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influencing the adoption of the Internet of Things (IoT) in the supply chain of hospitals in Tehran
Province.

Methodology: This study employed a qualitative exploratory design within an interpretive
paradigm. Data were collected through in-depth semi-structured interviews with 12 participants,

including government hospital managers and academic experts selected via purposive sampling.
Keywords:

Interview transcripts were analyzed using open, axial, and selective coding. Credibilit as
Internet of Things, supply chain, view Pt W Yz g open, axial, v g YW

logistics management, communication enhanced through data triangulation, negative case analysis, and participant checking.
technologies, smart network MaxQDA2020 software was used to organize and analyze the qualitative data.
Findings: The findings revealed that IoT adoption factors in hospital supply chains fall into three
major dimensions: technical, economic, and social. The technical dimension comprises components

such as improved operational efficiency, system support and maintenance, data monitoring,

Article Cite: appropriate technology use, security and privacy, and enhanced product quality. The economic
Etezadi, S. M. (2026). Identification of ~ dimension includes optimized financial resource management, increased financial transparency, and
Factors Influencing the Adoption of the  cost reduction accompanied by improved profitability. The social dimension encompasses cultural
Internet of Things in the Supply Chain:  and  educational changes, enhanced collaboration and interaction, and improved customer
A Ca_se Stud}f of Hospitals n Tehran experience. The extracted indicators demonstrate that these dimensions collectively influence IoT
Province. Sociology of Education. 12(2): . o . ] o .
113, adoption and can significantly improve supply chain performance within hospitals.
Conclusion: IoT adoption in hospital supply chains is shaped by a combination of technical,
economic, and social factors. Understanding these dimensions provides essential insights for
effective planning, policymaking, and implementation of IoT technologies. Addressing issues such
as security, staff training, cost management, and infrastructural readiness is crucial for ensuring

successful technology adoption.
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Detailed Abstract
Introduction

The rapid expansion of digital technologies and the evolution of smart systems have transformed supply chain management across
industries, emphasizing the central role of the Internet of Things (IoT) in enabling real-time data acquisition, intelligent decision-making,
and operational efficiency. IoT integrates physical devices, communication infrastructures, and analytical tools to create interconnected
networks that enhance visibility, coordination, and traceability throughout the supply chain. This transformation has been well

documented in the literature, where researchers highlight the strategic role of IoT in improving organizational agility, resource

optimization, and responsiveness to environmental uncertainties (Huang, 2015; Lee & Lee, 2015).

Across various operational contexts, IoT has been recognized as a critical enabler of data-driven optimization and value creation. The
foundational studies of Vermesan emphasize that IoT represents not only a technological innovation but a paradigm shift in the design and
management of logistical systems, enabling seamless integration across physical and cyber domains (Vermesan & Friess, 2014).
Complementary evidence from Ben-Daya suggests that IoT-driven supply chains benefit from enhanced transparency, predictive analytics,
and improved synchronization between upstream and downstream activities (Ben-Daya et al., 2017). These insights are consistent with
Yu, who demonstrated that IT-enabled supply chain integration strengthens organizational performance through more accurate

information flow and reduced operational delays (Yu, 2015).

Within healthcare systems, which rely on complex, multi-tiered logistics, the adoption of IoT technologies has become increasingly vital
due to the sensitivity of patient-related data, the need for precise resource allocation, and the necessity of uninterrupted service delivery.
Rehman highlights that IoT has broadened its impact in healthcare through its ability to support remote monitoring, streamline medical
workflows, and enhance safety protocols (Rehman, 2025). Similarly, Shirsavar and Tawakli provide empirical evidence showing that
IoT integration in Iranian hospitals has improved organizational performance, treatment coordination, equipment tracking, and overall

systemic reliability (Razghi Shirsavar & Nasiripour, 2017; Tawakli et al., 2016).

In the broader supply chain context, researchers have emphasized that IoT adoption is influenced by technological, economic, and social
factors. For example, Ali argues that organizations increasingly view IoT as a facilitator of sustainability, resilience, and risk mitigation,
especially in post-pandemic environments (Ali et al., 2023). Abadi demonstrates that IoT-enabled supply chains incorporating fuzzy
cognitive mapping can achieve better strategic alignment and process optimization (Abadi et al., 2024). At the same time, Rebelo
stresses that barriers such as system complexity, lack of standardized protocols, and human resistance must be formally addressed for

successful adoption (Rebelo et al., 2022).

Other recent contributions extend these insights. Karimi identifies IoT as a cornerstone of intelligent transportation systems in cold supply
chains, improving temperature monitoring and reducing spoilage (Karimi et al., 2022). Papanagnou shows that IoT plays a decisive role
in reducing the bullwhip effect in closed-loop supply chains through real-time control mechanisms (Papanagnou, 2022). Meanwhile,
digitization trends such as blockchain integration and digital twins provide additional leverage for strengthening supply chain security,
transparency, and resilience, as demonstrated by studies from Shehadeh and Srivastava (Shehadeh et al., 2023; Srivastava & Bag,
2025).

In the Iranian context, limited but growing research has examined IoT acceptance in various industries, including insurance and healthcare.
Gharekhani found that organizational readiness, technological infrastructure, and perceived benefits are among the most significant
predictors of IoT adoption in the insurance industry (Gharekhani & Pourhashemi, 2022), while Ranjbarfard emphasized the
importance of perceived usefulness and managerial support in shaping adoption decisions (Ranjbarfard & Dadashi, 2024).

Despite these advances, there remains a significant research gap regarding the determinants of IoT adoption in hospital supply chains in
Tehran Province. Given the operational complexity, resource constraints, and critical role of hospitals in public service delivery,
understanding the adoption factors within this context is essential for guiding future digital transformation strategies. Therefore, this
study seeks to contribute to the existing literature by identifying and analyzing the technical, economic, and social factors that influence
IoT adoption in the supply chains of hospitals in Tehran Province, building on and extending the findings of previous research (De Vass
et al., 2018; Jamali et al., 2019; Krimi et al., 2025; Mamun, 2025; Raja et al., 2025; Zhang et al., 2025, Zhu et al., 2018).



Methods and Materials

This research employed a qualitative design grounded in the interpreti to explore the multifaceted fact
adoption in hospital supply chains. Participants included 12 experts comprisi
members with substantive experience in health-sector logistics and digital transfor

individuals capable of providing deep, context-rich insights.

Data collection was conducted through in-depth semi-structured interviews, which enabled open explor
experiences, and attitudes regarding IoT adoption. Interviews were transcribed verbatim and analyzed thr multi-stage coding
process, including open, axial, and selective coding, to derive conceptual categories and thematic dimensions. To enhance credibility,
triangulation of data sources, member checking, and examination of negative cases were utilized. Analysis was supported by qualitative

analysis software (MAXQDA 2020), enabling systematic organization and conceptual mapping of the factors identified.
Findings

Analysis of the qualitative data revealed three overarching dimensions influencing IoT adoption in hospital supply chains: technical factors,

economic factors, and social factors.

Technical factors were found to be the most prominent, encompassing themes such as system reliability, data accuracy, real-time
monitoring, cybersecurity, infrastructure readiness, and secamless integration with existing hospital information systems. Participants
emphasized that hospitals are highly dependent on secure, uninterrupted data flows and thus require robust technological foundations for

successful IoT implementation.

Economic factors included cost considerations, return on investment, budget constraints, and perceived financial benefits such as
increased efficiency, reduced waste, and improved resource allocation. Participants indicated that organizational leaders are more willing

to adopt IoT when clear evidence of cost reduction and process improvement is available.

Social factors emerged as a key dimension, highlighting the role of organizational culture, staff training, interdepartmental collaboration,
leadership support, and resistance to change. Participants noted that even in cases where technical and economic conditions were

favorable, lack of awareness, inadequate digital skills, or cultural hesitation could impede adoption.

Across these three dimensions, more than 60 conceptual indicators were extracted, illustrating the multidimensionality of IoT adoption
in hospitals. The final conceptual framework captured the interactions between the dimensions and emphasized the importance of

organizational alignment, technological preparedness, and employee engagement.
Discussion and Conclusion

The findings of this study underscore the complexity of IoT adoption in hospital supply chains, revealing that acceptance is shaped by the
interplay of technical, economic, and social dimensions. Hospitals, as highly sensitive and resource-intensive institutions, require rigorous
technological assurance, strong infrastructural foundations, and secure information environments for IoT systems to be implemented
effectively. The technical dimension's prominence highlights the need for organizations to prioritize cybersecurity, system
interoperability, and real-time data reliability as foundational elements of digital transformation. Economic considerations also play a
pivotal role, as hospital administrators must justify investments in new technologies through demonstrable improvements in efficiency,
waste reduction, and financial performance. The identification of economic drivers reflects the broader shift toward value-based
healthcare management and reinforces the notion that IoT adoption is not merely a technological decision but a strategic financial one.
The social dimension further indicates that human factors remain central to digital transformation. Without adequate staff training,
supportive leadership, and a culture that is receptive to innovation, even the most advanced technologies will face barriers to

implementation. Hospi ust therefore invest in capacity building and foster collaborative environments where technology is viewed

tion in hospital supply chains is a multifactorial process requiring simultancous attention to

tional culture. By addressing these interconnected dimensions, hospitals in Tehran

ir digital transform nd leverage IoT to improve supply chain performance, operational resilience,

ality of patient care.
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