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The economic sanctions imposed on Iran in recent decades P the country’s ¥ and the health of its

peaple.Howerer, there has not been athorough examination o the fullscope and changes i these ffcts over time. Therefore. . .

we

ass - -

res Mohamadi et al. Globalizarion and Health (2024) 20:81 Globalization and Health d economic foundations. Hypothesizing that

des hitps/doi.orgs10.1186/51 2992-024-01084-2 , as a component of a broader investigation

qud s in Iran, seeks to explore the experiences of

hea

ten H interviews with randomly selected patients

hea i by the MAXQDA10 software.

well s, and coping strategies. The immediate effects
f H i I H service availability and affordability for citizens.

K Impacts of economic sanctions on population service svalablity and affordabiity for it

] health and health system: a study at national b bt oo

multiple ill members, and readjusting health/

and sub-national levels from 2000 to 2020 ¢ face substantal heahcare coss s e
- uality medications. We advocate considering
I n I I'a n a crucial first step for policymakers, aiming
sanctions on citizens, particularly the most
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Abstract

Background Formal evidence regarding the effects of sanctions on population health status and the health systemn
is scarse in Iran. Given the intricate and multifaceted nature of sanctions, a nuanced understanding of their impact

is imperative. We aimed to investigate the magnitude and effects of sanctions on population health and healthcare
systern during the last two decades in lran.

2 Greative et use.
Design This is a mixed-methods research. We quantified the impact of sanctions using 28 indicators, i.e. I o format, i iginsal authorts) and
macroeconomic, healthcare resources and health outcomes indicators from 2000 to 2020 The concurrent qualitative o g were Mmade The images o tird porty materialn e
study aimed to explore the pathway of the effect by considering perceptions of both patients and health policy o o puw.u

makers towards sanctions; Interview data was analyzed using content analysis.

Setting This study was conducted in Iran at both national and sub-national levels.
Results Our findings revealed that the trend of 11 indicators (39.2%) had changed after the change point in 2009;

four indicators (14.2%) significantly deteriorated after the change point. Further, five indicators revealed significant
increases during the sanctions period: Qut-of-Pocket payment {OO0P), household expenditure on food and mortality
rates due to Chronic Obstructive Pulmonary Disease (COPD), thalassemnia and hypertension. Our qualitative analysis
revealed that patients identified availab , cost and quality of medicines and healthcare services as the most

| significant challenges that compromised population’s health. From the policy makers’ perspective, the effect of
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Owverall trend plot for inflation_ rate
Blue density curves are posterior probabilities of accuring a joint point for
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Overall trend plot for brain mortality rate (per 100000)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains

Average of brain mortalty rate (per 100000}

3
~
///
///
j
= s = = = = = © = = = = =
) ) year ) )

o grlaw 40 (5550 (5109055 b Lo p0 g0 9 S po F i Sl Wiy

bylbyw b b po g0 9 S po 30

w‘oéydéwubu&]wyb-JGA-’)A]“"QB“'?)AC}"L@)JGMW)?"@A"

Overall trend plot for total cancer mortality rate (per 100000)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains

Average of total cancer mortay el per 100000)

-
a5 -
) vear ) ) )

"o Gy S5 i po_yo 5 Spo G i g i ko

2, Change point model for total cancer mortality rate (per 100000)

Page 8 of 31



S ks

G e

COPD) 4y (59l p0 50 5 los b i po pr0 9 Spo F i

ol g 0sd wodalin Yoo f Jlo 0w goladl e hlewm b ad o o 9 S e 7y el 0 o ddads
&5)..» UJ‘ Ll C,u.u‘ ob% Lgbw)...._ﬁd.’a.b)‘.\m).uua}u U"‘ u‘).....r_: .Aaj)dSuB;mu‘sSG‘o‘fj)? L)"‘
ol 009 Y..q JLW)QLQW.’J?U Jl-o&‘ 0)30)"&}.5_’9.6.)5.&.0 u.\.;j) U"‘

Overall trend plot for COPD mortality rate (per 100000)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains
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Overall trend plot for diabetes mortality rate (per 100000)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains
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Owverall trend plot for hypertension mortality rate (per 100000)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains
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Overall trend plot for leukemia mortality rate (per 100000)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains
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Overall trend plot for myocardial infraction mortality rate (per 10000(C

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains
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Overall trend plot for multiple sclerosis mortality rate (per 100000)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains
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Overall trend plot for stroke mortality rate (per 100000)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains
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Overall trend plot for thalassemia mortality rate (per 100000)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains
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Overall trend plot for Under-five mortality rate(per 1000 live births)

Blue density curves are posterior probabilities of accuring a joint point for
each MCMCs chains
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Row . Cp (95% Credible Boz —
1 P 02 % . 4
Indicators interval) 2 Boy (95% Credible Interval) > P12(95% Credible Interval)
1 - 2003.03(2003.00,
GDP (Million_IRR)(log) 2003.08) 0.43 (0.33, 0.55) 0.34 (0.21, 0.50)
2 Inflation rate (%) 2’013'3"; (928())1142, -0.32 (-0.49, -0.16) 0.01 (-0.01, 0.05)
3 Health inflation rate (%) 2013.67 (2012.07, -0.51 (-0.60, -.42) 0.03(0.01, 0.04)
015.61)
4 Current health | 2001.57 (2001.00, : 0.21 (0.19, 0.24)
expenditure (Million IRR) 2002.21) 0.16 (-:0.01, 0.31)
5 Household health | 2010.50 (2010.05-
expenditure (%) 2011.00) 0.34 (0.15, 0.55) 0.03 (-0.00, 0.05)
6 Out of Pocket (OOP) (%) 2011.57 (2006.35, -0.12 (-0.36, 0.16) -0.06 (-0.11, 0.01)
2014.00)
7 Share of household 2003.76 (2003.00,
expenditure on food (%) 2005.81) -0.06 (-:0.12, 0.00) -0.06 (-0.08,-0.05)
8 . 2003.05(2003.00, 0.33(0.26, 0.42)
Total hospital beds 2003.14) 0.56 (0.46, 0.67)
9 . 2,013.40 (2012.34,
Neonatal Mortality (NMR) 2014.56) 0.53 (0.37, 0.68) 0.00 (-0.03, 0.05)
10 Under-five mortality rate 2008'2%5152256'00’ -0.05 (-0.29, 0.17) 0.00 (-0.05, 0.05)
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11 Maternal mortality ratio 2008.70 (2003.00,
(MMR) 2018.89) 0.16 (-0.36, 0.04) 0.00 (-0.02, 0.02)
12 Cardiovascular disease 2008.58 (2006.00,
mortality rate 2011.60) 0.08 (-0.20, 0.36) -0.01 (-0.06, 0.04)
13 Hypertension = mortality 2011.02 (2009.90, 0.04 (0.01, 0.07)
rate 2012.41) 0.70 (-0.89, -0.54)
14 Myocardial infraction | 2011.15 (2006.00,
mortality rate 2016.38) 0.34 (0.09, 0.59) -0.02 (-0.05, 0.03)
15 Chronic Obstructive
Pulmonary Disease 2006;)% ((32;) (()))6'00’ -0.34 (-0.44, -0.27) 0.09(0.08, 0.11)
(COPD) mortality rate '
16 . . 2007.01 (2006.00 ] i i 0.10 (0.09, 0.12)
Diabetes mortality rate 2008.65) 0.36 (-0.53, -0.21)
17 Multiple sclerosis | 2011.13 (2009.89, 0.05 (0.00, 0.09)
mortality rate 2012.70) 0.65(-0.97,-0.34)
18 Thalassemia mortality 2007.40 (2006.03,
ate 2008.77) 0.52(0.32, 0.74) -0.13 (-0.15, -0.10)
19 . 2010.64 (2006.00,
Stroke mortality rate 2015.22) 0.20 (-0.17, 0.55) 0.03 (-0.01, 0.07)
20 Brain tumor mortality rate 2007.04 (2006.00, -0.73 (-0.86, -0.61) 0.05 (0.04, 0.07)
2008.79)
21 . . 2010.38 (2006.00,
Leukemia mortality rate 2015.09) 0.02 (-0.78, 0.77) 0.02 (-0.02, 0.07)
22 Lung cancer 2007.50 (2006.00 ,
2009.37) 0.03 (-0.34,0.40) -0.011 (-0.148, 0.13)
23 Colorectal cancer 2006.16 0.12 (0.106 , 0.14)
mortality rate (2006.00,2006.54) 0.98(0.83, 1.14)
24 Gastric cancer mortality 2006.27 (2006.00, 0.39 (0.087 0.59)
rate 2008.35) 0.63(0.47,0.78)
25 Prostate cancer mortality | 2010.746 ( 2010.19, 0.039 (0.025, 0.053)
rate 2011.24) 0.47(0:37,0.56)
26 Breast cancer mortality 2006.27 0.087 (0.077, 0.097)
rate (2006.00,2008.27) 0.56 (041, 0.70)
27 . 2007.46 (2006.20,
Total cancer mortality rate 2009.08) 0.25 (-0.37, -0.16) 1.05 (0.03, 0.06)

1. The logarithm of indices was used to perform these statistical analyses.

2. “Cp” shows the join point of each indicator, when the indicator has undergone a specific change (latency time).
Based on our hypothesis (Cp> 2009), the changes before 2009 were not due to sanctions.

3. “B_01" and “B_02" are the average of indicators before and after Cp. Based on the study hypotheses (Cp >
2009, B_02-p_01>0), indicators that revealed a significant change after the sanctions are those with Cp >
2009, and the range (Cls of By, — Bo1) does not include zero. If both the upper and lower limits are positive, it
was concluded that the average of the examined indicators significantly increased after Cp.

4. “B_12" indicates the average change in the indicators after Cp per year; the rate of change of the indicator,
showing the extent of increase or decrease in each time unit following Cp. According to our hypothesis
(B_12>0), if Cp does not include the upper and lower bounds of zero, it can be stated that the examined
indicators follow an upward trend after the Cp.

.The “Unemployment rate (%)” was omitted because we could not find reliable data at the provincial level.
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