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: This study followed the PRISMA 2020 guidelines for
systematic reviews. A comprehensive search was conducted in PubMed/MEDLINE,
Scopus, Web of Science, Cochrane Library, ProQuest, and SID for studies published
between 2010 and 2025, focusing on studies about Iran and other countries affected
by sanctions. A total of 1,023 records were identified. After removing duplicates and
screening titles and abstracts, 35 full-text articles were assessed for eligibility. Based
on predefined inclusion (direct relevance to sanctions and health, peer-reviewed,
full-text available) and exclusion criteria (non-scientific reports, letters, and non-
empirical papers), 13 high-quality studies were included in the final synthesis.

: Sanctions have led to shortages of vital medicines, deterioration of medical
equipment, and reduced quality of health services through banking restrictions,
increased import costs, reduced international interactions, and disruptions in the
supply chain. In countries such as Iran, Syria, Yemen and Venezuela, this situation
has been exacerbated during periods of crisis, with consequences such as increased
mortality, health inequalities and psychological and social harm. Iran’s experience
shows that even systems with domestic production capacity are vulnerable to
widespread and complex sanctions.

: Strengthening domestic capabilities, designing resilient strategies,
facilitating humanitarian channels and systematically documenting the humanitarian
consequences of sanctions seem essential to reduce harm.
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Economic sanctions are increasingly employed
as instruments of political and diplomatic
pressure in international relations. While the
primary objective of such sanctions is to limit
the capacities of target governments, substantial
evidence indicates that their impacts extend far
beyond political targets, affecting civilian
populations profoundly, particularly in the
health sector. One of the most critical
consequences is the disruption of access to
essential medicines and medical equipment.
Countries such as Iran, Syria, Yemen, and
Venezuela have experienced  significant
challenges in this regard. Even when
humanitarian goods are formally exempted from
sanctions, indirect barriers, such as financial
restrictions, banking obstacles, increased import
costs, and hesitancy of international companies
to engage, effectively limit access to essential
health commaodities. In Iran, although medicines
and medical equipment are not explicitly listed
under sanctions, financial and banking
restrictions imposed by the United States and its
allies have hindered many multinational
pharmaceutical companies from collaborating
with Iranian institutions. These limitations have
been particularly pronounced during public
health crises, such as the COVID-19 pandemic,
and during periods of heightened regional
tension or military threats, resulting in severe
repercussions  for  public health. The
consequences manifest in delayed imports,
increased costs, and reduced access to essential
medications for patients with chronic or
specialized conditions, including cancer,
hemophilia, and organ transplant recipients. In
contexts of war or severe instability, the
vulnerability of healthcare systems in
sanctioned countries is compounded, as rising
medical demands coincide with diminished
system  capacity, potentially increasing
mortality, spreading preventable diseases, and
exacerbating  health  inequities.  Despite
numerous studies examining the economic
effects of sanctions on health indicators, prior
research has often focused narrowly on financial
and pharmaceutical aspects, neglecting human,
social, and psychological dimensions. Studies
by Pintor et al. and systematic reviews by Yazdi

et al. highlight that indirect sanctions effects on
psychological well-being, health equity, and
chronic  disease  vulnerability ~ remain
underexplored.

This study adopts an integrated, comparative
approach to examine the multifaceted impacts of
economic sanctions on human health, social
welfare, and public health infrastructure, with
Iran as a case study in contexts of crisis. This
multidimensional perspective represents the
novelty of the present work. The overarching
aim of this systematic review is to synthesize
existing evidence on the effects of economic
sanctions on access to essential medicines and
medical equipment, with an emphasis on social,
human, and ethical implications, thereby
providing a foundation for policy design and
interventions that safeguard the right to health
under sanctions. Therefore, the primary
objective of this systematic review is to evaluate
the evidence regarding the impact of economic
sanctions on the availability of medicines and
medical equipment in sanctioned countries, with
a particular emphasis on Iran. Secondary
objectives include examining the broader
human, social, and psychological consequences
of sanctions, assessing healthcare system
responses and resilience strategies, and
providing actionable policy recommendations to
enhance health system preparedness under
sanctions.

METHODOLOGY

This study was conducted as a systematic review
in accordance with PRISMA 2020 guidelines.
Inclusion criteria comprised peer-reviewed
studies published between 2010 and 2025, in
English or Persian, addressing the impacts of
economic sanctions on health systems,
medicines, or medical equipment. Exclusion
criteria included duplicate publications, non-
scientific reports, letters to editors, conference
abstracts, and studies lacking full text. A
comprehensive literature search was conducted
in PubMed, Scopus, Web of Science, Cochrane
Library, ProQuest, and SID. Additional sources
were identified via manual reference checks.
Search terms included MeSH and specialized
keywords:  (“Economic  Sanctions” OR
“International Sanctions”) AND (“Medicine”
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OR “Medical Equipment” OR “Health System”)
AND (“Iran” OR “Low- and Middle-Income
Countries”). The search was completed in June
2025. Retrieved studies were managed in
EndNote 21, and duplicates were removed. Two
researchers independently screened titles and
abstracts, followed by full-text assessment of
eligible studies. Discrepancies were resolved
through discussion. The PRISMA flow diagram
illustrates the study selection process.

Quality and risk of bias were evaluated using the
JBI Critical Appraisal Checklist appropriate for
quantitative and qualitative studies. Independent
assessments demonstrated high inter-rater
reliability (Kendall’s r = 0.9, P < 0.01). Only
studies scoring above 70% in quality assessment
were included in the final analysis. Risk of bias
was assessed across selection, reporting, and
performance domains, and studies with high risk
were excluded. Data extraction encompassed
study characteristics (i.e., author, year, country,
thematic focus, and key findings), performed
independently by two reviewers. A thematic
synthesis approach was employed to analyze
extracted data. Units of meaning related to
review objectives were coded, and similar codes
were grouped into themes and subthemes. Two
reviewers independently conducted coding, and
disagreements were resolved through discussion
and consultation with a third researcher. Data
were ultimately categorized into six main
domains. Ethical approval was not required due
to the nature of the systematic review.
Methodological  limitations  include the
exclusion of non-English and non-Persian
publications and limited access to gray literature
and international organizational reports.
However, the rigorous quality assessment and
thematic synthesis mitigate potential biases.
RESULTS

Thirteen studies, including 10 from Iran and
three international studies, were included. Key
findings indicated that sanctions significantly
disrupted the supply chains of medicines and
medical equipment. Studies focused on the
impact of sanctions on pharmaceutical supply
(Kheirandish et al., 2018; Nazari et al., 2025;
Abdoli, 2020) and medical equipment (Azami et
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al., 2019; Azami et al., 2021). Additional studies
highlighted broader implications for mental
health, health equity, and legal considerations
(Habibzadeh, 2022; Dastafkan, 2020; Sajadi et
al., 2022).

Sanctions in Crisis Contexts: Evidence
indicates that the combination of economic
sanctions with internal crises or armed conflicts
amplifies adverse health outcomes. For
example, in Syria, the 2011 civil war combined
with sanctions has severely restricted access to
specialized medications and critical treatments,
leading to substantial healthcare infrastructure
damage, staff migration, and service collapse. In
Yemen, prolonged civil conflict and economic
blockade since 2015 have resulted in acute
shortages of essential medicines and equipment,
significantly affecting pediatric and chronic
patients. Similarly, Libya’s political instability,
albeit with less severe sanctions, has hindered
access to healthcare services. Comparative
analyses underscore that overlapping sanctions
and crises exacerbate health inequities and
system fragility, highlighting the necessity for
international policies that maintain
humanitarian supply chains and support health
infrastructure in conflict zones.

Iranian Healthcare System Experience:
Following intensified sanctions since 2011 and
2018, Iran has faced reduced access to imported
medicines, interrupted treatments, and increased
healthcare costs. Domestic supply chain
instability has further compounded access
challenges, even for medications not directly
targeted by sanctions. Despite Iran’s domestic
production capabilities, constraints in importing
raw materials, specialized equipment, and
advanced technologies have impaired service
quality. Comparative country analysis indicates
that nations with domestic production capacity
and relative infrastructure (e.g., Iran, Cuba) may
partially offset sanctions’ impacts, whereas
countries experiencing simultaneous armed
conflict and governance collapse (e.g., Syria)
face compounded humanitarian  crises.
Sanctioned countries with opaque or non-
democratic governance structures often struggle
to secure international aid or humanitarian
support, exacerbating negative health outcomes.
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Direct and Indirect Effects on Medicine
Access: Even when humanitarian items are
formally exempted, economic sanctions
indirectly hinder medicine supply chains,
causing import  disruptions, elevated
transportation costs, and financial transaction
difficulties. In Iran, over 40% of specialty
medicines for cancer and chronic diseases have
experienced delays or shortages. Patients with
hemophilia or multiple sclerosis have faced
dosage reductions or substitution with less
effective alternatives, increasing disease relapse
and decreasing quality of life. Dialysis patients
encountered increased costs and shortages of
essential medications and equipment, with over
20% of dialysis centers reporting critical
deficiencies in 2020. These effects extend to
Irag, Cuba, and other sanctioned countries,
disproportionately affecting vulnerable
populations such as children, women, the
elderly, and patients with chronic diseases,
leading to elevated mortality, diminished care
quality, and psychosocial consequences.

Effects on Medical Equipment and Health
Technology: Sanctions hinder not only
pharmaceutical imports but also medical
equipment, spare parts, and advanced diagnostic
technologies, including MRI machines, dialysis
equipment, and laboratory kits. Over 50% of
Iranian hospitals experienced shortages and
equipment obsolescence during sanctions,
impairing service efficiency and diagnostic

accuracy. Import limitations for dual-use
materials critical to medical equipment
manufacturing  have  further  constrained

domestic capabilities. These restrictions delay
adoption of innovative diagnostic and
therapeutic technologies, reducing healthcare
effectiveness and increasing patient risk.

Humanitarian and Health Equity
Implications: Economic sanctions
disproportionately impact vulnerable groups,
increasing  preventable  mortality  and
undermining equitable healthcare access.
Restricted availability of essential medicines
and vaccines has led to the resurgence of
preventable diseases, including tuberculosis,
diphtheria, and measles. Patients with non-
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communicable  diseases face treatment
interruptions, escalating complications, and
decreased life expectancy. Health inequities are
exacerbated, with urban and higher-income
populations maintaining relatively better access
compared to rural and low-income groups.
Psychological and social impacts, including
public distrust in healthcare systems, further
underscore the multifaceted harm of sanctions.
Impact on Education and Health Research:
Sanctions have constrained medical education
and health research, affecting access to
educational resources, international
collaboration, professional development, and
ethical training. Budget reductions, material
shortages, and limited publication and
collaboration  opportunities have delayed
research projects, increased occupational stress,
driven researcher migration, and diminished
knowledge production quality. The resulting
collective professional demoralization
undermines the health system’s future capacity
and resilience.

DISCUSSION

Economic sanctions exert profound direct and
indirect effects on public health, undermining
healthcare systems, restricting access to
medicines and equipment, and affecting social
determinants of health. Even when humanitarian
exemptions exist, practical barriers often nullify
their effectiveness, resulting in violations of the
fundamental human right to health. Evidence
from Iran, Syria, Yemen, and Venezuela
demonstrates increased mortality, decreased
care quality, and widespread rights violations.
Sanctions’ severity is modulated by health
system resilience, governance structure, import
dependence, and access to international support.
A conceptual framework for health system
resilience under sanctions may encompass three
key dimensions: (1) direct and indirect pathways
through which sanctions affect health, (2)
adaptive responses of healthcare systems, and
(3) policy imperatives for strengthening
resilience and health equity. Effective
management necessitates integrated multi-level
strategies across health, economic, diplomatic,
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and legal domains. International cooperation,
such as humanitarian trade channels and
bilateral commodity swaps, can mitigate
sanctions’ adverse effects, as demonstrated by
Iran’s barter-based medicine program and
Switzerland’s facilitation of essential imports.
Comparative analysis with Venezuela and Cuba
underscores the importance of transparency,
resource management, and social trust in
sustaining  resilience.  Iran’s  historical
achievements in maternal and neonatal health,
despite sanctions, highlight the value of primary
healthcare and preventive strategies.

Policy Recommendations: The
following can be suggested as policy advice.
First, protected humanitarian financial channels
must be established to ensure medicine and
equipment supply exempt from sanctions and
financial risks. Second, domestic production of
pharmaceuticals and medical equipment should
be strengthened, including support for raw
material  manufacturers,  knowledge-based
enterprises, and technology transfer initiatives.
Third, trade partners and import pathways can
be diversified to reduce reliance on limited
sources, including regional collaborations and
barter arrangements. Fourth, emergency
preparedness plans can be developed, including
strategic medicine reserves, alternative supply
routes, treatment prioritization, and workforce
training. Fifth, sanctions’ human impacts via
national observatories or health-sanctions
databases should be documented and publicized
to inform international advocacy. Sixth, the
system needs to get engaged actively with
international organizations (e.g., WHO, UN,
Red Cross) to leverage legal and diplomatic
channels for humanitarian access. Finally,
independent monitoring mechanisms must be
designed to ensure equitable distribution of
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medicines and medical equipment, preventing
hoarding and ensuring transparency.

Future Research Directions: In future,
researchers may include the following in their
original studies: comparative studies across
countries to assess resilience under different
sanctions regimes; mixed-method research to
elucidate causal pathways and psychosocial
effects of sanctions; analyses using real-world
health insurance and hospital data to quantify
direct and indirect costs; policy modeling and
scenario analysis to design predictive resilience
frameworks; interdisciplinary investigations
integrating areas such as health, economics,
international law, and diplomacy.
CONCLUSIONS

Economic  sanctions represent complex,
multidimensional threats with far-reaching
consequences for public health, human rights,
and healthcare equity. A systematic, evidence-
based approach is essential for mitigating harm,
enhancing health system resilience, and
safeguarding the right to health in sanctioned
nations. Lessons from Iran, Cuba, Venezuela,
and other contexts provide actionable insights
for policy and practice, emphasizing
transparency, adaptive governance, and
international cooperation as key factors in
sustaining health system functionality under
sanctions.
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