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Abstract—Technology-driven healthcare organizations 

are expanding rapidly through electronic health records 

(EHRs), telemedicine, health information exchange 

(HIE), cybersecurity programs, and data-driven tools 

such as machine learning (ML). Despite evidence that 

digital tools can improve safety, continuity, and 

efficiency, implementation often falls short due to socio-

technical complexity, workflow disruption, 

interoperability limitations, uneven user acceptance, and 

escalating security risks. This analytical review 

synthesizes contemporary evidence on major 

implementation challenges and emerging opportunities 

across healthcare settings. Drawing on implementation 

and adoption scholarship, including the NASSS 

framework, the review organizes findings into five 

challenge domains: (1) organizational readiness and 

change management, (2) workflow integration and 

usability, (3) interoperability and data governance, (4) 

trust, ethics, and accountability (particularly for ML), 

and (5) cybersecurity resilience. The review further 

highlights opportunity pathways including value-based 

digital transformation, standards-enabled 

interoperability, human-centered design, governance for 

responsible AI, and “security-by-design” operational 

models. Practical implications are offered for healthcare 

leaders and policymakers to strengthen implementation 

outcomes through staged adoption, capability building, 

and alignment of technology decisions with clinical value 

and organizational performance. 

 

Index Terms—digital health, EHR, telemedicine, 

interoperability, cybersecurity, NASSS, implementation 

challenges, healthcare technology 

 

I. INTRODUCTION 

 

Healthcare organizations are increasingly shaped by 

digital infrastructures that influence clinical work, 

administrative coordination, and strategic 

performance. Technology-driven healthcare 

organizations are typically characterized by reliance 

on EHRs, digital documentation, integrated diagnostic 

systems, telemedicine workflows, and networked 

exchange of patient data across sites of care. While 

digital tools are often adopted with expectations of 

improving quality, safety, and efficiency, outcomes 

depend less on the mere presence of technology and 

more on how technologies are used, embedded in 

workflows, and sustained over time. This “use over 

investment” insight is echoed in organizational 

performance literature showing that realized value is 

closely tied to actual usage and integration rather than 

only capital expenditure (Devaraj & Kohli, 2003).  

Implementation in healthcare is particularly complex 

because care delivery is high-stakes, highly regulated, 

and deeply dependent on coordination among diverse 

professional groups. The NASSS framework 

highlights why many technology programs struggle: 

failures may emerge from complexity across the 

condition, the technology, the value proposition, 

adopter readiness, organizational capacity, wider 

system context, and ongoing adaptation over time 

(Greenhalgh et al., 2017).  

Against this background, this analytical review 

addresses: 

1. What are the most consistently reported 

challenges in implementing healthcare 

technologies? 

2. What opportunities are emerging to help 

technology-driven healthcare organizations 

deliver measurable value and sustainable 

performance? 
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II. METHOD AND APPROACH 

 

This paper uses an analytical review approach, 

synthesizing peer-reviewed evidence from major 

digital health domains (EHR adoption barriers, 

telemedicine adoption, HIE implementation, 

interoperability effects, cybersecurity challenges, and 

ML/AI implementation). The synthesis emphasizes 

cross-cutting patterns and implementation 

mechanisms (why barriers occur and how they 

interact), rather than only listing challenges. A guiding 

lens is provided by socio-technical and 

implementation frameworks, particularly NASSS 

(Greenhalgh et al., 2017) and technology adoption 

scholarship in health informatics (Rahimi et al., 2018).  

 

III. IMPLEMENTATION CHALLENGES IN 

TECHNOLOGY-DRIVEN HEALTHCARE 

ORGANIZATIONS 

 

3.1 Organizational readiness and change management 

A recurring barrier across healthcare technologies is 

inadequate readiness for change—manifesting as 

resistance, insufficient leadership alignment, and 

uneven training capacity. In EHR adoption, a 

systematic review identified cost, technical support, 

technical concerns, and resistance to change as 

frequently cited barriers, indicating that 

implementation risk is often organizational as much as 

technical (Kruse et al., 2016).  

HIE initiatives show similar patterns. Even when 

infrastructure exists, adoption can remain weak when 

leadership support and workflow alignment are 

limited, and when organizations struggle to translate 

policy incentives into operational participation (Kruse 

et al., 2014).  

Implication: Implementation should be treated as an 

organizational development program, not an IT 

project—requiring governance, training design, staged 

rollout, and reinforcement mechanisms. 

 

3.2 Workflow integration and usability 

Digital tools can inadvertently increase documentation 

burden and disrupt clinical routines if interfaces and 

processes are not aligned with real practice. EHR 

barrier evidence consistently links adoption problems 

to workflow disruption and productivity concerns 

(Kruse et al., 2016).  

Telemedicine adoption illustrates workflow tension in 

a different form. Barriers include user resistance to 

remote consultation in some contexts, and operational 

friction when digital encounters are not integrated with 

scheduling, documentation, and follow-up pathways 

(Alma Thami et al., 2020).  

During rapid telemedicine expansion (e.g., COVID-

era scaling), organizations reported implementation 

constraints across staffing, processes, patient access, 

and system adaptation—showing that speed of 

adoption can expose hidden fragilities in service 

design (Kruse & Heinemann, 2022).  

Implication: Human-centered design and clinical co-

creation are not optional; they are core risk controls. 

 

3.3 Interoperability and data exchange constraints 

Interoperability challenges remain central to 

technology-driven healthcare. Even advanced EHR 

environments can struggle when data exchange is 

fragmented across vendors, sites, and governance 

models. Evidence suggests HIE engagement is 

influenced by both internal inhibitors 

(organizational/technical readiness) and external 

inhibitors (partners, vendors, legal constraints), 

meaning interoperability is partly an ecosystem 

coordination problem (Esmaeilzadeh, 2022).  

Interoperability also has safety and quality 

implications. A systematic review reported that EHR 

interoperability can positively influence medication 

safety and reduce patient safety events and costs, but 

findings vary due to heterogeneity of interventions and 

outcomes—highlighting that interoperability benefits 

are plausible but not automatic (Li et al., 2022).  

Implication: Organizations should invest in 

interoperability capabilities and measurement, 

defining success indicators (clinical, safety, 

operational) and tracking adoption at the point of care. 

 

3.4 Trust, ethics, explainability, and accountability 

(AI/ML-focused) 

Machine learning and broader AI tools are 

increasingly proposed for decision support, triage, 

documentation support, and operational optimization. 

Yet implementation challenges are distinct from 

“traditional” health IT. A conceptual implementation 

analysis highlights concerns including explainability, 

privacy and consent, algorithmic bias, security, 

scalability, corporate influence, and the changing 

nature of work (Shaw et al., 2019).  



© January 2026 | IJIRT | Volume 12 Issue 8 | ISSN: 2349-6002 

IJIRT 191699 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 7803 

Importantly, these issues interact with adoption: 

clinicians may resist tools that are not clinically 

interpretable, patients may distrust opaque 

automation, and organizations may hesitate due to 

liability uncertainty and governance gaps. The NASSS 

lens is useful here because AI systems evolve over 

time, creating ongoing adaptation demands rather than 

one-time deployment (Greenhalgh et al., 2017; Shaw 

et al., 2019).  

Implication: Responsible AI governance (validation, 

monitoring, bias management, and accountability 

design) must be built into implementation plans from 

the start. 

 

3.5 Cybersecurity as an implementation constraint, not 

only a technical function 

As healthcare becomes more digital, cybersecurity 

risks directly threaten continuity and trust. A scoping 

review during the COVID-era identified major 

challenges including insecure remote work 

environments, lack of security awareness, and 

insufficient incident response coordination, while 

emphasizing the need for strengthened capacity-

building and resilience planning (He et al., 2021).  

Cybersecurity pressures can also shape adoption 

behavior: overly restrictive controls can frustrate 

clinicians, while weak controls increase breach risk 

and reputational harm. This tension reinforces the need 

to integrate security design into clinical workflow 

engineering. 

Implication: Security-by-design and usability-by-

design should be pursued together, rather than treated 

as competing priorities. 

 

IV. EMERGING OPPORTUNITIES FOR 

TECHNOLOGY-DRIVEN HEALTHCARE 

ORGANIZATIONS 

 

4.1 From “digital adoption” to “value-based digital 

transformation” 

The shift from digitizing processes to realizing 

performance outcomes is an opportunity frontier. 

Performance literature underscores that realized 

benefit is tied to actual use and alignment with 

operations, suggesting that organizations should 

prioritize measurable value pathways (Devaraj & 

Kohli,2003).  

Practical strategies include setting clear adoption 

metrics, auditing workflow compliance, and linking 

technology use to quality and productivity indicators. 

 

4.2 Standards-enabled interoperability and scalable 

exchange 

HIE and interoperability barriers are increasingly 

addressed through standards and ecosystem alignment, 

but success depends on coordinated participation and 

governance. Evidence suggests that adoption 

inhibitors span multiple stakeholders (Esmaeilzadeh, 

2022), so opportunities lie in shared governance 

structures, vendor accountability, and incentive 

alignment across networks.  

 

4.3 Human-centered systems and capability building 

Telemedicine evidence indicates that patient 

acceptance can improve when remote care is designed 

to be effective and convenient, but resistance persists 

where digital care feels inferior or misaligned with 

expectations (Almathami et al., 2020).  

Similarly, implementation scholarship emphasizes that 

training, change support, and user involvement reduce 

abandonment risk (Greenhalgh et al., 2017).  

 

4.4 Responsible AI and implementation science for 

ML systems 

AI implementation is an opportunity when paired with 

governance systems that address bias, explainability, 

safety validation, and monitoring  (Shaw et al., 2019).  

Organizations that develop AI literacy, 

multidisciplinary oversight, and post-deployment 

evaluation routines are better positioned to use ML 

safely for decision support. 

 

4.5 Secure digital operations and resilience planning 

Cybersecurity maturity is emerging as a competitive 

capability. Evidence-based recommendations 

emphasize strengthening security awareness, endpoint 

management, incident response planning, and 

continuity management to match the expanding attack 

surface (He et al., 2021).  

As digital health scales, resilience is not merely 

compliance—it is operational sustainability. 

 

V. DISCUSSION: INTEGRATING CHALLENGES 

AND OPPORTUNITIES 

 

The evidence suggests that implementation challenges 

cluster around a central theme: technology changes 
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work, and healthcare work is complex, interdependent, 

and risk-sensitive. Implementation breakdowns 

frequently arise from a mismatch between technology 

design and clinical reality, fragmented governance 

across the healthcare ecosystem, and insufficient 

investment in human capability building. The NASSS 

framework helps explain why even well-funded 

programs can fail when complexity is high across 

domains, and why sustainability requires continuous 

adaptation (Greenhalgh et al., 2017).  

At the same time, opportunities are substantial. The 

most promising pathway is to treat technology as a 

strategic capability—supported by measurement, 

interoperability governance, cybersecurity resilience, 

and responsible AI oversight. Where organizations 

combine strong change management with clinical co-

design, digital tools can enable safer coordination, 

improved access, and better performance outcomes (Li 

et al., 2022; Kruse & Heinemann, 2022).  

 

VI. CONCLUSION 

 

Technology-driven healthcare organizations face 

persistent implementation challenges linked to 

readiness, workflow integration, interoperability, trust 

and accountability (especially for AI/ML), and 

cybersecurity risk. Evidence indicates that sustainable 

success depends on addressing socio-technical 

complexity through governance, user-centered design, 

capability building, standards-aligned data exchange, 

and security-by-design. Future progress will depend 

on shifting from “adoption counts” to demonstrable 

clinical and operational value, supported by 

continuous evaluation and adaptation. 
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