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Abstract

Introduction: Healthcare in many developing countries is predominantly funded through out-of-pocket spending
by households. Providing financial protection from exorbitant out-of-pocket expenses is an important tool for a
country’s health system to ensure equitable access to care. Although, Iran has made great achievements in Health
Sector and health financing after the implementation of Health Transformation Plan, there are still some provinces
and expenditure groups which suffered from health payments and pushed them under poverty line. This study
aimed to compare the rates of households with CHE and the effect of health spending on national poverty estimates
before and after the implementation of HTP in Iran.

Methods: statistical data were acquired from two surveys conducted by Iran statistic Centre (2012 and 2015).
Catastrophic health expenditures are defined an excess of out-of-pocket payments for health care at the various
thresholds for household total expenditure (capacity to pay). For an estimate of the impoverishment effect, the
national poverty line is used.

Results: About 10.476 and 3.122 % of total households suffered from catastrophic health expenditures, when the
threshold is 10 % of the total household expenditure in 2012 and 2015, respectively. At the threshold of 40 % of
capacity to pay, 1.249 (2012) and 0.283 % (2015) of the total household incurred catastrophic health expenditures.
As it is clear, the CHE index decreased dramatically after the implementation of HTP. About 611 and 5895
households were forced into poverty due to paying for health care in 2012 and 2015, respectively. Therefore,
impoverishment increased after HTP in Iran, significantly.

Conclusions: Despite the high achievements of HTP in Iran, a significant proportion of the population was forced
into poverty due to out-of-pocket payments for health care. The Iranian government should pay more attention to
the actual conditions in different provinces, further to make policy decisions according to the local knowledge.
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1.  Introduction

The fundamental goal of a healthcare system is to
ensure that people have access to high-quality care.
At the same time, the system should protect
households from incurring healthcare expenditures
that are high enough in relation to incomes that they
adversely affect households’ economic well-being. In
many low- and middle-income countries, out-of-
pocket (OOP) expenditure is the biggest source of
healthcare financing (1). In fact, it had estimated that
approximately 150 million people globally are facing
catastrophic expenditure annually because of high
payments for health services (2).

According to the World Health Organization (WHO,
2000), direct OOP payment at point of service is an
inequitable way to finance a health system because it
burdens social groups unequally, especially the poor
and the elderly. In such a health system, the greatest
financial burden tends to be placed on the household,
and if the cost of healthcare exceeds the ability to pay
at time of service, the likely response is to avoid or
delay seeking necessary care. Families are often
forced to choose between saving members from
illness and suffering by purchasing healthcare and
satisfying other basic needs such as education, food,
and housing (3). Thus, health spending, especially
catastrophic expenditure, can be an important
additional source of poverty (4, 5, 6).

In fact, good health, protection from diseases and
quality medical care are necessary for human personal
development and survival. Improved quality of life in
any country depends highly on the availability and
accessibility to healthcare facilities at affordable
costs. In line with Health Transformation Plan (HTP),
the 11th government is committed to implementing
strategic interventions aimed improve the following
areas: notable percentage of uninsured individuals
(around 17% in 2010) (7-9), inequitable health
financing with a fair financing contribution index
(FFCI) of 0.832, OOP payments of more than 50%
and around 2.5% catastrophic payments (10-15) and
even more pessimistic estimates for FFCI and
catastrophic payments in local studies (16,17). Also,
there is evidence of high amounts of informal
payments (18). Employer-sponsored health insurance
systems in Iran were not able to equally protect people
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from catastrophic payments (14). On the other hand,
previous interventions such as the Urban Inpatient
Insurance Scheme (launched in 2000) and the Rural
Health Insurance Scheme (launched in 2005) had
regressive impacts on the distribution of healthcare
financing in Iran (19, 20).

Assessments of catastrophic health expenditures
show the impact of these costs on poor households.
While some studies consider the share of OOP
expenditure in a household, others measure the
incidence and extent of OOP health expenditures
across countries of different economic status (6, 21-
24). Others evaluate both actual and potential
incidence of catastrophic expenditure (22). Saksena et
al. (2006) brings out the difference between
households that seek healthcare and those that do not.
These studies conclude that catastrophic health
expenditures increase the likelihood of a household to
slide into poverty but has not looked at the
determinants of catastrophic health expenditures and
impoverishment and the distribution at sub national
levels. Studies on catastrophic health expenditures
and impoverishment done in Iran have not estimated
the incidence of catastrophic health expenditure and
impoverishment at regional and quintiles’ level. This
study proposes to fill the identified information gap
and do a comparison to the national, regional and
quintiles estimates of catastrophic health expenditures
and impoverishment.

The study seeks to assess health expenditure taking
into account health being a devolved function the
country and existence of county variation in socio-
economic characteristics. Because of future prospects
of growth and development, it is important to provide
information to policy makers in programming —health
expenditures that are catastrophic leading to poverty.

2. Methods

2.1. Data

Data used in this paper was obtained from two
national repeated cross-sectional surveys on annual
income and expenditure surveys. These surveys are
annually run by Iran Statistics Center (ISC). The
survey used a standard questionnaire which consisted
of a wide range of questions on household income,



expenditure, consumption as well as health care
payments. A total of 18500 households are included
in the survey in 2012 and 17649 households in 2015.
The detailed household characteristics were described
in the ISC reports, as well.

In this study, the household expenditure data is used
as a substitute of the actual amount of household
income and the calculation domain is not limited to
the whole country, but also being investigated for the
expenditure quintiles and geographical regions of the
Iranian households. Separation by quintiles and
regions provides a better understanding of the
inequalities in detail.

2.2. Measuring catastrophic health expenditure
Catastrophic health expenditure occurs if OOP
payments for health care exceed a particular threshold
of a household’s resources: income, expenditure or
consumption (6, 25).

However, it is well known that there is a limitation in
using total household expenditure as an indicator for
household resources, considering that low-income
households may have low OOP for health care due to
the fact that the vast majority of resources are spent
on food and basic survival. Thus, if households are
not able to meet catastrophic health payments, we
may underestimate the burden of OOP payments for
health care. A partial solution is to estimate
catastrophic health expenditure if health care costs
exceeds the chosen threshold of household non-food
expenditure (25). Household non-food expenditures
is also known as “non-discretionary expenditure” (6)
or “capacity to pay” (26). It is measured as the
difference between total household expenditure and
household food expenditure. Hereafter, we use the
term “capacity to pay”, and in this paper we use both
“total household expenditure” and “capacity to pay”
as living standard indicators.

If x is the total household expenditure, nf(x) is
capacity to pay, T is OOP payments for health care, z
is a given threshold, and thus a household incurs
catastrophic health expenditure if /x , or T/nf(x)
exceeds z (25).

In the literature commonly used threshold values (z)
are 10% for total household expenditure and 40% for
capacity to pay (25). However, in this paper we also
use additional thresholds in order to investigate
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potential consequences and robustness in the
interpretations of the results.
2.3. Measuring incidence and intensity of

catastrophic payments

The incidence (H) of catastrophic payments can be
expressed by head count. It is obtained by the
proportion of households that incurred catastrophic
payments and is estimated by the formula below (25).

Where N is the sample size. E is an indicator such that
E;=1if % > z, and otherwise zero.

The head count cannot capture the magnitude by
which household OOP payments exceed the given
threshold. While, the catastrophic payments
overshoot, O, denotes the average extent to which
health payments exceeds the chosen threshold for
households that incurred catastrophic expenditures.
The household overshoot is estimated as follows (25):

0; = Ei((;%) —Z)

Then, the average of the overshoot is simply written
as:

Briefly, H refers to the incidence of catastrophic
payments, whereas O is the intensity of catastrophic
payments. Both measures, H and O, are insensitive to
the distribution of catastrophic payments. It is evident
that the consequences of catastrophic health
expenditures for rich and poor are different. We used
concentration indices, CE and CO, for E; and O;,
respectively, to measure the distribution of
catastrophic payments in relation to household
expenditures. The concentration indices fall between
-1 and +1. Positive/ negative CE indicates the better-



off/worse-off are more likely to exceed the chosen
threshold. Analogously, the overshoot is concentrated
among the rich/ poor if CO is positive/negative.

The weighted head count and overshoot measures can
easily be estimated as follows (6):

HY =H.(1-C,)
oY =0.(1-C,)

The weighted head count and overshoot measures
show the impact of OOP when different weights are
given to households depending on expenditure level
(25). The households with the lowest expenditures are
weighted by 2, and the households with the highest
expenditures are weighted by 0, and the weight
decreases with higher household expenditures.

If the concentration index (Ce) is negative, the
weighted head count (HY) is greater than the head
count (H) (25).

All of the measures in terms of capacity to pay were
estimated as the replacement of total household
expenditure, xi, by capacity to pay, nf(xi), in the
above indicated equations.

2.4. Health care payments and poverty

A high OOP payment for health care may push
households into poverty. In practice, a number of
people who are forced into poverty by the need to pay
for health services are not included in the national
poverty measurement as poor households.
Impoverishment effect of OOP payments for health
care can be obtained by the difference between a
poverty level with the gross of OOP payments (before
health care payments) and a poverty level with the net
of OOP payments (after health care payments). First,
we estimated the gross of the health payments poverty
ratio (HP97°5%). This gives the percentage of the
population living below the poverty line before health
payments (25);

N gross
i=1°iV;

N

i=1Si

HPgTOSS —_

gross

Where p; is equal to 1 if the per capita total
expenditure of household (yi) is less than the poverty

line and otherwise 0. Si denotes the household size

25

Fazel Z. /Journal of Health Economics and Development 2019;1(2): 22-33

and N indicates the number of households in the
sample.
The next measure is a gross of health payments
individual-level poverty gap, which is estimated as
follows:

gross

9i

gross

=p;  (PL—-y)

PL refers the poverty line. Based on the equation 7,
the mean of poverty gap is simply found as:

N gross
i=15i9;

gross _
G = N o
i=1Si

The net of health payments head count can be

estimated by replacing p/ *° with pl*‘in the
equation 6.
Where pl*** is equal to 1 if the per capita total

expenditure of the household is less than the poverty
line and the net of the health payments poverty gap is
estimated as the replacement of g7"*** by g** in the
equation 8 with

net

gt = pi**(PL — y)

A normalized poverty gap, which enables us to make
international comparisons across countries with
different poverty lines and currency units, is
estimated as follows:

NGgT'OSS — GgTOSS/PL

2.5. Poverty line

In order to estimate the above-mentioned poverty
measures, a poverty line should be set. We used the
Iranian national poverty line, which was estimated in
our study in every quintiles and regions, separately.
This poverty line was estimated based on WHO
formula, this is as follows:

Given the economy scale of household consumption,
equivalence scale was used instead of actual
household size in CTP calculation:

eqsize, = (size,)%>®



Where “sizey,” is actual household size and eqsizeh is
equivalence size of the household. Based on a similar
study on 59 countries, p was considered to be 0.56
(27).

One also needs to calculate poverty line (PL), which
Is a minimum spending to protect the basic needs (i.e.
subsistence spending). The PL was calculated based
on households’ food share. For this end, mean of
absolute food expenditure was calculated for
households whose food share of total household
expenditure ranged from 45 to 55%. The PL was
separately measured for households as shown below:
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Where wy, is sampling weight of households and Pl
stands for poverty line.

3. Results

3.1. The distribution of OOP

The distribution of OOP health payments (USD) in
different regions is shown in Fig.1. According to our
findings, out-of-pocket payments had decreased in
urban areas after HTP. The average OOP expenditure
in urban areas in 2012 of about US $3001484 was
over two times as many as those in 2015 (US
$1135799), the average OOP expenditure per capita
was $604500.2 and $1541357 in 2015 and 2012,
respectively. The out-of-pocket payments had a slight
fluctuation among different regions and quintiles but
the trend has been downward (Figurel).
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Figure 1. the trend of OOP before and after implementation of HTP in five quintiles and nine regions

3.2. Catastrophic health expenditures

The measures of the incidence of catastrophic
payments for health care in Iran is shown in Tablel.
We estimated catastrophic payments as a share of the
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total household expenditure and capacity to pay,
based on several threshold budget shares.

The incidence of catastrophic head count can be
explained as follows. When the threshold is 10% of
the total expenditure, 10.5% and 3.2% of Iranian



households incurred catastrophic payments for health
care in 2012 and 2015, in turn. When we increase the
threshold, the incidence falls. For instance, 2.1% in
2012 and 0.6% in 2015 of Iranian households spend
in excess of 25% of the total expenditure on health
care. Similarly, as the threshold is raised from 15 to
40% of capacity to pay, the incidence of catastrophic
head count drops from 9.2 to 1.24% in 2012 and 2.5
to 0.283 % in 2015.

Table 1 provides information on the rank-weighted
head counts and concentration index for Ei. The
results showed that the rank-weighted head counts are
smaller than the unweighted head ratio at all levels of
thresholds, regardless of whether catastrophic
payments is defined by the total expenditure or
capacity to pay. It indicates that the better off are more
likely to incur catastrophic payments for health. This
was confirmed by positive concentration indices for
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the incidence of catastrophic payments at all
thresholds.

Table 1 also shows OOP health payments in excess of
catastrophic payments threshold budget share.
Probably the incidence of catastrophic head count, the
mean overshoot, falls from 0.976 to 0.245 % and from
0.276 to 0.069 % in 2012 and 2015, respectively, as
the threshold rises from 10 to 25 %. In the last row of
Table 1, the mean positive overshoot (MPO) is
provided. It can be read as those spending more than
15 % of the total capacity to pay on health care
payments, who on average spent 26.693 % (15 +
11.693 %) and 25.871% (15+10.871%) in 2012 and
2015, respectively. Those spending more than 40% of
capacity to pay on health care payments on average
spent 52.139 % in 2012 and 53.119% in 2015. On the
other hand, the mean overshoot among those
exceeding the threshold need is raised as the threshold
increases.

Table 1. incidence and intensity of CHE

Catastrophic payment measures

OOP as a share of total expenditure

As a share of non-food expenditure

10%  15%  25% 40% 10% 15%  25% 40%
Head counts (%) 10476 5551  2.070 0573 16.281 9292 3789  1.249
Concentration index, CE  0.058 0102  0.269 0.534 0038  -0014 0049  0.268
Ra”ked'we'ggt\fvd head count, 5 099 0.050  0.015 0.003 0169 0094 0036  0.009
§ Mean Overshoot 0.976 0.588 0.245 0.075 1.708 1.087 0.484 0.152
o Concentration index, Co 0.204 0.287 0.466 0.648 0.052 0.099 0.218 0.435
Ra”ked'we'%'\tsd overshoot, 08 0004 0001  0.000 0016 0010 0004  0.001
MPO 9.313 10583 11.826  13.067 10492 11693 12768  12.139
Head counts (%) 3122 1575 0550  0.164 4720 2533 0912  0.283
Concentration index, CE 0131 0209 0292 0514 0002 0067 0161  0.305
Ra”ked'we'ggtfvd head count, o >7 0012 0004  0.001 0047 0024 0008  0.002
Lo
= Mean Overshoot 0276 0165 0069  0.021 0449 0275 0120  0.037
o Concentration index, Co 0.257 0.315 0.413 0.468 0.119 0.174 0.251 0.331
Ra”ked'we'goh\tsd overshoot, 00 0001 0001  0.000 0004 0002 0001  0.000
MPO 8.854 10470 12547  12.746 9505  10.871 13.153  13.119
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3.3. Health care payments and poverty

Poverty measures corresponding to household
expenditures both before and after health payments
are shown in Table 2. As mentioned before, we used
the Iranian national poverty line which was estimated
in our study in every quintiles and regions, separately.
At the Iranian national poverty line, the poverty head
count is 0.033%, i.e. 0.033% of the Iranian population
is estimated to be in poverty using household
expenditures as a living standard indicator.

After accounting for OOP health care payments, a
0.009% rise in the poverty head count was observed
which is ignorable. This result can be interpreted such
that over five hundreds households in Iran are forced
into poverty due to OOP health care payments. The
poverty gap, the average deficit to reach the poverty
line in the population, also rises from 197.063 (USD)
to 261.791 (USD). The normalized poverty gap
increased from 0.005 to 0.007%.

After the implementation of HTP in lIran, the
mentioned incidence increased, clearly. It means that
the implementation of Health transformation could
not affect impoverishment in a right way and
especially it just affected negatively. In 2015, over
five thousand people in Iran are forced into poverty
due to OOP health care payments, however, it was
about five hundreds before the implementation of
HTP.
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OOP expenditures create financial difficulties for
some households and push others into poverty.
Measures of poverty, in details, before and after the
implementation of HTP are shown in figure 2 and 3
both. Figure 2 shows impoverishment by province. As
it is clear, in just region 5 (including: Tehran and
Alborz) and region six (including: Qom, Qazvin,
Markazi), impoverishment increased during the
health transformation in Iran. This difference may
exist because most of those who were impoverished
were from the Central Provinces, 25 percent of the
population is in this quintiles. Most residents of
Tehran and Alborz Provinces are in the richest
quintiles.

Figure 3 shows that the highest impoverishment in
2015 (0.458 percent) occurred in the first quintile,
with the lowest impoverishment in the poorest
quintile. This is because households in the poorest
quintile were already under the poverty line before
health payments. Seemingly, households with higher
total expenditure are more likely to spend a large
fraction of those resources on healthcare. This reflects
the inability of the poorest of the poor to divert
resources from basic needs. Additionally, in 2012, the
first quintile experienced the highest impoverishment,
as well.

Table 2: measures of poverty based on expenditure gross and net of spending on health care, Iran

Impoverishment 2012 2015
Gross of health Net of health  Absolute Gross of health Net of health Absolute
payments payments payments payments
Poverty head 0.033 0.042 0.009 0.334 0.351 0.017
count (%)
Poverty gap 197.063 261.791 64.728 3227.653 3466.149 238.496
(USD)
Normalized 0.005 0.007 0.002 0.057 0.061 0.004

poverty gap (%)
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Figure 2. Measures of poverty based on expenditure gross and net of spending on health care, Iran (different regions)
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Figure 3. Measures of poverty based on expenditure gross and net of spending on health care, Iran (different quintiles)

4. Discussion

Measuring and monitoring based on an OOP
threshold impact is critical for countries. Since there
is an increasing OOP concern, this study using the
most recent data provides new evidence on
catastrophic ~ health  expenditure and  its
impoverishment effect in. In the past, Iran made
efforts to estimate OOP impacts by using different
methodologies and thresholds, which made it difficult
to compare and follow-up policy reforms. The
methodology used in the current study is described in
the World Bank guidelines which are more relevant
to health financing reforms aimed at improving
financial protection (25).

In this study, we estimated the rate of catastrophic
health expenditure and impoverishment due to the
OOP payments for health care using the households’
socio-economic surveys in 2012 and 2015 (to assess
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the effects of HTP before and after the
implementation of it). The study reveals several
interesting points before and after the implementation
of Health sector transformation.

First, 10.476 % (in 2012) and 3.122% (in 2015) of
total households suffered from catastrophic health
expenditures based on an OOP threshold at 10% of
total household expenditure. At the threshold of 40%
of capacity to pay, 1.249 (in 2012) and 0.283% (in
2015) of the total household incurred catastrophic
health expenditures. The overall rate of households
facing CHE reduced significantly just one year after
the implementation of HTP in Iran. These results
corroborate those of Atashbar et al. (28) and Mousavi
et al. (29) who studied the situations of CHE index in
Iran and showed that the measurement of this index
decreased over the studied years, especially after the
HTP.




The incidence of catastrophic expenditures is lower
when OOP expenditures are expressed as a
percentage of total expenditure than when expressed
in terms of nonfood expenditure and capacity to pay.
This implies that food expenditure forms a high
proportion of total expenditure, which is typical of
low-income countries (30).

Second, to our knowledge, this study provides one of
the first evidence of intensity of catastrophic health
payments in Iran. Intensity of catastrophic health
payments was relatively low, for instance, it was
0.976 % (0.152%) at the threshold of 10% (40%) of
total household expenditure (capacity to pay), there
were at approximately 0.267 % (0.037%) in 2015.
After the implementation of Health transformation,
even the intensity of CHE decreased dramatically.
Third, the result demonstrates that the richer
households (or households with a higher capacity to
pay) are more likely to incur catastrophic health
payments. Similar results were reported in other
developing countries (24, 31) and Iran (32).

Fourth, we found that the poverty head count before
accounting for OOP payments was 0.033 and 0.334 in
2012 and 2015, respectively, which is increased over
the implementation of HTP. It can be explained by a
choice of living standard indicator. After accounting
for OOP for health care from household expenditures,
the poverty rate increased by 0.009 (0.017) in 2012
(in 2015) percentage points. This indicates that about
611 (5895) people were forced into poverty due to
paying for health services based on the Iranian
national poverty line in 2012 (in 2015). Probably due
to other non-poor people dropping below the poverty
line and poor people falling further below it. This
finding should be interpreted with caution. It does not
provide an estimate of how poverty would change if
some form of pre-payment replaced OOP financing of
healthcare. Identification of such an effect would
require tracing the impact of financing reform on
households’ wuse of healthcare, work effort,
consumption, and savings. Nonetheless, the result
illustrates the magnitude of the impoverishing effect
of OOP payments for healthcare that is not currently
reflected in poverty estimates. It shows that many
people are not counted as poor despite being pushed
below the official poverty line by OOP health
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spending. A correct estimation of poverty would
therefore require factoring the effect of OOP
expenditures on non-poor households that fall below
the poverty line only because they are forced to pay
for healthcare at the point of consumption (1).

A study by van Doorslaer et al. (2006) found that,
after estimating poverty gross and net of OOP
expenditures in 11 Asian countries, Indonesia had the
lowest incidence of households being pushed into
poverty by healthcare payments. The authors
contended that one explanation of the country’s
apparent success in shielding poor families from high
payments for healthcare was its policy of targeted
exemptions, implemented through a health card.

Conclusion

In accordance with the findings of the study, we
emphasize some potential policy implications. First,
our results suggest that intensity and incidence of
catastrophic health expenditure is relatively low and
the point here is that, HTP affected this incidence
really significantly and the OOP payments decreased
dramatically, as well; however, the OOP share of total
health expenditures is still 4.5 %.

Second, the results also demonstrate that rich
households are more likely suffer from catastrophic
payments. In general, they tend to bypass primary
health care services and seek more expensive upper
health care services with self-referral, regardless of
their health needs (33). In this scenario, direct and
indirect costs are usually much higher for users owing
to the current weak gatekeeping system. Hence, a
more effective referral system may be beneficial,
including stronger gatekeeping, at the primary health
care level of the health sector. It would not only
reduce households’ risk of incurring catastrophic
OOP payments for health expenditures, but it would
also lead the health sector to better efficiency. For
instance, the WHO concluded that primary health
care is essential for better health outcomes of those
health care systems, in which primary health care
plays a main role in i) providing balanced preventive
and promotive services regarding the social
determinants, and ii) a referral service to higher level
of hospitals (34).



Fazel Z. /Journal of Health Economics and Development 2019;1(2): 22-33

Third, it is difficult to control cost escalation and
unnecessary treatments in the health sector without
improving the regulation of the private health sector,
including hospitals and pharmacies. The growth of
the private health sector with a weak regulation in the
country leads to the unmet health needs among the
population and increases duplications of health
services in the private and public sectors (35, 36).
However, these all are mentioned in HTP, Strict
monitoring of the reform process, evaluating the
results and transferring of findings to the stakeholders
and general public are necessary. An accurate policy
analysis for the continuation of the program
components and new revisions/interventions can
facilitate the process (37).

Additionally, it is known that people sell their
apartments or borrow money from others in order to
afford some specific and expensive health care
services regardless of the insurance coverage in the
country which is corroborated by the study of Maher
etal. (32) and Musavi et al. (29). In this case, intensity
of  catastrophic  health  expenditure  and
impoverishment is much deeper among certain
specific groups. Thus, we emphasize that the
questionnaire should be extended with questions
which focus on how people make health care
payments, for example, from either savings or by
loan, etc. Further studies aiming to acquire this
information will provide more specific policy
messages to the decision makers.

Finally, The Iranian government should urgently
consider alternative health financing mechanisms
about impoverishment in the sixth national
development plan (2016-2021) in line with the
country general policies on health that offer financial
risk protection to the population. Such approaches, as
clearly stated in the WHO 2010 report should
encourage risk pooling and income cross-
subsidization (38). The results presented in this paper
show that however the implementation of HTP could
decrease catastrophic health expenditures
significantly, the urgent need for Iran is necessary to
move beyond discussions and implement reforms that
will protect the population from health care related
impoverishment.
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