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ABSTRACT

_ The Iranian health system faces challenges such as human resource shortage,
NN weak infrastructure, unequal access, and the need for new technologies. This
Accepted: 22 Nov 2025 study aims to present a model for future research in the health system of Tabriz
Available Online: 18 Dec 2025 University of Medical Sciences, identify key effective factors, and outline
possible scenarios. The research was applied, descriptive-analytical, and
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DO conducted with a mixed (qualitative-quantitative) approach. The statistical

population included experts, policymakers, and university faculty who were
selected through purposive sampling. Qualitative data were extracted from
semi-structured interviews using content analysis. Key factors in five areas
(human resource, infrastructure and financial resources, equity in access and
policymaking, technology and innovation, and quality of services) were
examined through interaction analysis and scenario writing. The results
showed that the axes of "technology and innovation™ and "equity in access"
have a strategic and influential role, while "quality of services" and "human
resources” are more dependent on other factors. Four scenarios were drawn: 1)
desirable (smart and equitable health system), 2) intermediate (relative stability
and slow transformation), 3) critical (increasing inequality and depletion of
human resources), 4) innovative (technological transformation and
reengineering). The findings emphasize that futures studies contribute to the
sustainability and resilience of the health system by strengthening technology,
equity of access, and future-oriented skills of the human resource. Finally, it
was suggested that policymakers use futures studies tools and a continuous
forecasting system to prepare for future developments.
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Extended Abstract

Introduction

Health systems play a pivotal role in achieving sustainable development by ensuring
social well-being, economic productivity, and resilience against public health
threats. In recent years, health systems worldwide have faced unprecedented
challenges arising from demographic transitions, the growing burden of non-
communicable diseases, financial constraints, rapid technological change, and
unexpected crises such as pandemics. These challenges have intensified the need for
proactive, future-oriented approaches that enable health systems to anticipate
uncertainty and respond strategically rather than reactively.

In this context, foresight has emerged as a powerful interdisciplinary approach that
supports long-term decision-making by identifying key drivers of change, analyzing
uncertainties, and constructing plausible future scenarios. Health foresight enhances
system sustainability by strengthening adaptive capacity, improving resource
allocation, and guiding evidence-based policymaking. Despite its growing global
relevance, foresight remains underutilized in many developing health systems,
including Iran, where planning practices are often short-term and reactive.

Iran’s health system faces persistent challenges such as human resource shortages,
infrastructural limitations, inequitable access to services, and insufficient integration
of emerging technologies. Universities of medical sciences, as core institutions
within the national health system, play a strategic role in addressing these challenges
through education, service provision, research, and policy support. Tabriz
University of Medical Sciences, as a leading academic and healthcare institution in
northwest Iran, provides an appropriate organizational context for developing and
testing foresight-based models in health system planning.

Although previous studies have applied foresight methods at national or sectoral
levels, there is a lack of localized, institution-based foresight models tailored to the
specific conditions of Iranian medical universities. Addressing this gap, the present
study aims to develop a comprehensive foresight model for the health system of
Tabriz University of Medical Sciences. The objectives are to identify key driving
forces shaping the future of the health system, analyze their interrelationships, and
construct plausible future scenarios that can support resilient and sustainable health
system governance.

Theoretical Foundations

The theoretical foundation of this study is grounded in systems theory, futures
studies, and health governance. Health systems are conceptualized as complex
adaptive systems in which multiple interdependent components—human resources,
infrastructure, financial mechanisms, policy frameworks, technology, and service
quality—interact dynamically over time. Systems thinking emphasizes feedback
loops, nonlinearity, and path dependency, making it particularly suitable for
analyzing long-term health system dynamics.
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Foresight theory provides the methodological backbone for exploring alternative
futures under uncertainty. Core foresight tools such as environmental scanning,
cross-impact analysis, and scenario planning enable researchers and policymakers to
identify critical uncertainties and strategic drivers. Scenario planning, in particular,
allows for the construction of coherent narratives that illustrate how different
combinations of drivers may shape future outcomes. These scenarios are not
predictions but structured representations of plausible futures that support strategic
learning and preparedness.

Cross-impact analysis, operationalized through the MICMAC method, is used to
examine the influence and dependence of key drivers within the system. This
method facilitates the classification of variables into driving, linking, dependent, and
autonomous factors, thereby revealing leverage points for strategic intervention. By
integrating systems theory with foresight methodologies, the study establishes a
conceptual framework capable of capturing the complexity, uncertainty, and long-
term nature of health system development.

Methodology

This research adopts an applied mixed-methods design with a sequential exploratory
approach. In the qualitative phase, data were collected through semi-structured
interviews with 15 experts, including health system managers, policymakers, and
academic staff at Tabriz University of Medical Sciences. The interviews were
analyzed using thematic analysis to extract key drivers and dimensions influencing
the future of the health system.

In the quantitative phase, a cross-impact questionnaire was administered to 105
experts to assess the strength of interactions among the identified drivers. The
collected data were analyzed using MICMAC structural analysis to determine the
influence—dependence relationships. Based on these results, future scenarios were
developed and validated through expert judgment. No human subjects research
involving patients was conducted; therefore, informed consent requirements were
not applicable.

Discussion and Results

The findings identified five major dimensions shaping the future of the health
system: human resources, infrastructure and financial resources, equity in access and
policymaking, technology and innovation, and quality of services, education, and
research. Structural analysis revealed that human resources constitute the primary
driving force within the system, exerting high influence while remaining relatively
independent of other factors. This highlights the central role of workforce capacity,
motivation, and strategic planning in enabling health system transformation.
Infrastructure and financial resources were positioned as linking variables,
indicating their dual role as both influential and dependent factors. Equity in access
and policymaking emerged as a dependent variable, largely shaped by the
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performance of other system components. Technology and innovation were
identified as relatively autonomous factors, suggesting that despite their long-term
transformative potential, they have not yet been fully integrated into the operational
core of the health system.

Based on these dynamics, three plausible future scenarios were developed: (1) a
desirable scenario characterized by sustainable digital transformation and equitable
access, (2) an intermediate scenario reflecting relative stability with incremental
reforms, and (3) a critical scenario marked by resource depletion, workforce
burnout, and widening inequalities. These scenarios provide strategic insights for
policymakers by illustrating the long-term consequences of current decisions and
investment priorities.

Conclusion

This study developed a foresight-based model for the health system of Tabriz
University of Medical Sciences by integrating systems thinking, cross-impact
analysis, and scenario planning. The results underscore the central role of human
resources and financial infrastructure in shaping future health system trajectories.
The proposed model offers a practical framework for enhancing resilience,
sustainability, and strategic preparedness in health system governance.
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