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Objectives: The general purpose of this study is to analyze the policy interventions affecting
the emigration of human resources in the field of health in Iran based on the system’s
dynamic approach.

Method: The research consists of four phases including analyzing the emigration status of
health workers in developing countries, studying health personnel emigration in Iran, devel-
oping a System Dynamics (SD) model, and determining evidence-based policy interventions to
address health worker emigration. These phases involve realist review, document analysis,
qualitative interviews, data integration, and policy scenario planning. The primary objective is
to gain a profound understanding of the underlying causes, mechanisms, and consequences of
migration, as well as assess the impact of policies, in order to prioritize effective interventions.
Results: It seems that the SD model developed in this study can highlight the interconnect-
edness of various factors that influence health worker emigration, including demographic
changes, economic conditions, and characteristics of healthcare systems.

Conclusion: This study uses a systems dynamics approach to analyze health worker emigra-
tion from Iran, focusing on policies that promote retention and explore the implications of
emigration on the healthcare system. By examining interrelationships and feedback loops
within the healthcare system and socioeconomic factors, the study aims to identify effective
policy interventions that can mitigate the negative effects of emigration.

PAPER CONTEXT

e Main findings: The study reveals a complex web of factors driving the emigration of Iranian health
workers, and along with the Investigating the effectiveness of different interventions, the aim of this
research is to develop sustainable solutions to deal with the emigration of health workers.

e Added knowledge: This research adds to the existing literature by employing a system
dynamics approach to model the multifaceted nature of health workforce emigration in
Iran, offering a novel perspective on policy intervention analysis.

¢ Global health impact for policy and action: The findings underscore the necessity for compre-
hensive policy strategies that address the root causes of health worker emigration and can inform
global efforts to retain healthcare professionals and ensure sustainable healthcare systems.

Background

The availability of specialized human resources is encompassing factors such as their numbers, classifi-
crucial for healthcare systems, impacting their sus-  cations, allocation methods, and effectiveness [2].
talnablhty and effectiveness [1] In the healthcare The migration of healthcare professionals’ com-

domain, the adequacy and suitability of specialized ~ monly known as the medical brain drain, poses
human resources present critical considerations,  a global labor crisis in the healthcare industry [3].
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This phenomenon specifically refers to the large-scale
emigration of skilled and capable healthcare workers,
including physicians, nurses, and midwives, from
low-income countries to high-income nations [4].
The global health workforce is already unevenly dis-
tributed, and this situation worsens due to the sig-
nificant outflow of doctors and nurses, driven by
poor working and living conditions and aggressive
recruitment efforts in affluent countries [5].

While the reasons for healthcare worker migra-
tion vary across nations, some common motives
include a lack of basic amenities, high unemploy-
ment rates, inadequate housing, low pay, uncertain
career prospects, workplace hostility, political
instability, and armed conflict — all considered pres-
sure factors contributing to healthcare worker
migration [6]. Conversely, the availability of suitable
amenities, low unemployment rates, higher wages,
positive career prospects, improved working condi-
tions, and job satisfaction serve as key incentives
that can offset the lack of resources in the healthcare
worker’s country of origin [7,8]. The worldwide
trend of skilled healthcare professionals migrating
has surged in recent years, resulting in a notable
increase of over 60% in the count of immigrant physi-
cians and nurses employed in OECD nations from 2010
to 2020 [9]. The proportion of foreign skilled human
resources in the healthcare systems of the United
Kingdom, the United States, and the member states of
the European Union stands at 12%, 17%, and 11%,
respectively [10].

Various nations have explored different
approaches to manage the migration of healthcare
professionals. For instance, Zambia has implemented
policies to retain health workers by offering financial
incentives, including retention allowances for univer-
sity graduates, uniform maintenance allowances for
nurses, and housing allowances [11]. In Bangladesh,
health sector reforms, such as ensuring reliable and
prompt payment of salaries, have had positive moti-
vational effects [12]. In Cairo, strategies have been
proposed for affluent nations to increase their own
production of healthcare workers, reducing reliance
on importing them from low- and middle-income
nations, and creating methods to compensate these
nations in times of healthcare worker loss [13].

The emigration of healthcare professionals from
Iran has become a significant obstacle in recent
times. The International Monetary Fund has dis-
closed that approximately 180,000 knowledgeable
Iranians leave the nation annually in pursuit of
more favorable livelihood prospects, resulting in an
annual outflow of 50 billion dollars of foreign cur-
rency from the country [14]. In 2022, the Iran
Migration Observatory conducted a survey which

revealed that 54% of doctors and nurses expressed
a strong desire to leave the country. Of those sur-
veyed, 24% had already decided to emigrate and 7.5%
had taken concrete steps toward doing so. The survey
indicates a high level of intention to emigrate among
healthcare professionals in Iran [15].

The migration of healthcare workers in Iran is
a significant concern that has been extensively stu-
died in numerous scholarly articles. Various factors
influence the inclination to migrate among skilled
healthcare professionals in Iran, including age, work
experience, employment status, marital status, profi-
ciency in a foreign language, and prior experience of
residing abroad [16]. Asadi et al. [17] identified five
primary determinants that impact the migration of
healthcare professionals in Iran’s healthcare system:
structural, occupational, personal, socio-political, and
economic factors. In Hajiani’s study [18], the motiva-
tions behind the migration of Iranian dentists to
Canada were classified into four categories including
socio-political, economic, professional, and personal
factors. Factors influencing the inclination to migrate
among medical students at Tehran University of
Medical Sciences, Tehran, Iran include gender, pre-
university study region, parents’ educational attain-
ment, having relatives abroad, experience of traveling
to foreign countries, foreign language skills, number
of published articles, and membership in Iran’s
National Elite Foundation [19]. Another study
found that the intention to migrate among nurses in
Iran had a weak correlation with workload and an
inverse correlation with a healthy work environment
[20]. Sanctions have contributed to the healthcare
crisis in Iran by restricting access to medicines and
medical devices and impacting the overall healthcare
delivery [21]. In addition, organizational inefficien-
cies within Iranian hospitals, such as budgeting and
payment systems, and a lack of managerial skills,
have also been identified as contributing factors
[22]. Various studies have shown that health work-
force migration in Iran is a complex issue influenced
by both internal factors, such as socio-political dis-
satisfaction, economic conditions, and the structure
of the healthcare system, and external factors, such as
global market dynamics and opportunities abroad
[23,24]. Mitigating healthcare professional migration
from Iran requires the implementation of targeted
policies and international cooperation to address the
underlying factors.

Various studies have comprehensively addressed
the reasons and influencing factors regarding health
workforce migration from Iran. However, this study
focuses on examining the interventions implemented
to tackle this challenge. Previous research has paid
less attention to this topic.



Additionally, this study investigates the experi-
ences of other countries, reviews their approaches
and policies in attracting and retaining health
workforce. Drawing lessons from the experiences
of other countries and comprehending the effec-
tiveness of diverse interventions can offer guidance
to countries encountering similar challenges in
health workforce migration. Policymakers and
health system planners can develop more efficient
strategies to address health workforce migration
and enhance the quality of healthcare services in
their respective nations. Efforts to improve health-
care human resources recruitment and retention in
Iran remain insufficient. Elite migration is
a complex and evolving phenomenon influenced
by various factors. To understand the relationships
and impacts of these factors, a system dynamic
modeling approach can be utilized. This methodol-
ogy involves constructing a mathematical model to
analyze the system’s behavior over time. By
employing this approach, the aim is to gain
a deeper understanding of the dynamic mechan-
isms underlying observed phenomena, identify
root causes, and predict future trends based on
current conditions. This comprehensive approach
addresses the fundamental causes of the issue,
rather than solely treating its surface-level conse-
quences [25].

Evidence-based policymaking is crucial for effec-
tive health system reforms. Stakeholders in the health
system, including policymakers, managers, and
employees, aim to enhance the quality, safety, effec-
tiveness, and efficiency of healthcare services by
adopting and implementing interventions and
reforms from other countries. Contextual factors sig-
nificantly impact the outcomes and progress of these
initiatives. Hence, it is essential to recognize the
rationale and methodology guiding healthcare inter-
ventions [26]. This modus operandi operates by
establishing causal correlations between intervention
programs, context, mechanism, and outcome
(PCMO). Its aim is to provide evidence on identify-
ing optimal interventions and suitable implementa-
tion methodologies in accordance with the
circumstances of each locale [27].

This study investigates healthcare human
resources migration in Iran wusing a system
dynamics model. It starts with a realist review to
examine reasons for health worker emigration and
interventions in low- and middle-income countries.
By analyzing evidence and data, the study aims to
understand the rationale behind successful or
unsuccessful policy implementation. Connections
between variables will be established through sys-
tems dynamics modeling, leading to recommenda-
tions for more suitable approaches in Iran’s
healthcare system.
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Methods
Aim and objectives

This investigation aims to analyze the emigration of
Iranian healthcare workforce using a systems
dynamics approach, with four key objectives:

Realist Review: Conducting a comprehensive lit-
erature review to understand health worker emigra-
tion in developing countries, including reasons,
context, mechanisms, and policies.

Qualitative Interviews and Documents Review:
Gathering insights specific to Iran through qualitative
interviews and document systematic review.

System Dynamics (SD) Model Development:
Building an SD model based on the findings from
the previous phases, including scenario analysis.

Evidence-Based Policy Interventions: Identifying
and prioritizing evidence-based policy interventions
to effectively tackle health worker migration.

The proposed approach is a multi-method
approach guided by the principles of methodological
pluralism. This allows for the combination of differ-
ent research methods to comprehensively address
complex research questions. In this study, multiple
methods are used to triangulate the data and provide
a comprehensive understanding of health workforce
migration in Iran, including its causes and the inter-
ventions implemented to address it.

Study design

Phase 1: realist evaluation

A realist evaluation survey will examine health
worker migration and policy interventions in low-
and middle-income countries. The study will follow
Pawson et al.‘s six-step approach, including develop-
ing an initial program theory, searching for evidence,
selecting and appraising documents, extracting data,
synthesizing evidence, and presenting a revised pro-
gram theory. These countries have diverse economic,
social, and cultural structures, along with varying
laws and guidelines. See Table 1 for a detailed outline
of the process [28].

Phase 1, step 1— developing an initial program the-
ory. The review aims to elucidate one or more fun-
damental theories underlying the intervention
program. The basic theory will be explained using
the concepts of Plan, Context, Mechanism, and
Outcome. Relevant theories will be identified through
an exploratory and inductive review of articles,
reports, official documents on migration policies,
and insights from key actors. A framework based on
the context-mechanism-outcome principle will be
developed and discussed with professors. The
research will focus on contextual factors influencing
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Table 1. Methodological steps to complete the realist review.

Steps

Task(s)

1. Clarifying the initial program theory
2. Search strategy
3. Select and appraise documents

Search for initial theories and then consult with experts
Search electronic databases using keywords and Medical Subject Heading (MeSH) terms
e Use inclusion and exclusion criteria to screen for relevant abstracts, articles, and reports

® Retrieve full-text of articles and reports

4. Extract data

e Use standardized tool to extract relevant data

o Search reference lists by hand for additional potentially relevant articles and reports

5. Analysis and synthesis process

® Analyze data for content and outcome patterns and synthesize mechanisms

® NB: Realist reviews follow an iterative search process, so revise Step 2 (i.e., search strategy) if

relevant
6. Present and disseminate revised program
theory

Present and refine revised theoretical findings with relevant stakeholders and experts

program implementation and examine the interrela-
tionship between mechanisms, outcomes, and con-
textual dimensions. Comparative analysis between
studies will be used to achieve this objective

Phase 1, step 2— searching for evidence. The next
step involves systematically searching for primary
studies that are relevant to the program theory estab-
lished in Step 1. Databases like PubMed, Scopus,
MEDLINE, Science Direct, WHO Global Health
Observatory, Google Scholar search engine and
Human Resources for Health Journal will be searched
using a devised search strategy. The search will
include indexing terms related to health worker
migration, program theory mechanisms, and specific
geographic focus (e.g. low- and middle-income
nations as classified by the World Bank) [29].
English key terms and their variations will be used,
and retrieved documents will be assessed based on
inclusion/exclusion criteria. (see Tables 2 and 3). The
search strategy will be refined based on initial results,
and a snowball sampling approach will be used to
explore references of retained articles [30].
Unpublished and grey literature will also be consid-
ered. Reference lists will be screened for additional

Table 2. List of key words for the document search strategy.

relevant literature until saturation. Mendeley will be
used for reference management.

Phase 1, step 3— selecting and appraising docu-
ments. Selecting and Appraising Documents: Unlike
conventional systematic reviews, realist reviews do
not require the evaluation of study designs based on
an evidence hierarchy. Instead, quality assessment is
conducted from a heuristic perspective to enhance
C-M-O configurations and must answer the question:
‘Does this study offer adequate evidence to contribute
to the synthesis?” Each study will be evaluated based
on its ability to clarify configurations, rather than as
a singular unit of analysis [31]. To ensure the review’s
credibility and trustworthiness, two independent
reviewers will evaluate the rigor and relevance of
each study’s potential contribution to the develop-
ment of the program theory. Rigor and relevance
will be assessed by scrutinizing if the study inferences
are grounded in evidence or the author’s opinion.
Any discrepancies during the screening process will
be resolved by a third reviewer if necessary.

Phase 1, step 4— extracting data. Data extraction
will involve capturing relevant study information in

OR OR

Themes and
expressions

(grey

OR OR literature)

AND
Health worker, Health human management, policies,
resources, Human resource intervention, regulation,
Staff Health policy

Developing countr*, Low income countr*, LMIC¥,
China, India, Brazil, Russia, African countries,
Asian countries

Shortage,
retention,
motivation

Migration,
Emigration,
Brain drain,
National
health
programs

Table 3. Inclusion and exclusion criteria.

Inclusion criteria

Exclusion criteria

e Main focus on emigration

® Represents the entire collection

e Laws and official reports of the relevant
country

e Intervention is to control health worker
migration

o National migration policy addressed in
the document

o Address a different issue than health worker
migration

e Lack of valid sources

® Published in languages other than English

® Inaccessible complete texts

e Focus on emigration control by non-
governmental organizations




a Microsoft Excel spreadsheet. This includes details
like author’s name, publication year, study setting,
implementing organization, and study type. The
extraction process will be guided by specific domains
based on the initial program theory. These domains
will cover explanatory accounts in CMO configura-
tion, supporting or contradicting aspects of the pro-
gram theory, and notes on mechanisms, context,
outcomes, and program design elements. The
domains will be continuously reviewed as the study
progresses, allowing for the identification of new
effects not accounted for in the original theory and
the formulation of more focused research questions.

Phase 1, step 5— analysis and synthesis of data. In
this study, each individual research will be carefully
examined to determine if the emerging findings sup-
port, oppose, or reinterpret the initial program the-
ory. The evidence will be thoroughly analyzed to
understand the complex connections between con-
text, mechanisms, and outcomes, both intended and
unintended. Recurrent relationships among context,
mechanisms, and outcomes will be identified, along
with how similar mechanisms operate in different
contexts. The review will also assess any contradic-
tory examples and the strengths and weaknesses of
the research methods employed. Ultimately, the find-
ings will refine the theory, shedding light on the
connections between contextual factors, mechanisms,
and outcomes of migration interventions.

Phase 1, step 6— generating a revised program the-
ory. The revised program theory will be explained
using textual and diagrammatical means, and its eva-
luation will be reported following the established
guidelines of the Realist and Meta-narrative
Evidence Synthesis (RAMESES) consortium [32].
The involvement of stakeholders is imperative to
verify emergent findings and facilitate dissemination
activities. The identification and analysis of emerging
findings and context-mechanism-outcome (CMO)
configurations will be presented and discussed during
conference sessions. Ultimately, the final presentation
of the theory will be determined as a result of these
stakeholder discussions.

Phase 2: context analysis

In this phase, the analysis of the trend and interven-
tions to control the migration of health workers in
Iran is carried out in two steps, which are explained
in detail below.

Phase 2, - reviewing documentation.
Asystematic health workforce
migration in Iran through document analysis.
Multiple search engines and databases are used,
including Google, Google Scholar, scientific

step 1
review examines
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databases, and data from organizations like the
World Health Organization and the Ministry of
Health. The review follows specific inclusion and
exclusion criteria for policy documents, focusing on
valid, citable, and relevant policies related to health
workforce migration in Iran. The analysis employs
content or thematic analysis to identify patterns and
themes in the data. Common themes and trends
across policies are identified and interpreted within
the research question’s context. Strengths, limitations,
and implications for practice, policy, and future
research are considered in the findings.

Phase 2, step 2 - conducting interviews. Interviews:
In this phase, a qualitative research design will be
used, conducting semi-structured interviews with
health professionals who have experienced migration.
Participants will be recruited through purpose-based
sampling and snowball approach until data saturation
is reached. Interviews will be conducted in person or
online, focusing on motivating factors for migration,
challenges encountered, and the acculturation pro-
cess. Participants’ opinions on policies and solutions
to improve the retention of the health workforce will
also be explored. Interviews will be audio-recorded
and transcribed, and content analysis will be used to
analyze the qualitative data. Additionally, qualitative
interviews with managers and decision-makers in the
health field, particularly those who are key and influ-
ential in addressing health personnel migration, will
be conducted. Topic analysis will be performed to
identify common topics, categories, patterns, and
relationships between categories, ultimately leading
to the determination of solutions by combining and
interpreting the findings.

Phase 3: modelling using system dynamics
approach

The impact of policies on human resources migration
is investigated through a system dynamics modeling
approach. A conceptual model is formulated based
on causal relationships between primary and second-
ary factors, which are revised and validated by
experts. Primary factors like age, gender, and ethni-
city, as well as secondary dimensions like income and
social situation, are examined to understand their
influence on health worker migration [33]. Experts
from the healthcare field, including experienced
immigrants and managers overseeing migration, con-
tribute to the model development. Using the concep-
tual model, a dynamic model of the emigration
process and its determinants would be construct.
This model serves as a platform to explore the effects
of policies on healthcare workforce migration and the
healthcare system in Iran. Vensim software will uti-
lize for modeling. The process involves six key activ-
ities, as depicted in Figure 1 [34]. These activities are
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Model Use,
Implementation, and
Dissemination
Understandings of the
problem and the system
Understandings of
the Model Problem Identification
and Definition
Model Testing and Design of Learning
Evaluation Strategy / Infrastructure
Model System

Formulation Conceptualization
-~

Figure 1. Overview of a system dynamics modeling approach.

as follows: (1) problem identification and definition,
(2) system conceptualization, (3) model formulation,
(4) model testing and evaluation, (5) model use,
implementation, and dissemination, and (6) design
of learning strategy/infrastructure [34].

Phase 3, step 1 - problem identification and defini-
tion. This phase involves conceptualizing the pro-
blem and defining the model’s boundaries. The
focus of this system dynamics model is the emigra-
tion of the Iranian health workforce and its impact on
the healthcare system. The model specifically investi-
gates interventions affecting the emigration of doc-
tors, nurses, and university faculty members,
informed by document reviews, realist reviews, and
interviews with individuals familiar with the emigra-
tion process. Policies are essential in understanding
their potential impact on factors influencing emigra-
tion, guiding the model’s scope and determining what
aspects and factors are included or excluded.
Developing a system dynamics model of health work-
force migration enables policymakers and healthcare
stakeholders to comprehend the complex dynamics
involved and identify potential interventions to miti-
gate its effects.

Phase 3, step 2 - system conceptualization. In this
step, the system conceptualization is enhanced by
identifying the key components and relationships
that were discussed and uncovered in the first step.
It involves developing a causal loop diagram (CLD)
that illustrates the causal relationships and feedback
loops between the different components of the system
(Figure 2). The diagramming process will be
informed by study participants and may undergo
repeated revision until the diagram is considered
acceptable and closely represents the real phenom-
enon by the experts/participants. The causal loop

/\/\

Variable 3

Variable 2 Variable 1

A

Figure 2. A hypothetical causal loop diagram used to demon-
strate the dynamics of a system components.

diagraming is a process of constructing and diagram-
ming a set of interlocking/interrelating dynamic
hypotheses regarding the mechanisms of the emigra-
tion phenomenon. The CLD illustrates how emigra-
tion factors or determinants influence each other and
how such influences reverberate across the system,
leading to potential systemic repercussions.

Phase 3, step 3- model formulation. In this step, the
conceptual model (CLD) is translated into
a mathematical model suitable for simulating the
problem. The mathematical model comprises equa-
tions that describe the system’s behavior over time.
Stocks, flows, model parameters, and auxiliary vari-
ables are the fundamental components of the model
formulation (Figures 3 and 4) [35]. Stocks in a system
dynamics model represent accumulated variables or
factors, providing a snapshot of the system’s status at
specific time points. For example, in our study,
a stock could represent the number of emigrated
health workers over the past decade. Flows, on the
other hand, represent the rates at which stocks
change, indicating the variables that cause stocks to

Stock

Flow Flow

Figure 3. Minimal stock-and-flow diagram (SFD).

Parameter Parameter

Stock

Flow ,Closed-Loop Flow
* Structure*
Delays Causal link

- Q \{\ \

----- #  Abstraction for causal chains
with additional variables

Code

Auxiliary Variables

Figure 4. Closed-loop stock-and-flow diagram (SFD).



increase or decrease over time. In our study, a flow
might represent the rate of health worker emigration
per day/month/year. Feedback relationships between
stocks and flows exist, where changes in stocks can
influence and alter the flows that contribute to the
stocks. Parameters are fixed values in the model that
influence system behavior, typically determined
using available data, expert knowledge, or other
sources. Auxiliary variables are intermediate factors
resulting from stocks or flows, linking them to other
elements. These model components are derived
from the pre-constructed causal loop diagram
(CLD), and mathematical equations, such as integral
and differential equations, define the relationships
between stocks, flows, parameters, and auxiliary
variables.

Phase 3, Step 4 — model testing and evaluation. In
this step, the model is tested and evaluated after
incorporating data (historical and estimated) into
it, ensuring its accuracy in representing the problem
being modeled. This step involves variable calibra-
tion and model validation. Calibration includes
determining the numerical values of the variables
or factors in the model. Numerical data can be
obtained from available data resources (historical
data) or estimated for missing data. If needed, data
estimation involves using expert knowledge and spe-
cific statistical methods (e.g. Bayesian statistics) to
estimate the probability distribution of missing
values over time.

There are two ways to test and validate an SD
model:  structural and behavioral validation.
Structural validation involves reviewing the model
with stakeholders/experts to ensure the model struc-
ture accurately captures the main aspects of the real-
world problem. Behavioral validation entails using
statistical tests (e.g. mean differences) to compare
the model outputs with real trends (e.g. whether the
model output on the trend of emigration of Iranian
healthcare staft over the last decade aligns closely
with the real trend). If there are significant discre-
pancies between model outputs and real trends, the
modelers adjust the model, in consultation with
experts and stakeholders, until it replicates the real
trend.

Sensitivity analysis is also conducted to assess and
understand the impact of changes in parameters,
inputs, and assumptions on the output and behavior
of the system. The primary goal of sensitivity analysis
is to determine whether the model behaves acceptably
and reliably with changes in parameters and inputs,
and whether the results are sensitive to changes in
these variables. If any non-logical or inconsistent
behavior is observed in the model, adjustments and
refinements can be made to rectify these inconsisten-
cies. Additionally, sensitivity analysis can help
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identify and manage risks associated with changes
in parameters and inputs, leading to a better under-
standing of the system’s behavior.

Phase 3, Step 5 - model use, implementation, and
dissemination. Once the model is tested and vali-
dated, it can be used to explore different scenarios
and policy options related to the problem at hand.
The model serves as a valuable tool for decision-
making as it allows us to probe policies in advance
and gain a better understanding of effective mechan-
isms and potential unexpected outcomes. The model
functions as a virtual environment to test interven-
tions and policies before real policy implementation.

Phase 3, Step 6 - design of learning strategy/infra-
structure. Designing a learning strategy and infra-
structure supports model use and dissemination.
This includes creating training materials, user man-
uals, and policy briefs to facilitate the model’s appli-
cation in policy circles. The model building process is
iterative and flexible, allowing for continuous refine-
ment based on feedback and new information.
Ongoing improvements are possible as new data
and understanding emerge.

Phase 4: presentation of policy interventions

The study will determine evidence-based policy inter-
ventions to address health workforce migration,
prioritizing them using the Multi-Criteria Decision-
Making method [36]. In this method, each option
under consideration is evaluated based on different
criteria determined by the decision makers. Critical
criteria associated with the problem will be identified,
including impact magnitude, sustainability, cost and
benefit, social acceptance, international compatibility,
feasibility, impact on income distribution, impact on
economic growth, and compatibility with laws. Each
option will be scored based on these criteria, and
a prioritization matrix will be created to select the
first option. Analytic Hierarchy Process (AHP)
method helps us in making decisions. Decision
maker compares the criteria and alternatives pairwise,
assigning numerical values to their relative impor-
tance or preference using a scale. Through a series
of calculations, the AHP determines the overall prior-
ity or weight of each alternative, helping to make
more informed decisions [37]. Effective policies and
solutions will be presented in a policy brief, including
an introduction, problem definition, current situation
analysis, policy objectives, strategies, budget, evalua-
tion criteria, implementation measures, and recom-
mendations for improved policy implementation.
This approach allows decision-makers to compare
options and identify the superior choice based on
significant criteria [38].
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Discussion

Health worker migration, or ‘brain drain,’ poses
a significant global health crisis and hinders global
health equity. The medical brain drain has conse-
quences on population health, training costs, and
public health infrastructure in emigration countries.
Resource-poor countries suffer from the loss of
skilled health workers, leading to inadequate health-
care infrastructure and substantial financial losses
[39]. Despite the negative impact on domestic health
systems, mandatory national or return-of-service
requirements may not deter migration. Gathering
intelligence on how such requirements can incenti-
vize health workers to stay is crucial [40]. Different
analytical frameworks, such as the neoclassical
approach, historical-structural approach, and migra-
tion systems theory, offer different policy responses
to address health worker migration [41]. The effect of
health worker migration on developing countries’
health systems is complex and multifaceted, involving
factors such as individual rights, international mobi-
lity, and financial benefits from remittances [42].
Considering the high rate of intention to emigrate
in the Iran’s health workers, a lot of whom will
emigrate if their situation is ready, it can be
a serious problem for Iran health system in the near
future in which it will face lack of skilled health
workers, and so requires more attention of health
sector authorities [16]. In the present study, we will
report on developing a whole-systems perspective of
problems related to the emigration of health work-
force in Iran in the future, what causes them, and
how potential systems interventions can be identified
and tested by our simulation model.

The research findings will be valuable for decision-
makers in countries seeking to implement migration
control policies. Governments and international
agencies supporting these decision-makers can also
benefit from the study’s outcomes. With over
30 countries facing health worker migration, these
results have broad applicability [43-45]. The interna-
tional community acknowledges the significance of
studying migration dynamics, and system dynamics
modeling provides a valuable approach to analyze the
complex structure of migration systems. Simulations
allow researchers to test hypotheses and understand
the impact of modifying components, depicting
migration as a system involving personal, social, and
organizational elements [46,47].

While developing this approach, several limitations
have been considered. Challenges include gaining
access to healthcare professionals with experience in
emigrating from Iran and obtaining their willingness
to participate in interviews. Accessing records that pro-
vide insights into the scale of healthcare workforce
migration in Iran is another limitation. Additionally,

encouraging study participants to adopt a system think-
ing perspective can be difficult, especially for those
accustomed to perceiving migration as a linear process.
However, by using probes that promote holistic think-
ing and encourage participants to consider feedback
relationships among components, researchers can fos-
ter a broader understanding of how migration is influ-
enced by interconnected factors [48].

Finally, the results of this study have significant
implications for Iranian policymakers, providing them
with insights into the consequences of healthcare work-
force emigration and offering guidance on effective
interventions to prevent or minimize the emigration
of Iranian healthcare workers. These findings can be
instrumental in informing strategic planning efforts
aimed at addressing the challenges associated with
healthcare workforce migration in Iran.

Acknowledgments

The authors would like to express their gratitude to all the
individuals and organizations who will contribute to this
study. Special thanks go to the participants who will pro-
vide valuable insights through interviews and data sharing.
Their cooperation and support are necessary for this
research to proceed.

Author contributions

All authors contribute significantly to the conception, design,
and implementation of the study. Doshmangir and Keyvani
conduct the realist review and document analysis. Keyvani
conduct qualitative interviews and data integration. The
System Dynamics (SD) model will develop by Khedmati
and Majdzadeh. All authors contribute to the interpretation
of the results and the writing of the manuscript.

Disclosure statement

No potential conflict of interest was reported by the
author(s).

Ethics and consent

For this study, ethical approval will be obtained from the
Research Ethics Boards of Tabriz Medical University.
Informed consent would be obtained from all participants
prior to their inclusion. To ensure confidentiality, all col-
lected data will be coded and securely stored. Only author-
ized researchers will have access to the data, and
participant identities will be strictly confidential.

Funding

The author(s) reported there is no funding associated with
the work featured in this article.



ORCID

Hamideh Keyvani

http://orcid.org/0000-0003-1586-

236X

Esmaeil Khedmati Morasae

http://orcid.org/0000-0003-

2172-9653

Leila Doshmangir

http://orcid.org/0000-0001-5197-8437

References

(1]

(2]

(3]

(4]

(9]

(10]
(11]

(12]

(13]

(14]

(15]

Narasimhan V, Brown H, Pablos-Mendez A, et al.
Responding to the global human resources crisis.
Lancet. 2004;363:1469-1472. doi: 10.1016/S0140-
6736(04)16108-4

Shahabi M, Tofighi SH, Maleki MR. The nurse and
specialist physicians manpower distribution by popu-
lation and its relationship with the number of beds at
public hospitals in Iran’s 2001-2006. ] Heal Adm.
2010;13:7-14.

Karan A, DeUgarte D, Barry M. Medical “brain drain”
and health care worker shortages: how should inter-
national training programs respond? AMA ] Ethics.
2016;18:665-675.

Troy PH, Wyness LA, McAuliffe E. Nurses’ experi-
ences of recruitment and migration from developing
countries: a phenomenological approach. Hum Resour
Health. 2007;5:1-7. doi: 10.1186/1478-4491-5-15
Kollar E, Buyx A. Ethics and policy of medical brain
drain: a review. Swiss Med Wkly. 2013;143:w13845-
w13845. doi: 10.4414/smw.2013.13845

Allutis C, Bishaw T, Frank MW. The workforce for
health in a globalized context-global shortages and
international migration. Glob Health Action.
2014;7:23611. doi: 10.3402/gha.v7.23611

Hooper CR. Adding insult to injury: the healthcare
brain drain. ] Med Ethics. 2008;34:684-687. doi: 10.
1136/jme.2007.023143

Connell J, Zurn P, Stilwell B, et al. Sub-Saharan Africa:
beyond the health worker migration crisis? Soc Sci
Med. 2007;64:1876-1891. doi: 10.1016/j.socscimed.
2006.12.013

Kaveri M. WHO raises alarm over increased health-
care worker migration to rich Countries post pan-
demic - health policy watch [Internet]. Available
from: https://healthpolicy-watch.news/eight-country-
healthcare-workers-migration/

OECD. Health workforce migration. 2022.

Goma FM, Tomblin Murphy G, MacKenzie A, et al.
Evaluation of recruitment and retention strategies
for health workers in rural Zambia. Hum Resour
Health [Internet]. 2014;12:S1. doi: 10.1186/1478-
4491-12-S81-81

Willis-Shattuck M, Bidwell P, Thomas S, et al.
Motivation and retention of health workers in devel-
oping countries: a systematic review. BMC Health
Serv Res. 2008;8:1-8. doi: 10.1186/1472-6963-8-247
Devi S. Brain drain laws spark debate over health
worker retention. Lancet [Internet]. 2023 Jun
3;401:1838. doi: 10.1016/S0140-6736(23)01113-3
Vedadhir A, Eshraghi S. Attitude toward migrate
abroad in Iranian medical community: a qualitative
study. Q J Res Plan High Educ. 2023;25:23-42.
Haghdoost AA, Noorihekmat S, Talaei B, et al. An
investigation of factors associated with emigration of
the health workforce in Iran in 2022 TT -. ijhp

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

GLOBAL HEALTH ACTION e 9

[Internet]. 2022 Sep 1;6:205-213. Available from:
http://ijhp.ir/article-1-604-fa.html

Asadi H, Ahmadi B, Nedjat S, et al. Factors affecting
intent to immigration among Iranian health workers
in 2016. Electron Physician. 2017;9:4669. doi: 10.
19082/4669

Asadi H, Ahmadi B, Nejat S, et al. Factors influencing
the migration of Iranian healthcare professionals:
a qualitative study. PLOS ONE. 2018;13:e0199613.
doi: 10.1371/journal.pone.0199613

Hajian S, Jadidfard MP, Yazdani S, et al
Understanding why oral health professionals migrate:
a qualitative investigation of Iranian dentists who have
moved to Canada (Oral health professionals’ migra-
tion). Glob Health Action. 2023;16:2190652. doi: 10.
1080/16549716.2023.2190652

Taherahmadi M, Khabaz Mafinejad M, Sayarifard A,
et al. Iranian medical students’ tendency to migrate
and its associated factors. BMC Med Educ.
2023;23:232. doi: 10.1186/s12909-023-04147-x

Salehi T, Mirzaee M, Haghani S, et al. Research paper
assessment of the relationship between intention to
migrate with workload and a healthy work environ-
ment of nurses. 2023.

Akbarialiabad H, Rastegar A, Bastani B. How sanc-
tions have impacted Iranian healthcare sector: a brief
review. Arch Iran Med. 2021;24:58-63. doi: 10.34172/
aim.2021.09

Afzali HHA, Moss JR, Mahmood MA. Exploring
health professionals’ perspectives on factors affecting
Iranian hospital efficiency and suggestions for
improvement. Int ] Health Plann Manage. 2011;26:
el7-29. doi: 10.1002/hpm.1035

Aluttis C, Bishaw T, Frank MW. The workforce for
health in a globalized context-global shortages and
international ~migration. Glob Health Action.
2014;7:23611. doi: 10.3402/gha.v7.23611

Shirjang A, Mahfoozpour S, Masoudi Asl I, et al.
Iran’s primary health care challenges in realizing pub-
lic health coverage: a qualitative study. Nurs and
Midwifery J. 2020;18:166-179. http://unmf.umsu.ac.
ir/article-1-3935-en.html

Fartukzadeh H, Esfandiarpour S, Kayani Faizabadi
Mrn Z. Investigating the development policies of the
tourism industry in Iran using the system dynamics
approach[Persian]. Public Policy [Internet].
2016;2:93-119. Available from: https://jppolicy.ut.ac.
ir/article_58584.html

Mosadeghrad AM, Heydari M, Abbasi M, et al
Methodology of Realist Review in the Health System.
sjsph. 2021;19(1):1-20. http://sjsph.tums.ac.ir/article-
1-5990-en.html

Rycroft-Malone J, McCormack B, Hutchinson AM,
et al. Realist synthesis: illustrating the method for
implementation research. Implement Sci.
2012;7:1-10. doi: 10.1186/1748-5908-7-33

Pawson R, Greenhalgh T, Harvey G, et al. Realist
review-a new method of systematic review designed
for complex policy interventions. ] Health Serv Res
Policy. 2005;10:21-34. doi:  10.1258/1355819054
308530

Bank W. Country and lending groups [Internet]. 2015.
Available from: https://data.worldbank.org/about/
country-and-lending-groups

Palinkas LA, Horwitz SM, Green CA, et al. Purposeful
sampling for qualitative data collection and analysis in


https://doi.org/10.1016/S0140-6736(04)16108-4
https://doi.org/10.1016/S0140-6736(04)16108-4
https://doi.org/10.1186/1478-4491-5-15
https://doi.org/10.4414/smw.2013.13845
https://doi.org/10.3402/gha.v7.23611
https://doi.org/10.1136/jme.2007.023143
https://doi.org/10.1136/jme.2007.023143
https://doi.org/10.1016/j.socscimed.2006.12.013
https://doi.org/10.1016/j.socscimed.2006.12.013
https://healthpolicy-watch.news/eight-country-healthcare-workers-migration/
https://healthpolicy-watch.news/eight-country-healthcare-workers-migration/
https://doi.org/10.1186/1478-4491-12-S1-S1
https://doi.org/10.1186/1478-4491-12-S1-S1
https://doi.org/10.1186/1472-6963-8-247
https://doi.org/10.1016/S0140-6736(23)01113-3
http://ijhp.ir/article-1-604-fa.html
https://doi.org/10.19082/4669
https://doi.org/10.19082/4669
https://doi.org/10.1371/journal.pone.0199613
https://doi.org/10.1080/16549716.2023.2190652
https://doi.org/10.1080/16549716.2023.2190652
https://doi.org/10.1186/s12909-023-04147-x
https://doi.org/10.34172/aim.2021.09
https://doi.org/10.34172/aim.2021.09
https://doi.org/10.1002/hpm.1035
https://doi.org/10.3402/gha.v7.23611
http://unmf.umsu.ac.ir/article-1-3935-en.html
http://unmf.umsu.ac.ir/article-1-3935-en.html
https://jppolicy.ut.ac.ir/article_58584.html
https://jppolicy.ut.ac.ir/article_58584.html
http://sjsph.tums.ac.ir/article-1-5990-en.html
http://sjsph.tums.ac.ir/article-1-5990-en.html
https://doi.org/10.1186/1748-5908-7-33
https://doi.org/10.1258/1355819054308530
https://doi.org/10.1258/1355819054308530
https://data.worldbank.org/about/country-and-lending-groups
https://data.worldbank.org/about/country-and-lending-groups

10 H. KEYVANI ET AL.

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

mixed method implementation research. Adm Policy
Ment Heal Ment Heal Serv Res. 2015;42:533-544. doi:
10.1007/5s10488-013-0528-y

Pawson R. Digging for nuggets: how ‘bad’research can
yield ‘good’evidence. Int ] Soc Res Methodol.
2006;9:127-142. doi: 10.1080/13645570600595314
Wong G, Greenhalgh T, Westhorp G, et al. RAMESES
publication standards: realist syntheses. BMC Med.
2013;11:1-14. doi: 10.1186/1741-7015-11-21

Maine. Diverse directions [Internet]. Available from:
https://extension.umaine.edu/plugged-in/policies-
guidelines/diversity/diverse-directions/
Martinez-Moyano IJ, Richardson GP. Best practices in
system  dynamics modeling. Syst Dyn Rev.
2013;29:102-123. doi: 10.1002/sdr.1495
Schoenenberger L, Schmid A, Tanase R, et al
Structural analysis of system dynamics models. Simul
Model Pract Theory. 2021;110:102333. doi: 10.1016/j.
simpat.2021.102333

Aruldoss M, Lakshmi TM, Venkatesan VP. A survey
on multi criteria decision making methods and its
applications. Am J Inf Syst. 2013;1:31-43.

Vargas LG. An overview of the analytic hierarchy
process and its applications. Eur ] Oper Res.
1990;48:2-8. doi: 10.1016/0377-2217(90)90056-H
Arnautu D, Dagenais C. Use and effectiveness of pol-
icy briefs as a knowledge transfer tool: a scoping
review. Humanit Soc Sci Commun. 2021;8:1-14. doi:
10.1057/s41599-021-00885-9

BALDO 10. 3402/GHA. VER. Restructuring brain
drain: strengthening governance and financing for
health worker migration. 1992.

Labonté R, Sanders D, Mathole T, et al. Health worker
migration from South Africa: causes, consequences
and policy responses. Hum Resour Health.
2015;13:1-16. doi: 10.1186/s12960-015-0093-4

Greco G. International migration of health profes-
sionals: towards a multidimensional framework for ana-
lysis and policy response. In: van der Veen ACGM, van
der Meer MH, editors. Migration, mobility, and the
brain drain: global challenges and opportunities.

(42]

(43]

(44]

(45]

(46]

(47]

(48]

Palgrave Macmillan; 2010. p. 9-24. doi: 10.1057/
9780230307292_2

Buchan J. Health worker migration in context. In: Tan
RCH, Wong SCY, editors. The Palgrave international
handbook of healthcare policy and governance.
Palgrave Macmillan; 2015. p. 341-355. doi: 10.1057/
9781137384935_21

Bach S. International migration of health workers:
labour and social issues. Working Paper 209.
2003;2:2-7.

Balan M, Radu BM. New trends of health worker
migration. Case of Romania. Annals of Constantin
Brancusi’University of Targu-Jiu. Economy Series/
Ann Of'constantin Brancusi’univ Targu-Jiu Econ Ser.
2019 Jun;1(3):5-14.

Maleka EN, Currie P, Schneider H. Research colla-
boration on community health worker programmes
in low-income countries: an analysis of authorship

teams and networks. Glob Health Action.
2019;12:1606570. doi: 10.1080/16549716.2019.
1606570

Ji X, Zhai Y, Fu S, et al. Towards the sustainable
development of logistics system model: a system
dynamics approach. PLOS ONE. 2023;18:¢0279687.
doi: 10.1371/journal.pone.0279687

Leerapan B, Teekasap P, Urwannachotima N, et al.
System dynamics modelling of health workforce
planning to address future challenges of
Thailand’s universal health coverage. Hum Resour
Health. 2021;19:1-16. doi: 10.1186/s12960-021-
00572-5

De La Torre G, Gruchmann T, Kamath V, et al. A
system dynamics-based simulation model to analyze
consumers’ behavior based on participatory systems
mapping-A “Last Mile” Perspective. In: Kamath R,
editor. Innovative Logistics Services and Sustainable
Lifestyles: Interdependencies, Transformation
Strategies and Decision Making. Vol. 8. Springer
International Publishing; 2019. p. 165-194. doi: 10.
1007/978-3-319-98467-4_8


https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1080/13645570600595314
https://doi.org/10.1186/1741-7015-11-21
https://extension.umaine.edu/plugged-in/policies-guidelines/diversity/diverse-directions/
https://extension.umaine.edu/plugged-in/policies-guidelines/diversity/diverse-directions/
https://doi.org/10.1002/sdr.1495
https://doi.org/10.1016/j.simpat.2021.102333
https://doi.org/10.1016/j.simpat.2021.102333
https://doi.org/10.1016/0377-2217(90)90056-H
https://doi.org/10.1057/s41599-021-00885-9
https://doi.org/10.1057/s41599-021-00885-9
https://doi.org/10.1186/s12960-015-0093-4
https://doi.org/10.1057/9780230307292_2
https://doi.org/10.1057/9780230307292_2
https://doi.org/10.1057/9781137384935_21
https://doi.org/10.1057/9781137384935_21
https://doi.org/10.1080/16549716.2019.1606570
https://doi.org/10.1080/16549716.2019.1606570
https://doi.org/10.1371/journal.pone.0279687
https://doi.org/10.1186/s12960-021-00572-5
https://doi.org/10.1186/s12960-021-00572-5
https://doi.org/10.1007/978-3-319-98467-4_8
https://doi.org/10.1007/978-3-319-98467-4_8

	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Background
	Methods
	Aim and objectives
	Study design
	Phase 1: realist evaluation
	Phase 2: context analysis
	Phase 3: modelling using system dynamics approach
	Phase 4: presentation of policy interventions


	Discussion
	Acknowledgments
	Author contributions
	Disclosure statement
	Ethics and consent
	Funding
	References



