp)
<Tlo[(ee+ f0-r) [ Vimsige P

where ¢ and ¢ denote distributions and density functions.

The goodness of fit test of this model was undertaken by
the likelihood ratio test. The Wald (x?) test of independ-
ent errors was significant (P >x>=0.002), implying rejec-
tion of the null hypothesis of zero correlation between
error terms of participation and expenditure equations.
We used STATA 12 for data analysis and a P-value less
than 0.05 is considered statistically significant.

Results

Among 132,542 Iranian households surveyed in HIES,
9381 households had at least one person over 65 years
in the family. Table 1 shows the characteristics of house-
holds and the descriptive statistics of the OOPPE among
elderly households.

6770 (73%) households’ heads were male and 2611
(27%) households had female heads. The average and
standard deviation of OOPPE were higher among male-
headed households.

Most heads of households were 69-85 year of age
(n=5423, 57%) and the highest average of OOPPE
among different age groups of the head of the house-
hold was related to the age group of 35 to 51 years
($7.082 £%$20.025). Out of the total households, 4315
(46%) households were rural dwellers and 5066 (54%)
were urban inhabitants. The average OOPPE in the rural
population ($4.677 + $10.295) was lower than the average
OOPPE in the urban population ($6.443 + $13.356).

Also, more than 66 per cent of them were married. In
this regard, the average OOPPE among elderly house-
holds with married household head ($6.317 +$13.444)
was higher than other groups.

In terms of education, 5542 (59.08%) of the heads of
the surveyed households were illiterate. The highest
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Table 1 Characteristics of households and estimation of the
OOPPE (USD) among elderly households

Variable Frequency Percent  OOPPE
Mean SD

Household head gender

Female 2611 27.83 3.979 8.809

Male 6770 7218 6.072 12.764
Household head age

18-34 135 1.44 5.990 16.460

35-51 494 527 7.082 20.025

52-68 2630 28.03 5.764 11.395

69-85 5423 57 5312 11.114

86> 700 746 4619 9.761
Living sector

Urban 4315 46 6443 13.356

Rural 5066 54 4.677 10.295
Household head marital status

Single 99 1.06 5.793 13.561

Divorced 94 1 4.745 7.599

Widowed 2947 3141 3.752 7.115

Married 6241 66.53 6317 13.444
Household head educational status

lliterate 5542 59.08 4371 8.228

Primary school 2679 28.08 6.753 15.266

Secondary school 598 6.37 8.569 18.666

College and above 562 599 7.222 12.516
Household job status

Housekeeper 482 5.14 5.878 17.802

Unemployed 73 0.78 6.187 8.843

Employed 8826 94.08 5463 11443
Ownership

Free 490 522 3.834 6.838

Tenant 349 372 6.995 12.010

Owner 8542 91.06 5523 12.042

average OOPPE was among household’s head with
higher education. More than 94% (8826) of the sur-
veyed households had an employed head. The non-
employed households’ heads have the highest average
OOPPE ($6.187 +$8.843). While, the 349 households
(3.72%) were tenants, but they had the highest average
OOPPE ($6.995 + $12.010).

Of 9381 households in our study, 2988 reported zero
OOPPE. The average of OOPPE for each household
with elderly was $8065. The minimum and maximum of
the OOPPE were $0.155 and $387,596 respectively.

The results of the DH model were shown in Table 2.
In the first hurdle, the socio-economic factors affect-
ing the possible participation of the households with
elderly (willingness to consume) in the payment of
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pharmaceutical expenditure were examined. In the sec-
ond hurdle, the effect of socio-economic factors and
the direction of this effect (positive or negative) on the
amount of pharmaceutical expenditure were inves-
tigated. Household insurance expenses had a small,
but significant effect on OOPPE (B=0.012, P<0.001).
The gender of the household heads has no significant
effect on the likelihood of the family taking part in the
OOPPE. Household living in rural areas had a negative
and significant effect on the probability of household
participation in OOPPE (B=— 0.0924, P <0.001).

The household head occupation had a significant
effect on the likelihood of the family taking part in the
OOPPE (B=0.184, P<0.001), however, it has no sig-
nificant effect on their OOPPE. Ownership of rented
housing had a positive and significant effect on OOPPE
(B=2.356, P<0.05). The findings of this study showed
that the income of elderly households does not affect the
probability of household participation in OOPPE and the
OOPPE. Male family headship had a negative and non-
significant effect on the OOPPE (B=— 1.297, P=0.07). In
addition, households living in rural areas had a negative
and significant effect on OOPPE (B=- 1.590, P<0.001).
While, household head illiteracy had a negative and sig-
nificant effect on the OOPPE (B=- 1.690, P <0.05; sec-
ondary school education significantly affect OOPPE
(B=2.096, P<0.05). Increasing the family size had a
positive and non-significant effect on participation in
OOPPE. But it had a positive and non-significant effect
on the OOPPE.

Discussion

Health care interventions are effective in treating dis-
eases and improving the quality of life of patients; how-
ever, these interventions can lead to imposing costs on
patients [35—37]. In the present study, we reported that
Iranian households with an elderly person pay out of
pocket an average of $8065 for medicine annually, erst-
while recorded as $92.17 per senior [6]. The aged expend
more on medicine [7], similar findings were obtained
in the United States [9], Australia [8] and Canada [14].
Given the fact that leading Emerging BRICS markets are
the engine of global real GDP growth it is important to
notice that their long term health spending patterns fol-
low the comparable pathways [38]. High pharmaceutical
expenditure in the elderly can be due to the prevalence
of chronic non-communicable diseases (NCD) [39] and
the increase in polypharmacy phenomenon [8, 11, 15].
Which is associated with increased demand and thus
increase pharmaceutical expenditure in the elderly [17].
Additionally, seniors were usually consulted by specialist
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physicians which have cost more [7, 18]. Therefore, con-
sidering the doubling of the elderly population in Iran
during 2015 to 2030, an effective referral system along
with the implementation of NCD prevention and control
strategies in the country, can help reduce pharmaceutical
expenditure in the elderly [7].

On the other hand, the pharmaceutical expenditure
cannot be a good measure alone because the pharma-
ceutical expenditure does not reflect the “unmet needs’,
that is some medicines prescribed for some households
are not easily available and therefore not purchased [40];
hence, we use double hurdle model in this study to tackle
this shortcoming. In Australia in 2014—-2015, about 30%
of households in the lowest income households had no
OOP payments for medicine, while in the richest income
group this figure was 11%, for some vulnerable groups,
automatic exemptions and OOP payments have been set
[41]. In several western countries, medical expenses for
seniors have been abolished or reduced for individuals,
depending on their age or income [17]. Studies from the
USA and South Korea reported high OOP payments that
low-pay individuals spend more than they procure on
health care [17]. Bearing in mind the Ando and Modigli-
ani life cycle theory, which proves that a person’s income
stream is low at the beginning and end of life and more
in the middle of life [42]. The country’s policy efforts are
expected to come up with modalities to save the middle-
aged income by injecting it as increased welfare subsi-
dies, such as community-based health insurance in old
age [43].

Our study shows that rural dwelling had a negative
and significant effect on the willingness to pay and the
amount of household medical expenses; Dizal et al’s
study reported similar findings [7]. Rural dwellers in Iran
have full insurance coverage and they frequently patron-
ize government services. In addition, traditional medi-
cine (complementary: alternative medicine), still has a
special place in Iranian culture, especially in rural areas.
According to studies, villagers (especially in chronic dis-
eases) are the most users of complementary medicine
[44].

We found that the marital status of the head of the
household had no significant effect on the average med-
ication expenditure among elderly households. This
result contrast the findings in China and Austria [8—10].
Accordingly, higher education of the caregiver signifi-
cantly increases the household medicine expenses. Previ-
ous studies have shown that educated people spend more
on pharmaceuticals [7, 16]; likely due to their knowledge
and awareness of better choices [45]. Further, household
head employment status had a significant effect on the
tendency of households with the elderly to consume, but
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no effect on household medical expenditures, while the
expenditures of the unemployed were found to be higher.

Homeownership has a significantly higher health
spending effect on a household, however, Savojipour and
colleagues reported no different health spending between
tenants and homeowners [46]. Herein, tenant house-
holds had higher OOP payments for medicine than other
groups probably due to their inability to afford the insur-
ance prepayment system.

Here, we found male household heads spent signifi-
cantly lower on health care compared to females. A study
reported that female household heads in Iran are poorer
than their male counterparts [47]. Men have a stronger
economic security margin due to the possibility of mul-
tiple employment and higher income, while the women
were unable to pay for health insurance, they pay OOP
for higher pharmaceutical costs. In Ethiopia [48] and
Austria [2] female-headed households spend more on
OOP payments, while the opposite was the case in Spain
[30].

Household insurance expenses had a small but signifi-
cant effect on household medicine expenses. Of note,
basic health insurance could not prevent Iranian house-
holds from incurring devastating health costs [49]. While
in Spain and China, having health insurance was a predic-
tor of reduced pharmaceutical expenditure for inpatients
and outpatients [16, 30]. Whilst, people with insurance
are expected to spend less on medicine, health insurance
in Iran does not significantly reduce the burden. Weak-
nesses in the insurance support system can lead to OCT
medicine supply and self-medication resulting in physi-
cal complications [50]. In general, treatment goals selec-
tion, patient education, generic medicines utilization and
female heads empowerment are among the basic meas-
ures to reduce pharmaceutical expenditure [51].

We found that the income of elderly households does
not affect the willingness to spend on pharmaceutical
expenditure and the OOPPE [52]. In Iran pharmaceuti-
cal expenditure is unaffected by the increase in house-
hold income [40]. Similarly, pharmaceutical expenditure
is unaltered by the household income status in Catalonia
[30]. In contrast, in China, higher-income groups tend to
spend less on medicines and pay less OOP [16]. One of
our limitations was that we don't investigate some vari-
ables such as number and type of diseases of the elderly
due to lack of access to these variables. Although the
decision to use drugs may be influenced by household
characteristics, it is ultimately an individual decision
and primarily depends on individual characteristics.
Therefore, it is necessary to be careful in generalizing the
results of the household level to the individual level.
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Conclusion

The findings of this study showed that OOPPEs are sig-
nificant among household with elderly members. Addi-
tionally, the findings of the double hurdle model indicate
that socio-economic factors significantly influenced the
likelihood of households with elderly members partici-
pating in the payment of pharmaceutical expenses, as
well as the amount of pharmaceutical expenditure.

Identifying these factors is very important for policy
makers and health system planners and can be useful and
effective in determining the best policies for controlling
and managing health expenditures. Therefore, according
to the growing trend of the elderly population in Iran, it is
necessary to formulate policies and measures to face the
increasing phenomenon of aging and improve the socio-
economic situation in order to reduce pharmaceutical
expenses and inequality in the health sector.

This can be achieved through job creation, especially in
female-headed households, investing in self-care educa-
tion, NCDs prevention and control strategies for future
generations, developing incentive policies for prescribing
generic medicines, full implementation of family physi-
cians and referral system with modification of supply
behavior.
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