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Abstract

This study aimed to identify and explain the causal factors influencing artificial intelligence-based digital health policymaking in universities
of medical sciences located in Iran’s Macro-Region One. This applied qualitative study was conducted using grounded theory based on the
paradigm model proposed by Strauss and Corbin. Participants comprised experts in health policymaking, health management, and health
information technology who were recruited through purposive and snowball sampling. Data were collected through semi-structured
interviews. Theoretical saturation was achieved after 11 interviews, and one additional interview was conducted to confirm saturation.
The collected data were analyzed through open, axial, and selective coding using MAXQDA 2024. The trustworthiness of the findings
was evaluated according to Lincoln and Guba’s criteria of credibility, transferability, dependability, and confirmability. Coding reliability
was also confirmed through an inter-coder agreement exceeding 80%. The analysis generated 76 open codes, 11 axial categories, and one
core category entitled “Causal Factors of Artificial Intelligence-Based Digital Health Policymaking.” The axial categories were organized
into six dimensions: economic and financial, legal and policy, social and cultural, technological and data-driven, structural and human
resources, and clinical and managerial factors. The principal causal drivers included increasing economic pressures and the need for cost
control, public health crises, the rapid expansion of health data, changing patient expectations, regulatory requirements, fragmented
information systems, shortages of specialized personnel, the need to reduce medical errors, international competitiveness, emerging
intelligent technologies, and the growing complexity of clinical and managerial decision-making. Artificial intelligence-based digital health
policymaking is a multidimensional phenomenon whose successful development requires the simultaneous consideration of economic,
legal, social, technological, structural, and clinical requirements. The proposed framework can provide an indigenous basis for strategic
decision-making, health-information integration, improved health governance, more efficient resource allocation, and the development
of intelligent healthcare services in universities of medical sciences.

Keywords: Digital Health Policymaking; Artificial Intelligence; Digital Health; Grounded Theory; Universities of Medical Sciences; Health

Governance.
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Extended Abstract

Introduction

Health policymaking is a complex and multidimensional process through which public institutions identify
health problems, prioritize needs, allocate resources, formulate interventions, and evaluate the consequences
of policy decisions. The effectiveness of this process is particularly important in universities of medical
sciences because these institutions simultaneously perform regulatory, educational, research, managerial, and
healthcare-delivery functions. Weak coordination, fragmented authority, inadequate resource allocation, and
limited institutional learning may impair the implementation of health policies and prevent them from
producing their intended outcomes (Abolhasani et al., 2023; Ghorbanizadeh et al., 2022). A desirable
policymaking process therefore requires institutional coherence, stakeholder participation, transparent
decision-making, systematic evaluation, and alignment with national strategic priorities (Mohammadi et al.,
2022; Sabouri et al., 2021). Moreover, foresight-oriented policymaking is increasingly necessary because
health systems must respond not only to existing needs but also to emerging diseases, demographic transitions,
technological disruptions, and unpredictable public health crises (Janbazi et al., 2023).

Digital transformation has substantially altered the organization, delivery, and governance of healthcare.
Digital health encompasses electronic health records, telemedicine, mobile health, health information
platforms, wearable devices, the Internet of Things, big-data analytics, blockchain, and artificial intelligence.
International evidence indicates that countries are increasingly moving from isolated information technology
projects toward integrated national digital health strategies based on interoperability, standardization, data
governance, and coordinated service delivery (Cho & Kim, 2023; Saheb & Saheb, 2024). In Iran, the
expansion of digital health research and applications demonstrates increasing institutional interest in this field,
although fragmentation, uneven infrastructure, limited coordination, and insufficient integration between
research and policy remain important challenges (Kouhi et al., 2024; Nabillahi et al., 2024; Samadpour &

Lotfi, 2023). The development of digital health education, professional competencies, and public digital health



literacy is also essential because technological infrastructure alone cannot ensure the effective and equitable
adoption of digital services (Bagheri Lankarani, 2023; Rabiei et al., 2023).

Artificial intelligence represents a central component of contemporary digital health transformation. It can
support disease detection, clinical decision-making, risk prediction, personalized treatment, workforce
management, resource allocation, public health surveillance, and policy analysis. Al-based systems may
improve accuracy, reduce repetitive workloads, accelerate the processing of complex information, and help
health systems respond to cost, efficiency, and access challenges (Matheny et al., 2025; Rashid et al., 2025;
Sunny et al., 2023). The integration of Al with emerging digital technologies may also facilitate real-time
monitoring, predictive care, remote service delivery, and more efficient management of healthcare
organizations (Mirzapour Aramaki et al., 2023; Varela et al., 2025). Digital interventions have demonstrated
potential benefits in specialized areas of care, including the improvement of psychological and supportive
outcomes among patients with serious diseases, although their implementation requires careful evaluation of
effectiveness, usability, and contextual suitability (Zhong et al., 2025).

Despite these opportunities, Al-based health policymaking raises important legal, ethical, organizational, and
social concerns. Health data are highly sensitive, and their use in intelligent systems creates questions regarding
privacy, cybersecurity, informed consent, data ownership, algorithmic discrimination, transparency,
explainability, and professional responsibility. Ethical policymaking must therefore preserve human dignity,
fairness, accountability, and meaningful professional oversight (Park, 2025). Institutional policies must also
clarify the acceptable use of Al, the responsibility of users, the validation of algorithmic outputs, and the
protection of confidential information (McDonald et al., 2025). Research on Al governance further
emphasizes that technological innovation should be accompanied by regulatory frameworks, accountable
decision structures, data standards, and mechanisms for monitoring algorithmic performance (Akbari, 2024;
Babaeian & Akbari, 2024; Monavarian et al., 2023). The platformization of public health services may
improve coordination but can also redistribute control over data and decision-making among governmental
and technological actors (Rachid et al., 2023).

The adoption of digital health technologies is also influenced by social expectations, organizational capacity,
and structural inequalities. Patients increasingly expect healthcare services to be rapid, transparent,
personalized, and continuously accessible. However, differences in income, geography, education, digital
literacy, and access to infrastructure may produce new forms of inequality (Oke & Sibomana, 2025; Valaei
Sharif & Ghasemzadeh, 2024). Digital health policies must consequently address equity, human rights, non-
discrimination, and the needs of vulnerable populations (Dudgeon et al., 2023). Stakeholder participation is
equally important because health professionals, patients, policymakers, researchers, technology companies,
insurers, and regulatory institutions possess different forms of knowledge and may hold competing interests.

Participatory policy analysis and network governance can improve policy legitimacy, reveal implementation

barriers, strengthen interorganizational learning, and enhance policy capacity (Sapkota et al., 2024;



Tenbensel & Silwal, 2023). Evidence-based policymaking also requires sustained interaction between
researchers and decision-makers so that research findings can be translated into timely and actionable policy
options (O'Connor, 2024). Since the design of health policies directly influences management practices,
authority structures, and organizational performance, digital health policymaking should be considered a
governance transformation rather than a purely technical intervention (Omaghomi et al., 2024). Accordingly,
this study aimed to identify and explain the causal factors of digital health policymaking with an artificial
intelligence approach in universities of medical sciences in Iran’s Macro-Region One.

Materials and Methods

This applied qualitative study was conducted using the grounded theory approach and the paradigm model of
Strauss and Corbin. The study setting comprised universities of medical sciences located in Iran’s Macro-
Region One, including the medical universities serving Mazandaran, Guilan, Golestan, Semnan, Shahroud,
and Babol. Data collection was conducted over a six-month period from October 2024 to March 2025.

The study population included academic experts, senior executives, and specialists in health policymaking,
health management, and health information technology. Participants were required to possess demonstrated
theoretical or practical expertise in digital health policymaking or the application of artificial intelligence in
healthcare, hold at least a doctoral degree, and be willing to participate. Individuals with an academic rank of
associate professor or higher or more than ten years of relevant professional experience were prioritized.
Participants were recruited through purposive and snowball sampling.

Data were collected through individual semi-structured interviews conducted by the researcher. The interview
guide was developed through a review of the theoretical foundations and previous research related to digital
health, artificial intelligence, and health policymaking. Each interview lasted approximately 60 minutes. With
informed consent, all interviews were recorded, transcribed verbatim, and prepared for qualitative analysis.
Theoretical saturation was achieved after 11 interviews, and one additional interview was conducted to ensure
that no new concepts emerged, resulting in a total of 12 interviews.

The data were analyzed using open, axial, and selective coding in MAXQDA 2024. During open coding,
interview transcripts were examined line by line to identify concepts and meaning units. Conceptually related
open codes were then compared and organized into axial categories. Finally, the axial categories were
integrated around a central category during selective coding. Trustworthiness was evaluated according to
credibility, transferability, dependability, and confirmability. Participant review, peer examination, detailed
contextual description, external auditing, and documentation of analytical decisions were used to strengthen
rigor. Coding reliability was assessed through recoding by an additional coder, and an inter-coder agreement
of more than 80% was obtained.

Findings

The analysis produced 76 open codes, 11 axial categories, and one selective or core category entitled “Causal

Factors of Digital Health Policymaking with an Artificial Intelligence Approach.” The 11 axial categories were



economic and financial drivers, health crises and threats, data-related challenges, social pressures and changing
expectations, legal and policy requirements, structural and informational challenges, shortages of specialized
human resources, patient safety and service-quality concerns, competitiveness and international requirements,
emerging technological opportunities, and scientific complexity and the need for greater accuracy.

The axial categories were subsequently organized into six overarching dimensions. The economic and financial
dimension included increasing financial pressures, insufficient budgets, the need to control expenditures,
optimization of resources, and reduction of budgetary waste. The legal and policy dimension included national
strategic documents, governmental directives concerning digital transformation and the smart economy, top-
down regulatory requirements, and the prioritization of digital health in university strategic plans.

The social and cultural dimension reflected changing patient expectations, increasing demand for rapid and
personalized services, dissatisfaction with slow and nontransparent processes, the need to maintain patient
satisfaction, and competition with private healthcare providers. The technological and data-driven dimension
included the rapid growth of electronic health data, the accumulation of unused raw information, limitations
in human data-processing capacity, the need to extract actionable knowledge, and the emergence of
technologies such as big data analytics, the Internet of Things, real-time monitoring systems, and intelligent
decision-support tools.

The structural and human-resource dimension comprised fragmented information systems, lack of
interoperability, the absence of a unified view of organizational performance, subjective decision-making,
insufficient managerial dashboards, and shortages of specialized personnel, especially in underserved and
remote areas. Telemedicine and intelligent diagnostic technologies were identified as potential responses to
unequal access to specialist expertise.

The clinical and managerial dimension included the increasing complexity of diseases and treatment protocols,
difficulty in clinical and administrative decision-making, medical errors associated with fatigue and
computational limitations, concerns regarding legal liability, the need to improve patient safety, and the
demand for greater diagnostic and therapeutic accuracy. Overall, the findings showed that digital health
policymaking was driven by an interconnected combination of internal organizational pressures and external
economic, technological, social, legal, and competitive forces.

Discussion and Conclusion

The findings indicate that Al-based digital health policymaking is not driven solely by technological progress.
Rather, it emerges from the interaction of resource constraints, public health emergencies, increasing volumes
of health data, changing patient expectations, regulatory pressures, workforce shortages, fragmented
organizational structures, and concerns about quality and safety. The multidimensional nature of these causal
conditions explains why isolated technological projects are unlikely to produce sustainable digital

transformation.



Economic pressures encourage universities to seek technologies capable of improving efficiency and reducing
waste, while health crises reveal the limitations of traditional service-delivery systems. At the same time, the
growing volume and complexity of health data create both a problem and an opportunity: fragmented and low-
quality data restrict intelligent decision-making, whereas integrated and reliable data can support prediction,
planning, and evidence-based management. Consequently, data governance, interoperability, and information
quality should be treated as foundational elements of Al policy.

The results also demonstrate that successful digital health policymaking requires institutional legitimacy and
legal clarity. Universities need explicit rules concerning privacy, cybersecurity, algorithmic accountability,
professional responsibility, and human oversight. Similarly, the social acceptability of digital services depends
on trust, accessibility, fairness, and attention to disadvantaged populations. Digital transformation that fails to
address unequal access may reproduce or intensify existing health disparities.

Human resources remain central to the process. Artificial intelligence should complement rather than replace
professional judgment. Universities must therefore develop interdisciplinary competencies among clinicians,
managers, policymakers, and information technology specialists. Training, organizational learning, and
stakeholder participation can reduce resistance and improve the contextual adaptation of digital systems.

In conclusion, the proposed model presents Al-based digital health policymaking as a strategic and systemic
transformation involving economic, legal, social, technological, structural, human, clinical, and managerial
dimensions. The model can provide an indigenous framework for strategic planning, integrated data
management, resource optimization, improved health governance, enhanced patient safety, and the

development of intelligent healthcare services in universities of medical sciences in Iran’s Macro-Region One.
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