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The political-economic sanctions imposed on different countries can have devastating

Article Type effects on the country’s health status, especially on patients with chronic diseases. Given the
Descriptive Study chronic and debilitating nature of multiple sclerosis, the present study aimed to investigate
the relationship of Iran sanctions with the health costs of MS patients in Iran.
Authors This comparative study was conducted on 300 MS patients residing
Gharibi E! PhD, in the East Azerbaijan province of Iran, performed in April-May 2018 (pre-sanctions) and
Imani A.2 PhD, April-May 2019 (post-sanctions). All participants had a health record, and their treatment
Haghi M.? PhD, had started at least one year ago. The study used a validated questionnaire containing
Dalal K:** PhD demographic/background variables, household income, costs, various imposed costs for

accessing healthcare, and patients’ perspectives regarding financial pressure by health
costs. The rates of catastrophic health expenditures and poverty caused by the disease were
calculated based on at least 40% and 50% of non-food costs spent on treatment.

The sanctions increased catastrophic health expenditures by 15% and the
poverty index by 14%. In both pre-and post-sanctions phases, such background variables
as occupational status, having supplemental insurance, and being native had a significant
impact on the amount of out-of-pocket payments, catastrophic health expenditures, or
poverty caused by disease costs (p<0.05).

Political-economic sanctions result in widespread negative health impacts
against the sanctioned countries’ citizens. They lead to increased out-of-pocket payments
and decreased ability to pay for patients with multiple sclerosis and households.
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Introduction

One of the health systems' leading roles is to protect
their citizens against health costs and prevent them
from incurring health-related financial problems by
creating a fair financing system. In such a system, all
citizens receive the health services they need but pay
for them according to their economic affordability.
Special attention is paid to more vulnerable people in
such a system due to having a non-communicable and
incurable disease with low financial affordability [* 2],
Studies have shown that most low- and middle-
income countries have failed to create a fair financing
system [3 4. Due to the lack of development of pre-
payment insurance systems in these countries, out-
of-pocket payments are higher than 15-20%,
recommended by World Health Organization (WHO)
[5.61. WHO also estimates that 150 million people face
grave financial problems each year due to unfair
health payments, and 100 million fall into poverty
annually [2. To cover their health expenses, these
poor people borrow and sell their assets or refuse to
receive the necessary health care, and Catastrophic
Health Expenditure (CHE) occurs [71.

The CHE is defined as "spending health care over
household payment capacity" [8l. The CHE rate varies
from 1 to 15 per cent in different countries, and
people with chronic, debilitating and incurable
diseases will be more likely to face it [° 101,

Multiple Sclerosis (MS) is a complex inflammatory
disease that affects the central nervous system,
resulting in muscle stiffness, diplopia, sensory loss,
limb weakness, gait ataxia, loss of bladder control,
epilepsy, functional impairment and disability and
several [11]. The chronic and debilitating nature of MS
has a significant and devastating effect on patients’
economic, social, and healthcare issues. The
catastrophic effects of MS are not limited to patients
but to the family of patients, the health system,
insurance and third-party payers and, in general, the
community [11],

Considering that one of the primary responsibilities
of the health systems is to safeguard patients against
healthcare costs and that MS patients face difficulty
making a living due to progressive physical and
mental disabilities, it is evident that the financial
protection of MS patients is of paramount importance
[7. 111, However, the Iranian health system cannot
provide adequate support to patients with many
diseases, such as MS. One of these reasons is the
imposition of political, financial, and health sanctions
against this country [12I. The leading cause of CHE and
impoverishment due to health costs is the lack of
financial protection of the health system (main lack of
proper health insurance) for vulnerable patients and
their households [13. 141, Other causes of enhancing
health costs are overuse because of occurring
induction demands and non-compliance with
treatment protocol in prescribing [15], and informal
payment to health providers from caregivers [16. 171,
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The higher rate of Out-of-pocket Payments (OOPs),
CHE and poverty result in more economic pressure
on patients and families through disease costs and
problems in receiving required healthcare services.
These events can lead to a notable decrease in health
outcomes of MS patients and remarkable diminish in
living standards in households with MS patients [7. 181,
The modern world uses economic sanctions as an
alternative way to the former army-initiated
territory-occupying strategy [19. Countries and
sanctions enforcement agencies claim that sanctions
are cost-effective, low-aggressive, feasible, and
peaceful to exert pressure [201, However, studies
indicate that sanctions have widespread vicious
effects on various sectors of the sanctioned societies,
people's lives, and well-being, especially health and
healthcare [2%. 22], [ran has faced several sanctions
resulting from low national revenues, non-realization
of revenues, a dramatic increase in the inflation rate,
and a high unemployment rate [231. These problems,
together, diminish people's well-being and their
inability to access living standards such as nutrition
and healthcare; but the sanction enforcement
countries and agencies claim that the health sector,
especially medicine and medical equipment, is
exempted and safe from sanctions [231. Nevertheless,
the truth of these claims has never been checked
objectively and with reliable indicators.

In May 2018, Iran faced a recent nuclear sanction.
Following the return of sanctions, the health status of
the Iranian people was threatened in many ways 121,
These sanctions have had a devastating impact on the
public's health and access to medicines, equipment,
and healthcare. The sanction, in particular, affects
more than 6 million patients with non-communicable
diseases [24].

To the best of the authors' knowledge, no previous
study has examined the impact of political-economic
sanctions on the OOPs and Catastrophic Health
Expenditures (CHE) incurred by patients with MS or
other diseases worldwide [25. 261, [t is crucial to assess
the probable negative impacts of sanctions, especially
on non-communicable and disabling diseases [271.
However, the effects of sanctions are not well
explored [28],

MS is one of the important non-communicable
diseases, which CHE rate in patients affected by it was
investigated before the return of sanctions, so the
applied changes in this indicator could indicate the
effects of sanctions return 7. 131. The present study
aimed to investigate the association of political-
economic sanctions with the CHE of MS patients in
Iran.

Instruments and Methods

Design

This is a before-after study that was conducted on
300 MS patients residing in the East Azerbaijan
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province of Iran. We have asked those 300 MS
patients questions at the pre-sanctions (April-May
2018) and post-sanctions (April-May 2019) phases.
Given that the incurred sanctions affected all patients
with MS and their families simultaneously
countrywide, we could not assign any control group.
In May 2018, a survey was conducted to estimate the
OOPs and CHE of MS patients and their families.
Immediately after the data collection, the current
sanctions were imposed on Iran. One year later, in
May 2019, the research team conducted another
survey with the same group of MS patients. We used
pre- and post-survey to compare sanctions results,
estimating both OOPs and CHE of the MS patients.
Participants

The study population included all MS patients
registered in the MS Association (MSA) of the East
Azerbaijan province, Iran. There were two inclusion
criteria in the initial study phase (May 2018): having
a medical record in the MSA of East Azerbaijan
province and being treated for at least one year. The
MSA registry has a total of 1200 MS patients. Using
Morgan's table, the final sample size included 300
patients [291. Therefore, in the first phase of the study,
300 patients were randomly selected and evaluated.
In the final phase (post-survey), the same number of
participants were included. However, 12 patients
were removed from the second phase of the study
due to different problems: two patients died, two
patients migrated or were out of reach, three patients
did not answer the calls, and five patients refused to
participate. Finally, the second survey was conducted
with 288 participants. At the data collection phase,
the healthcare expenditures of the MS patients and
their families in the past year were assessed and
calculated through a combination of methods,
including assessing the health records, analyzing the
bills, and conducting patient interviews.
Instruments

The health condition of patients was assessed as the
quality of life based on The Expanded Disability
Status Scale (EDSS) scale. The EDSS assess the health
status/condition of patients with MS by measuring
their physical function/mobility and independency in
implementing the daily activity. The EDSS score for
each patient with MS varies from 1 to 10 (scores of 1
and 10 refer to the worst and best health condition,
respectively). The EDSS score of the patients in the
before and after phase of levied nuclear sanctions
was 3.14 and 3.08, respectively, and their difference
was not significant statistically (p=0.794). It means
that the probable rising of OOPs and CHE will not be
related to the deterioration of the health status of
assessed patients.

A pre-tested questionnaire was used to collect the
data on OOPs, other living expenses of patients and
their families, and many demographic and
background variables. The collaboration of 10
experts evaluated the questionnaire's content
validity and face validity in relevance, transparency,
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simplicity, necessity, and measurability. First, the
average Content Validity Ratio (CVR) for the
necessity index was evaluated. After validating this
index's questions, the mean Content Validity Index
(CVI) of four other indexes was confirmed 1.
Accordingly, the acceptance score of 70% was chosen
as the criterion for decision-making due to the ten
experts' participation. In this study, the scores for
CVR and CVI were 88.5% and 92%, respectively. The
questionnaire contained demographic/ background
variables regarding MS patients, the various imposed
costs on them to get required healthcare, their
household income and costs, and their perspective
regarding financial pressure by health costs on them.
Controlling for confounding variables
The main potential confounding variables in similar
studies are the  occurring change in
background/demographic variables, which in this
study, they were controlled by selecting the same
participants before and after phases, and shortening
the time between two study phases. Another
probable confounding variable was the change in
patients' quality of life, which was assessed using the
EDSS score, and the statistical differences were not
seen between the before and after phases of imposing
sanctions. Also, the insurance covering rate was not
changed before and after sanctions because all of the
MS patients had basic health insurance, and the
percentage of patients with supplemental insurance
was not changed too. In addition, the specific health
care program was not conducted for MS patients in
this period, and the Iran health reform plan as the
leading health program was conducted is such time
completely. The last item is the template of
treatment, which was not able to change because the
treatment process and pattern of MS patients in Iran
are standardized and implemented based on
approved treatment protocols and guidelines. The
sanction was not the confounding variable because it
is the main primary effect of sanctions, which led to
items such as unemployment, scarcity of medicine,
and finally occurring CHE, as the last effect of
sanctions.

Statistical calculations
The occurring diseases, especially the non-
communicable and disabling diseases, incur several
costs on patients and their households. These costs
are dividing direct medical costs (for investigation,
treatment, and rehabilitation), direct non-medical
costs (for transportation, nutrition, and settlement of
caregiving period; physical space adjustments, aiding
in personal works, etc.), and indirect costs (the
opportunity cost). The CHE is calculated based on
0O0Ps, therefore it is related to direct medical costs.
Direct medical costs are the costs that are incurred by
the patients or the community for healthcare-related
issues. The direct medical costs refer to all the costs
associated with diagnosis, treatment, and
rehabilitation of the patients (including physician
visits, diagnostic services, medicine, surgery,
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hospitalization, supplemental and alternative care,
home care, physiotherapy services, occupational
therapy, etc.), which are the basis for calculating
OOPs, and consequently, the CHE and the resulting
poverty in this study (3031,

The descriptive part reported survey results by
frequency (percentage), mean, and standard
deviation. All costs of the MS disease were calculated
and summed as the total annual cost imposed on
patients. An exchange rate (1 USD= 42,000 IRR),
announced by the Central Bank of Iran, was used.
Spending atleast 40% of the family income (non-food
costs) on health care issues is regarded as CHE [32l,
Also, if health costs exceed 50% of non-food costs, the
existing poverty is regarded as a consequence of
severe health costs [33]. The reason for choosing these
methods and their related thresholds in this study is
that the calculation methods of assessing CHE were
proposed by WHO and widely used methods by
researchers [27,34],

The following formula was used to calculate
catastrophic costs:

Catastrophic HCEh= Health E>40%CTP

The household's ability to pay was calculated as
follows:
Ctph = exph - seh if seh <= foodh

Student's t-test (for two-state variables including
gender), analysis of variance /ANOVA (for multi-state
variables such as educational level), and linear
regression (for quantitative variables including the
age of disease onset) were used to assess the
statistical relationship between "out-of-pocket
payments" with demographical and background
variables. The chi-square test was used to assess the
statistical = relationship =~ between  occurring
"catastrophic health expenditure” and "poverty
resulting from costs" with qualitative variables (two

and multi-state variables). In addition, the paired t-
test and chi-square tests were used for two-state
(such as occurring catastrophic expenditure) and
multi-state (such as the source of funding) outcomes
to assess the significance of occurred changes in
outcomes before and after sanction, respectively. All
analyses were performed using SPSS 18 software,
and a p-value less than 0.05 was considered
significant.

Findings

Characteristics of the participants

The average age of patients was 37.15+9.68 years,
and 68% of them were female. The mean age of
disease onset was 27.18+7.64 years. On average,
9.95+7.06 years have passed since the diagnosis of
MS. Almost two-thirds (63%) of the patients were
married. Half of the respondents (50.7%) were
household women. 855% of patients were natives of
Tabriz. Among the respondents, 42.7% had an
academic education. Although 100% of patients had
basic health insurance, only 36.4% had supplemental
insurance.

Out-of-pocket payments (OOPs)

The average OOPs by patients for receiving health
care, such as physician visits, diagnostic services,
rehabilitation services, medications, hospitalization,
home care, complementary and alternative therapies,
and informal payments to individuals or centers in
the pre-sanctions phase, was about 70 million IRR.
This amount had increased by14.3% and reached
about 82 million IRR in the post-sanctions phase.
Most of the OOPs were spent on medication,
rehabilitation care, and diagnostic services,
respectively (Table 1). The most significant increase
in the OOPs was related to the rising prices of
medicines, particularly the Betaferon ampoule. This
ampoule price had increased by more than 17.5%
(from 8,000,000 IRR/190.47 USD to 9,400,000
IRR/223.91 USD).

Table 1) Status of out-of-pocket payments in patients under study (before and after sanction phases)

Before the sanctions (Mean+SD) % of  After the sanctions (Mean=SD) % of total
Types of costs total

In IRR In USD cost INIRR In USD cost
Physician visit 2,519,500+1,745,300 60+42 3.60 2,703,600+1,265,170 64+30 3.28
Diagnosticservices  4,727,000£5,804,350 113+138 6.77 5,158,940+4,264,410 123+102 631
f:rlfi'z’:s“am“ 9,481,830£99,625,340 2262372 13.53 9,942,500+89,632,250 237+2134  12.17
Medication 50,757,550+61,977,040 1208+1476 72.33 61,223,020+67,635,330 1458+1610 74.84
Hospitalization 2,010,200+4,062,930 48+97 2.87 2,130,470+6,232,240 514148 2.62
Home care 328,660+4,866,630 8+116 048 341,530+4,759,630 8+113 0.42
eapplemEn 163,330+12,67,360 4+30 024 175,890+2,669,100 4464 0.21
alternative care
Informal payments  118,400£629,500 3415 0.18 119,850+597,440 3+14 0.15
Total 70,106,490+121,767,380 1670+2899 81,795,800+139,180,120 194843314 -

Income status of patients and how to spend it

An examination of MS patients and their families
income status showed that families' average annual
income increased by 8.74% (from 217,679,590 IRR to
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236,704,780 IRR), mainly due to a 10% increase in
the salaries of the employed individuals. In the pre-
sanctions phase, households spent an average of
32% (69,745,360 IRR) of their annual income on food

Fall 2022, Volume 14, Issue 4



459

costs and 68% (150,662,410 IRR) on non-food
expenditures. However, after sanctions, there was an
explosive increase in the costs due to the dramatic
decline of the Iranian Rial and the increase in the US
Dollar price (1USD=40,000 IRR Vs.1USD=130,000
IRR even 1USD=210,000 IRR in a short period). As a
result (Table 2), while the share of food costs
increased by approximately 55% (131,818,730 IRR),
the share of non-food costs decreased by about 45%
(102,842,160 IRR).

Negative consequences of costs

The sanctions resulted in a 15% increase in the CHE
(from 54% to 69%) and a 14% increase in disease-
related poverty (from 44% to 58%). Moreover,
variables such as "delay in receiving health services
or not receiving care due to high costs," "preferring
low-quality services over expensive high-quality
services," and "receiving loans or grants from

Gharibi et al.
individuals or organizations for treatment" increased
after sanctions by 5%, 6%, and 14%, respectively.
The pressure on the patients and families to cover
the disease costs increased significantly. In the
absence of adequate support from governmental or
non-governmental organizations, the patients or
their families had to sell their assets or borrow
from individuals and banks to cover the disease
costs. The levied sanctions led to a significant
increase in the majority of outcome measures,
including catastrophic health expenditures,
poverty resulting from health care costs, delay in
receiving services or not receiving care due to high
costs, receiving low-quality services due to high
costs of high quality services, obtaining loans or
grants from individuals or organizations for MS
treatment and the amount of pressure on patients
and families to cover the costs of the disease
(p<0.05; Table 3).

Table 2) Annual income status and how it is spent by MS patients and their families

Before the sanctions (IRR /USD)

After the sanctions (IRR /USD)

Types Mean Median Mean Median

Annual income 217679590/5183 180000000/4286 236704780/5636 184600000/4395
Food costs 69745360/1661 50400000/1200 131818730/3139 91245000/2173

Non-food costs 150664210/3587 108000000/2571 102842160/2449 85000000/2024

Table 3) Negative effects of costs incurred by patients and their families

Variable Before the sanctions, No. (%) After the sanctions, No. (%) P-value
Catastrophic health expenditures

Yes 162 (54.0) 208 (69.3) <0.001
Poverty resulting from health costs

Yes 132 (44.0) 176 (58.7) <0.001
Delay in receiving services or not receiving care due to high costs

Yes 219 (73.0) 225 (78.12) 0.032
Receiving low-quality services due to high costs of high-quality services

Yes 254 (84.3) 264 (91.67) 0.044
Delay in receiving services or not receiving care due to being away from care centers

Yes 171 (57.0) 167 (57.99) 0.658
Forced relocated to receive better care

Yes 52 (17.3) 49 (17.01) 0.922
Obtaining loans/grants from individuals or organizations to treat the disease

Yes 228 (76.0) 259 (89.93) 0.017
Source of funding to cover the disease costs

First-degree relatives 112 (49.12) 132 (50.97)

Distant relatives 101 (44.30) 122 (47.10) 0.261
Supportive & charity org. 15 (6.58) 5(1.93)

The amount of pressure on patients and families to cover the costs of the disease

Very low 24 (8.0) 3(1.04)

Moderate 45 (15.0) 6 (2.09) <0.001
High 57 (19.0) 64 (22.22)

Very high 174 (58.0) 215 (74.65)

The relationship between demographic/contextual
variables with the costs and their destructive
impacts

In both pre-sanctions and post-sanctions phases,
among the variables under study, only occupational
status, having supplemental insurance, and being
native had a significant impact on the amount of
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OOPs, CHE, or poverty resulting from the disease
costs (Table 4).

The rate of CHE was low for public-sector employees,
the average for pensioners and homemakers, and
very high for unemployed and university students
(p<0.05). Also, there was a significant relationship
between having supplemental insurance and CHE
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and the poverty resulting from MS disease costs, so  insurance (p<0.05). Also, native patients had fewer
those with supplemental insurance were significantly = OOPs compared to non-native patients. (Tables 5
less affected than those without supplemental and 6).

Table 4) Relationship between demographic and contextual variables and disease costs and their impacts

Independent variables Dependent variables (costs incurred and their P-value
(demographic and background) impacts) Before the .
sanctions After the sanctions
Out-of-pocket payments 0.328 0.287
Age Catastrophic health expenditure 0.217 0.206
Poverty resulted by costs 0.322 0.414
Out-of-pocket payments 0.836 0.723
Gender
Catastrophic health expenditure 0.123 0.259
Poverty resulted by costs 0.376 0.469
Out-of-pocket payments 0.204 0.350
Marital status Catastrophic health expenditure 0.176 0.246
Poverty resulted by costs 0.065 0.133
Out-of-pocket payments 0.951 0.756
Educational level Catastrophic health expenditure 0.248 0.266
Poverty resulted by costs 0.528 0.420
Out-of-pocket payments 0.706 0.523
Occupational status Catastrophic health expenditure 0.007 0.000
Poverty resulted by costs 0.059 0.021
Out-of-pocket payments 0.591 0.418
Type of basic insurance Catastrophic health expenditure 0.403 0.556
Poverty resulted by costs 0.243 0.440
Out-of-pocket payments 0.014 0.002
Having supplementary insurance Catastrophic health expenditure 0.007 0.000
Poverty resulted by costs 0.030 0.016
Out-of-pocket payments 0.038 0.021
Being native Catastrophic health expenditure 0.418 0.215
Poverty resulted by costs 0.465 0.357
Out-of-pocket payments 0.396 0.497
The age of onset Catastrophic expenses 0.835 0.622
Poverty resulted by costs 0.984 0.770
Out-of-pocket payments 0.389 0.126
Years lived with disease Catastrophic expenses 0.594 0.359
Poverty resulted by costs 0.668 0.416

Table 5) Relationship of demographic/background variable with CHE and poverty resulting from health care costs

Independent and

Before the sanctions, No. (%)

After the sanctions, No. (%)

dependent variables Category Yes No Yes No
Employed in public sector 4(25.0) 12 (75.0) 4 (26.67) 11 (73.33)
Employed in private sector 3(27.27) 8(72.73) 2 (25) 6 (75.0)

Oc?;lpationtal st;?us Self-employed 4 (40.0) 6 (60.0) 4 (40) 6 (60.0)

1(1"" lthca as ";l_’t 1 Student 15 (68.18) 7 (31.82) 14 (66.67) 7 (33.33)

ealth expenditure) o oo vite 77 (50.65) 75 (49.35) 75 (49.67) 76 (50.33)

Retired 6 (54.54) 5 (45.46) 7 (63.64) 4(36.36)
Unemployed 19 (79.17) 5 (20.83) 23 (85.19) 4(14.81)
Other 23 (44.23) 29 (55.77) 21 (46.67) 24 (54.33)

Having supplementary

insurance (with Yes 46 (43.81) 59 (56.19) 43 (43.88) 55 (56.12)

catastrophic health

expenditure) No 116 (59.49) 79 (40.51) 114 (60) 76 (40.0)

EAVIRE SUPRIE MCRIATYRIES 38 (36.19) 67 (63.81) 33 (34.02) 64 (65.98)

insurance (with

poverty resulted by

costs) No 101 (51.80) 94 (48.20) 100 (52.36) 91 (47.64)
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Table 6) Relationship of demographic/background variables with OOPs

Before the sanctions (Mean+SD)

After the sanctions (Mean+SD)

Variable Category
IRR USD IRR USD

Having Yes 62,030,350+84,643,650 1477+2015 70,258,250+91,562,220 1673+2180
supplementary
insurance No 78,378,260+13,777,100 1866+328 89,704,010+11,812,160 2136+281

Yes 64,955,080+78,885,460 1547+1878 72,363,100+94,020,150 17229+2238
Being native

No 98,551,210+25,011,130 2346+596 108,424,930+18,052,150 2581+430

Discussion

The present study was conducted to investigate the
association of Iran sanctions with the health costs of
MS patients in Iran. The average OOPs by patients for
receiving health care in the pre-sanctions phase was
about 70 million IRR, but this amount had increased
by 14.3% and reached about 82 million IRR in the
post-sanctions phase. Meanwhile, food costs
increased by 23% with the return of sanctions, but
the share of non-food costs decreased by 25% for MS
patients. It could be a severe increase in living costs
due to a massive decline in the value of the Iranian
Rial. The IRR value of one US dollar ranged from
42,000 IRR (before sanctions) to about 140,000 IRR,
and even 210,000 IRR at specific points (after
sanctions), resulting in a more than 300% drop in the
purchasing power of the IRR, Iranian national
currency. As a result, all living costs increased, and
MS patients and their families had to spend their
income mainly on essential needs such as food,
housing, and healthcare. Meanwhile, some other
problems emerged, such as a higher unemployment
rate, a significant decline in production, and a sharp
inflation rate. However, this was not a new
phenomenon for Iranians. For example, the sanctions
imposed on Iran in 2012 resulted in an 11.8% decline
in Gross Domestic Product (GDP), a 40% increase in
the inflation rate and a 200% drop in Rial price
compared to 2011. All of this led to an increase in the
cost of living and unemployment [35l. Conversely, in
the first year after the agreement was signed in 2015,
GDP in Iran increased by 14.1% [35]. It is important to
note that numerous rounds of sanctions over the past
four decades have had a devastating effect on the
Iranian economy and subsequently, Iranian citizens,
so that the dollar price has risen from 69 IRR in 1979
to about 160,000 IRR in early 2020.

After the imposition of sanctions, its short and long-
term destructive consequences appear. Immediately
after imposing sanctions on a country, many essential
medications become inaccessible, and even local
medication production is grossly hampered by a lack
of necessary raw materials and manufacturing
equipment. In such circumstances, medicine prices
rise sharply so that people with average and low
incomes fail to afford healthcare costs [3¢], leading to
the expansion of black markets and even the
production of counterfeit medicines. The consequent
black market also includes all non-pharmaceutical
equipment and materials [191. The widespread
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destructive effects of economic sanctions on
population health are particularly critical in
malnutrition and lack of access to essential
healthcare services 371, In such a situation, vulnerable
groups such as the poor, patients, women, the elderly,
and especially children suffer the most [231. Sanctions
also harm social determinants of health, which lead
to a decline in the overall health level of the
sanctioned societies, causing inequality and widening
the gap in healthcare utilization among the citizens
[351, As a result, many people may die silently from
various diseases, and war crimes occur [19],

Since the current sanctions (May 2018), OOPs have
risen by 14.3%, leading to an increase in medication
prices, especially for Betaferon. Medication prices
increase due to a shortage in raw materials and a
drop in the Iranian currency value. Surveys show that
73 types of pharmaceutical products are in short
supply due to sanctions, 44% of which have been
identified as essential according to a list published by
WHO B8], The following examples are some of the
damaging effects of sanctions: in asthmatic patients,
19% and 42% reduction in imported and internally
manufactured medications, respectively 39, and a
fourteen-fold increase in the price of the dietary
formula for allergic infants [12l. The return of
sanctions resulted in a 15% CHE increase (54% to
69%) and a 14% increase in disease-driven poverty
(44% to 58%). We get some crucial concerns such as
"delay in receiving services or not receiving care due
to high costs," "preferring low-quality services over
high-quality ones," and "receiving loans or grants
from individuals or organizations for the treatment of
disease".

Generally, some demographic and background
variables may lead to the protection of patients
against CHE or accelerate its occurrence. Assessing
the statistical relationship between demographic and
background variables and the amount of OOPs, and
the impact of CHE on patients and their families
showed that in both pre-sanctions and post-sanctions
phases, among the variables under study, only
occupational status, having supplemental insurance,
and being native had a significant impact on the
amount of OOPs, CHE, or the poverty resulted by the
disease costs. Undoubtedly, the leading cause of this
situation is the severe drop in the Iranian Rial and the
refusal of pharmaceutical companies and
international banks to cooperate and deal with Iran
for fear of US sanctions on them B8]. CHE and poverty
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due to high OOPs in Iran are mainly related to the
imposed international political and financial
sanctions. Undoubtedly, the sanctions were the
leading cause of this situation for many direct and
indirect adverse health and economic effects. The
sanction affects the government's ability, and
consequently, health systems to have proper support
from patients and their households.

Although the Iranian health system has always
provided patients with the necessary subsidies and
medicines, these measures were insufficient. Also,
access to essential care became more difficult for
patients because of the widespread sanctions,
especially financially. One of the main reasons for this
problem is the lack of an efficient basic health
insurance system and government support to expand
supplemental insurance effectively [12 40. 41l The
unilateral US sanctions on Iran have even caused
severe problems for the Iranian Red Crescent, so this
non-governmental humanitarian organization failed
to timely access equipment, medications, and food
sent by international organizations during times of
crisis 138, For example, during the nationwide 2019
floods that hit many cities in Iran, the following
problems emerged as the result of the current
sanctions: a shortage in the number of helicopters
and relief boats, severe restrictions on receiving
relief supplies and purchasing health kits from
countries, inability to get financial aids from other
countries, and the delayed entry of non-monetary
relief items into Iran [12 42],

The devastating effects of international sanctions
have evident several detrimental effects on Iran and
other countries. The following health issues are the
results of war, and sanctions levied on Iraq in ten
years: the mortality rate of less than one-year-old
infants increased from 47 to 108 per 1000 live births;
the mortality rate of less than 5-year-old children
increased from 56 to 131 per 1000 live births; the
acute malnutrition rate increased from 3% to 11%;
the number of infants born with Low Birth Weight
(LBW; <2.5 kg) increased from 4% to 25% due to
malnutrition of 70% of the mothers; the access to safe
drinking water reduced from 90% and 70% in cities
and villages to 50% and 33%, respectively [3l.
Interestingly, immediately after lifting some
sanctions and introducing the oil-for-food program,
these indicators, particularly infant mortality, began
to decline significantly [43]. The devastating effects of
the sanctions on patients with such diseases as HIV,
diabetes, kidney failure, and cancer, along with the
severe weakening of children's vaccination program
due to the lack of access to equipment and
medications in Venezuela, resulted in the death of
more than 40,000 Venezuelan citizens between the
years 2017 and 2018 [4l. Some other examples of the
devastating effects of the sanctions on countries'
public health include a 15% increase in the death rate
of older people over a year in Cuba and a 15% and
30% increase in overall mortality and hospital
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deaths, respectively, in Yugoslavia [22l. Similar health
disasters are occurring again in Syria, Yemen, and
Gaza due to wars and sanctions [37. 45 46], Despite the
claim that economic sanctions are a peaceful
alternative to war, the examples presented in this
study showed that this claim does not seem to be true
[20], and the sanctions can also have similar and even
wider destructive health consequences due to their
broad scope and long active period. Imposing
sanctions on countries violates people's right to
access healthcare services easily 23,

One of the main strengths of the present study is its
novelty, as it is the first article in the world to
explicitly examine the economic and health impacts
of sanctions on patients with a disease and their
families. The primary study limitations in all CHE
studies are the recall period and the number of cost
elements used in the study instrument [#71. Due to the
lack of comprehensive and illustrative health records
(as clinical/managerial information systems) for
patients with MS in Iran, we used a combination of
possible approaches to access the patients' financial
and clinical information, especially their health
services utilization and costs, including assessing
health records, analyzing the bills, conducting patient
interviews, and comparing obtained results from this
approaches. To cope with the existing limitation of
assessing costing items, we developed a
comprehensive questionnaire and standardized
them on the expert's opinion and advice. The last
limitation of this study is the impossibility to have a
control group due to imposing sanctions on all
country populations and its wide negative
consequences on various parts of community.

Based on the current results, the study recommends
that well-reputed international organizations such as
the United Nations, WHO, UNICEF, and the
International Monetary Fund (IMF) carefully
examine the impact of sanctions on countries in
priority areas such as public health and vulnerable
groups of societies, and predict the potential
problems and provide effective solutions. Meanwhile,
sanctioned countries should do their best to protect
the health of all, especially vulnerable people and
groups, especially by promoting an efficient
insurance system and moving towards self-
sufficiency in producing health supplies. The current
study can also suggest other research on different
diseases in different sanctioned countries. Those
results can clearly show the harmful health effects of
sanctions on international organizations and provide
a rational solution.

Conclusion

Nuclear-related political-economic sanctions have
devastating effects on the public health of sanctioned
countries because they can seriously impede access
to appropriate healthcare services through a
shortage of nmedicines and a lack of
equipment/technology and raw materials. Therefore
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they lead to an increase in out-of-pocket payments
and a decreased ability to pay for patients with
multiple sclerosis and their households. In such
circumstances, international organizations must
protect the citizens' rights of the sanctioned
countries by protecting health issues. In addition, the
government of the sanctioned country, mainly the
health system and third-party payment mechanism,
must protect the patients with multiple sclerosis,
especially the vulnerable patients who have lost their
job, do have not enough income, or have no
complementary health insurance.
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