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	ABSTRACT
Digital entrepreneurship in medicine has emerged as a pivotal force in reshaping clinical operations and patient engagement as healthcare systems increasingly rely on data driven innovation and technology enabled service delivery. This study examines how digital entrepreneurial initiatives influence clinical workflow efficiency, diagnostic processes, coordination mechanisms and patient participation across diverse care settings. Through a comprehensive analysis of existing academic and industry evidence, the article identifies structural, organisational and behavioural dynamics that determine the effectiveness of digital innovation in modern healthcare. The findings reveal that digital entrepreneurship accelerates operational improvements when it is integrated with clinical priorities, aligned with workflow design and supported by strong governance structures. At the same time, significant challenges persist, including conceptual fragmentation, workflow misalignment, inequitable engagement, fragile digital business models and emerging ethical concerns surrounding data and artificial intelligence. The study offers a set of actionable suggestions that emphasise strategic coherence, socio technical integration, inclusive engagement models, value-oriented business frameworks and strengthened governance and capability building. By synthesising these insights, the article contributes to a deeper understanding of how digital entrepreneurship can support sustainable transformation in healthcare and enhance both clinical performance and patient centred outcomes.
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1. INTRODUCTION
Digital entrepreneurship in medicine is emerging as one of the most transformative developments in contemporary healthcare systems as organisations increasingly adopt digital innovations to improve service quality, operational efficiency and long-term sustainability (Weimar et al., 2025). Medical environments are traditionally characterised by complex workflows, high information intensity and significant regulatory responsibilities which create unique challenges for modernisation. Digital entrepreneurship offers new opportunities by enabling clinicians, administrators and innovators to utilise advanced technological solutions that streamline decision making and enhance patient centred care. These initiatives cover a broad spectrum of digital capabilities, including teleconsultation, artificial intelligence assisted diagnostics, cloud-based health information systems and mobile platforms for continuous patient engagement (Kraus et al., 2021). Scholars emphasise that digital transformation in healthcare requires innovative thinking supported by entrepreneurial behaviour that encourages experimentation and iterative improvement. Medical institutions therefore employ digital strategies not only to automate clinical tasks but also to create new value propositions that extend the boundaries of traditional care delivery (Nambisan, 2017). The central concern is therefore not the novelty of a technology, but whether it produces measurable clinical value while remaining workable for patients and professionals. This perspective is important because technological novelty alone does not determine whether an innovation becomes useful in routine care; organisational fit, professional acceptance and the ability to create measurable value shape whether digital initiatives can be sustained.

The concept of digital entrepreneurship in medicine can be understood as the process of creating and implementing innovative digital solutions that address unmet clinical needs, improve patient experience and enhance organisational performance (Agarwal et al., 2010). These entrepreneurial activities may originate from independent health technology developers, internal hospital teams or collaborative partnerships between medical professionals and technology experts. The rise of digital tools such as virtual care platforms, remote monitoring devices and intelligent scheduling systems illustrates the increasing relevance of entrepreneurial innovation to clinical settings. Literature suggests that digital entrepreneurship represents a new paradigm in healthcare because it redefines workflows, strengthens data driven decision making and expands opportunities for cross disciplinary collaboration (Mishra & Pandey, 2023). Entrepreneurial initiatives in medicine often aim to resolve persistent challenges such as limited access to care, inconsistent clinical documentation and inefficiencies in communication among healthcare professionals. In addition, digital entrepreneurship supports scalability and adaptability, enabling solutions to be replicated across multiple departments or institutions (Vial, 2019). The central concern is therefore not the novelty of a technology, but whether it produces measurable clinical value while remaining workable for patients and professionals. Viewing entrepreneurship through a medical context also places stronger emphasis on clinical responsibility, because experimentation must coexist with reliability, evidence and accountability while new services are developed and refined. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Clinical operations are central to effective medical service delivery because they integrate activities such as diagnosis, treatment planning, resource allocation, patient flow coordination and interprofessional communication (Abd Wahab & Yusof, 2020). Traditional operational models frequently rely on manual processes that are vulnerable to delays, data inaccuracies and fragmentation. Digital entrepreneurship introduces innovative solutions that enable healthcare organisations to redesign these processes using advanced technologies that improve speed, reliability and coordination. Artificial intelligence supported decision tools, integrated electronic health records and predictive analytics facilitate more efficient diagnostic pathways and reduced administrative burden. Scholars argue that digital capabilities significantly influence an organisation’s ability to optimise patient throughput, reduce operational waste and strengthen overall performance (Dorsey & Topol, 2016). Digital entrepreneurs therefore play a critical role in developing systems that enhance data interoperability, automate repetitive tasks and support real time clinical insights. For example, analytical models can identify bottlenecks in emergency departments, while automated triage applications assist clinicians in prioritising urgent cases (Irizarry et al., 2015). The central concern is therefore not the novelty of a technology, but whether it produces measurable clinical value while remaining workable for patients and professionals. Operational transformation therefore requires attention to the interaction between people, processes and information, rather than assuming that introducing a digital platform will automatically remove delay, duplication or coordination problems. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Patient engagement has become an essential component of modern healthcare systems because engaged patients tend to experience better clinical outcomes, improved satisfaction and stronger adherence to treatment regimens (Greenhalgh et al., 2017). Digital entrepreneurship expands the potential for patient engagement by offering platforms and applications that allow individuals to participate actively in their healthcare journey. These tools include mobile health applications for self-monitoring, portals for reviewing medical information, secure messaging systems for communication with clinicians and digital coaching programs for long term disease management. Research demonstrates that digitally mediated engagement enhances patient empowerment by increasing access to personalised information and encouraging continuous interaction between patients and providers (Yusof & Abd Wahab, 2021). Digital entrepreneurs often design platforms that integrate behavioural insights, personalised feedback and intuitive navigation to make health management more accessible and meaningful. The availability of patient generated data also contributes to improved clinical decision making since clinicians can assess patterns and changes that may not be visible during traditional consultations (Weimar et al., 2025). However, the effectiveness of digital engagement depends on usability, trust and inclusivity. This perspective places entrepreneurship, implementation and service quality within the same analytical frame instead of treating them as separate agendas. Patient participation should consequently be treated as a continuing relationship with care providers, since meaningful engagement depends on understanding, accessibility, trust and the practical ability to use digital information in health decisions.

Given the rapid expansion of digital technologies in healthcare, there is a compelling need for academic investigation that examines how digital entrepreneurship can be effectively leveraged to improve clinical operations and patient engagement (Kraus et al., 2021). Modern healthcare systems are under pressure to deliver higher quality care while managing rising costs, workforce shortages and increasing patient expectations. Digital entrepreneurship provides a promising pathway for addressing these challenges by enabling efficient clinical processes, empowering patients and creating flexible service models adaptable to changing conditions. However, gaps remain in understanding the organisational conditions that support successful adoption, the behavioural factors influencing clinician acceptance and the sustainability of digital business models across different healthcare contexts (Nambisan, 2017). A comprehensive investigation is therefore needed to clarify how digital entrepreneurship functions as a strategic mechanism that drives transformation in medical practice. Such inquiry will contribute to theoretical progress while offering practical insights for policymakers, healthcare administrators and clinical leaders seeking to align digital innovation with improved patient outcomes and operational excellence (Agarwal et al., 2010). The study therefore treats clinical value and implementation quality as inseparable from entrepreneurial success. A more integrated analysis is therefore necessary to connect entrepreneurial opportunity, clinical operations and patient experience, allowing the value of digital innovation to be assessed beyond adoption rates or the visibility of new technologies. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

2. LITERATURE REVIEW
Digital entrepreneurship in medicine represents the convergence of entrepreneurial action, digital technology and clinical value creation. Its significance extends beyond the introduction of new platforms or devices because sustainable innovation depends on how technology is integrated with healthcare processes, professional practice and patient needs. Nambisan (2017) positions digital entrepreneurship as a distinctive form of value creation shaped by digital technologies, while Kraus et al. (2021) demonstrate that healthcare transformation requires broader organisational adaptation. Within medical settings, digital ventures therefore operate across interconnected technological, clinical and institutional environments. Their development is influenced by implementation capability, patient engagement, viable business models and responsible governance. Weimar et al. (2025) further emphasise the importance of understanding digital health entrepreneurship as an ecosystem phenomenon involving multiple actors, resources and value relationships.

2.1 Conceptualising Digital Entrepreneurship in Medicine
Digital entrepreneurship is increasingly recognised as a distinct phenomenon that combines entrepreneurial behaviour with the exploitation of digital technologies to create, deliver and capture value (Nambisan, 2017). Within healthcare, this concept extends beyond conventional start up activity to include intrapreneurial initiatives led by clinicians, hospital managers and interdisciplinary teams. Studies highlight that digital entrepreneurship in medicine involves the design of innovative services such as teleconsultation, remote monitoring, algorithm-based diagnostics and integrated information platforms. These initiatives often rely on data intensive processes and collaborative networks rather than purely physical assets, which differentiates them from traditional medical ventures (Nambisan et al., 2019). Scholars argue that digital entrepreneurship changes not only what is produced but also how innovation is organised, funded and scaled in healthcare systems. The literature also notes that digital medical entrepreneurs must navigate clinical uncertainty, strict regulation and high expectations for safety and quality, which require strong governance and evidence-based evaluation (Weimar et al., 2025). This body of work underscores that digital entrepreneurship in medicine is a multidimensional concept that integrates technology, clinical expertise and business acumen. This reinforces the need for evidence-based design, implementation and evaluation. This broader interpretation is especially relevant in established healthcare organisations, where entrepreneurial activity may occur through service redesign, internal innovation teams and partnerships rather than through the creation of independent start-up firms.

A substantial stream of research emphasises the capability perspective on digital entrepreneurship in healthcare (Mishra & Pandey, 2023). From this viewpoint, successful digital entrepreneurs cultivate dynamic capabilities that enable rapid sensing of technological opportunities, timely seizing of promising solutions and continuous reconfiguration of resources as conditions evolve. In medical settings, such capabilities are closely linked to the integration of clinical knowledge with digital design skills, user centred innovation processes and agile project management. Empirical studies show that organisations with strong digital capabilities are better positioned to experiment with new care models, evaluate prototypes and scale successful solutions across departments and locations. At the same time, the literature highlights that capability development is constrained by resource limitations, competing priorities and institutional inertia in many hospitals (Yusof et al., 2020). Researchers therefore call for more attention to leadership development, cross functional training and interorganisational partnerships that can strengthen digital entrepreneurial capabilities within the medical sector. These insights inform the present study’s focus on how entrepreneurial use of technology influences clinical operations and patient engagement (Vial, 2019). This distinction supports clearer evaluation of entrepreneurial value in complex medical settings. Accordingly, the concept is most useful when it captures both opportunity creation and implementation capability, since medical innovation must move from an idea into dependable routines that clinicians and patients can use with confidence. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

2.2 Digital Technologies and the Transformation of Clinical Operations
Research on digital technologies in clinical operations emphasises their potential to enhance efficiency, reliability and coordination in complex healthcare processes (Boonstra & Broekhuis, 2010). Electronic health records, clinical decision support systems, predictive analytics and automated workflow tools have been widely studied as mechanisms for reducing duplication, shortening waiting times and improving documentation quality. Scholars report that digital systems can provide real time visibility of patient status, resource utilisation and care pathways, which supports more informed scheduling and triage decisions. Studies also suggest that artificial intelligence enabled tools can assist clinicians in diagnostic reasoning and risk stratification while preserving professional autonomy when appropriately designed. However, the literature warns that poorly integrated technologies may increase cognitive burden or introduce new safety risks, especially when user interfaces are not aligned with clinical workflows (Cresswell et al., 2013). Consequently, research recommends iterative design processes that involve clinicians and operational leaders from early stages of development. Operational improvement consequently requires attention to tasks, people, information flows, interfaces and organisational rules as an interconnected work system (Yusof & Abd Wahab, 2020a). This systems perspective is essential for reliable clinical implementation. The operational value of these technologies is therefore contingent on how effectively they are connected to existing clinical pathways, decision rights and information requirements across different professional groups. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Another stream of work examines the impact of digital innovation on coordination across units and organisations (Holden et al., 2013). Integrated platforms and interoperability standards allow different departments, primary care providers and specialists to share information more seamlessly, thereby supporting continuity of care. Studies in emergency departments and intensive care units show that digital tools that provide shared situational awareness can improve handovers, reduce delays and support rapid team based decision making. The literature also highlights the role of analytics in forecasting demand, detecting bottlenecks and optimising resource allocation across wards and clinics. These capabilities are particularly important in environments facing fluctuating patient volumes and limited staff availability (Sittig & Singh, 2010). Nevertheless, research notes that technological solutions alone do not guarantee better operations. Gains are realised when digital entrepreneurship integrates technological innovation with process redesign, staff training and performance measurement systems. This reinforces the need to examine digital entrepreneurship as an organisational phenomenon that reshapes clinical operations rather than as isolated technological adoption (Yusof & Abd Wahab, 2020c). Operational improvement consequently requires attention to tasks, people, information flows, interfaces and organisational rules as an interconnected work system. Such coordination becomes particularly important when digital tools cross departmental boundaries, because fragmented implementation can shift workload between units rather than producing genuine improvements in system-wide performance. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

2.3 Digital Platforms and Patient Engagement
Patient engagement is widely recognised as a central outcome and driver of healthcare quality (Irizarry et al., 2015). The literature shows that digital platforms provide new mechanisms for patients to access information, communicate with clinicians and manage their own health behaviours. Mobile health applications, patient portals, chat-based consultation services and remote monitoring solutions enable continuous interaction beyond the clinic environment. Studies report that such tools can improve adherence to treatment, increase patient satisfaction and support early detection of complications, particularly for chronic conditions. Digital entrepreneurs design these platforms with features such as personalised reminders, educational content, behavioural nudges and visual dashboards that make medical information more understandable and actionable (Yusof, Abdul Razak, et al., 2025). The literature also emphasises the importance of usability, accessibility and cultural sensitivity, since patients vary in digital literacy, language preferences and health beliefs. Without careful design, digital engagement initiatives may unintentionally widen disparities. The entrepreneurial opportunity is strongest when digital channels extend participation while preserving alternatives for people who face limitations in connectivity, literacy or confidence (Norman & Skinner, 2006). These conditions are central to durable and equitable participation. Engagement should therefore be interpreted through the quality and continuity of participation, not merely through log-ins, downloads or other activity measures that reveal little about whether patients can use digital services meaningfully. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Research on co creation and participatory design further deepens understanding of digital patient engagement (Richardson et al., 2022). Several studies advocate involving patients, caregivers and community representatives in the development of digital tools to ensure that they address real needs and preferences. Empirical evidence suggests that co designed interventions are more likely to be trusted, regularly used and integrated into daily life. Scholars also examine the integration of patient generated data into clinical decision making, noting that wearable devices and self-reporting applications can enrich clinicians’ understanding of symptoms, behaviours and environmental factors. However, challenges remain regarding data quality, interpretation and liability when large volumes of patient generated information are incorporated into care (Zaini et al., 2026). The literature therefore calls for frameworks that clarify responsibilities and define how digital patient engagement can be ethically and safely embedded into professional practice. These insights highlight the crucial role of digital entrepreneurship in shaping tools and governance arrangements that support meaningful engagement (Zhang & Zhang, 2022). Engagement should therefore be assessed through meaningful participation, comprehension, trust and sustained use rather than through log-ins or downloads alone. Participatory design strengthens this relationship by allowing patients to influence how information, interfaces and communication processes are structured, which can improve the practical relevance of technology across different user circumstances. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

2.4 Business Models and Ecosystems in Digital Medical Innovation
The literature on business models in digital health underscores that value creation and capture mechanisms are changing as technologies enable new forms of service delivery (Weimar et al., 2025). Platform based business models that connect patients, providers, payers and technology firms are increasingly prevalent in digital medicine. Scholars describe how these platforms generate value by orchestrating interactions, facilitating data sharing and enabling modular services such as diagnostics, logistics and follow up care. Revenue structures vary from subscription fees and pay per use models to outcome-based arrangements that link payment to clinical performance. Research suggests that sustainable digital business models in medicine must balance financial viability with regulatory compliance and ethical considerations, particularly regarding data use and patient privacy (Mishra & Pandey, 2023). Digital entrepreneurs therefore must understand reimbursement environments, institutional purchasing processes and public expectations when designing their offerings. Scalability is therefore not simply a matter of adding users; it depends on interoperability, stakeholder alignment and the ability to maintain service quality as organisational complexity increases (Nambisan, 2017). These conditions determine whether innovation can move beyond a pilot. This reinforces the need for evidence-based design, implementation and evaluation. A viable model consequently needs to explain who receives value, who bears implementation costs and how benefits are converted into sustainable revenue without weakening clinical priorities or equitable access. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Beyond individual organisations, studies examine the emergence of digital health ecosystems that involve universities, start-ups, hospitals, technology firms and regulators (Nambisan et al., 2019). These ecosystems support innovation through shared infrastructure, incubator programs, open data initiatives and collaborative research projects. The literature highlights that ecosystem governance is critical in determining who gains access to data, which standards are adopted and how risks are distributed among participants. Successful ecosystems often feature clear roles, trust-based relationships and supportive policy frameworks that encourage experimentation while safeguarding patients. At the same time, researchers caution that asymmetric power between large technology firms and public healthcare providers may influence priorities and limit transparency (Kraus et al., 2021). Understanding these dynamics is essential for analysing how digital entrepreneurship operates within broader socio technical environments. Scalability is therefore not simply a matter of adding users; it depends on interoperability, stakeholder alignment and the ability to maintain service quality as organisational complexity increases (Teece, 2007). Commercial viability in healthcare depends on evidence, reimbursement, integration and stakeholder trust, not simply on rapid user growth or technical scalability. This reinforces the need for evidence-based design, implementation and evaluation. Ecosystem dependence also means that venture performance cannot be understood at firm level alone, because interoperability, reimbursement, professional endorsement and institutional partnerships collectively influence adoption and scale. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

2.5 Organisational, Regulatory and Ethical Enablers and Barriers
A significant body of literature addresses organisational, regulatory and ethical factors that enable or constrain digital entrepreneurship in medicine (Yusof & Abd Wahab, 2020b). Organisational culture and leadership are frequently cited as central influences on digital innovation. Studies show that hospitals with supportive leadership, clear digital strategies and open communication are more likely to implement and sustain digital initiatives. Conversely, hierarchical cultures and siloed structures tend to inhibit cross functional collaboration and slow decision making. Workforce readiness is another recurring theme, as clinicians and support staff require training, protected time and incentives to adopt new tools (Vayena et al., 2018). Research indicates that inadequate change management can lead to resistance, partial use or abandonment of digital systems. These findings encourage organisations to invest in capability building and participatory implementation approaches. Clear accountability and transparent evaluation help organisations balance experimentation with the ethical and regulatory obligations that distinguish medical innovation from many other digital markets (Wiens et al., 2019). Capability development is equally important because leaders and clinical professionals need sufficient digital understanding to question, evaluate and improve technology enabled processes. This reinforces the need for evidence-based design, implementation and evaluation. Organisational readiness therefore extends beyond technical infrastructure to include leadership commitment, workforce capability, cross-functional coordination and clear responsibility for decisions made through digital systems. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Regulatory and ethical dimensions have also attracted significant scholarly attention (Yusof & Abd Wahab, 2021). Data protection laws, medical device regulations and professional guidelines shape the possibilities and constraints of digital entrepreneurship in medicine. Scholars highlight the need for adaptive regulation that can respond to rapidly evolving technologies while maintaining safety, accountability and equity. Ethical discussions focus on informed consent, algorithmic transparency, accountability for automated decisions and fairness in access to digital services. There is growing concern that unequal access to devices and connectivity may reinforce existing health inequities if not addressed through inclusive design and policy measures (Obermeyer et al., 2019). The literature therefore calls for integrated approaches in which digital entrepreneurship is guided by robust ethical frameworks and collaborative governance mechanisms. These insights support the argument that technological innovation, clinical operations and patient engagement must be considered together when assessing digital entrepreneurship in medicine. Clear accountability and transparent evaluation help organisations balance experimentation with the ethical and regulatory obligations that distinguish medical innovation from many other digital markets (Rieke et al., 2020). These safeguards are essential for trustworthy clinical adoption. Ethical and regulatory safeguards are most effective when incorporated during design and implementation, allowing innovation teams to identify risks early rather than treating governance as a compliance exercise after deployment. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

3. STRUCTURAL BARRIERS TO DIGITAL ENTREPRENEURSHIP IN MEDICAL SYSTEMS
The expansion of digital entrepreneurship has created substantial opportunities for medical innovation, but its development remains constrained by structural and organisational barriers. Healthcare systems are complex environments in which new technologies must coexist with established clinical routines, professional responsibilities, regulatory requirements and diverse patient needs. Greenhalgh et al. (2017) show that adoption alone does not ensure the long-term sustainability of health technologies, particularly when implementation conditions are poorly aligned with organisational realities. Similar concerns are evident in the integration of digital systems into clinical work, where workflow disruption and usability problems can reduce expected benefits (Cresswell et al., 2013). Strategic fragmentation, unequal digital participation, fragile business models and governance limitations consequently influence whether entrepreneurial initiatives can progress beyond experimentation and generate durable clinical value across healthcare organisations and patient populations.

3.1 Conceptual and Strategic Fragmentation of Digital Entrepreneurship in Medicine
Strategic fragmentation remains a persistent challenge in the way digital entrepreneurship is conceptualised and positioned within healthcare systems (Yusof, 2026). While digital entrepreneurship is often defined as the creation of new ventures or services based on digital technologies, studies show that in healthcare this concept is interpreted inconsistently across actors and settings. Some organisations treat digital entrepreneurship as a narrow start up activity located at the periphery of the system, whereas others frame it as an internal process of continuous innovation and improvement. This conceptual fragmentation leads to divergent expectations regarding objectives, timescales and success indicators (Greenhalgh et al., 2004). In some cases, digital initiatives are evaluated primarily on financial or adoption metrics rather than their contribution to clinical value or patient experience. Furthermore, strategic documents often use broad language about digital transformation without specifying how entrepreneurial activities should align with clinical priorities, workforce development and population health goals (Nambisan, 2017). As a result, digital entrepreneurship risks becoming an isolated agenda driven by technology enthusiasts rather than an integrated component of organisational strategy. Conceptual clarity also helps distinguish entrepreneurial experimentation from routine digitisation and creates a stronger basis for comparing initiatives across settings. Without a shared strategic interpretation, organisations may pursue disconnected projects with different success measures, making it difficult to compare initiatives, allocate resources or determine whether innovation is improving clinical value.

A related conceptual issue is the limited integration of entrepreneurship theory with clinical science and health services research (Nambisan et al., 2019). Much of the entrepreneurship literature focuses on opportunity recognition, resource orchestration and market competition, whereas healthcare research prioritises safety, equity and evidence-based practice. The absence of shared conceptual frameworks means that stakeholders may talk past one another when planning digital initiatives. For example, digital entrepreneurs may emphasise rapid experimentation and pivoting, while clinical leaders stress the need for standardisation and robust evaluation before widespread deployment. This misalignment can generate frustration and slow decision making, particularly in large hospitals with complex governance structures (Weimar et al., 2025). Scholars argue that without clear theoretical integration, it is difficult to design digital ventures that simultaneously satisfy entrepreneurial, clinical and regulatory logics. The literature therefore highlights a need for more interdisciplinary work that clarifies how concepts such as value creation, risk and success should be understood when digital entrepreneurship operates inside safety critical medical environments (Mishra & Pandey, 2023). This distinction supports clearer evaluation of entrepreneurial value in complex medical settings. This reinforces the need for evidence-based design, implementation and evaluation. The resulting tension is not simply theoretical; it affects how quickly organisations can experiment, what evidence they require before scaling and how responsibilities are distributed among entrepreneurs, clinicians and governance teams.

3.2 Integration Challenges within Clinical Operations
Integrating digital entrepreneurial solutions into everyday clinical operations remains a major implementation challenge for healthcare organisations (Bates et al., 2014). Studies on digitalising healthcare operations show that many tools are developed with promising functionality but prove difficult to embed into existing workflows. Clinical processes have evolved over long periods and embody tacit routines, professional norms and regulatory requirements. When digital solutions are introduced without careful process redesign, they can create additional steps, duplicate data entry or fragment communication, thereby increasing rather than reducing workload. Empirical accounts of hospital implementations describe situations in which clinicians’ resort to workarounds or parallel paper systems because digital tools do not match the realities of patient care (Esteva et al., 2019). These integration problems undermine both operational performance and staff confidence in new technologies. When these elements are aligned, digital entrepreneurship can improve responsiveness while creating a stronger foundation for learning, resource coordination and service reliability. Operational improvement consequently requires attention to tasks, people, information flows, interfaces and organisational rules as an interconnected work system (Rajkomar et al., 2019). This systems perspective is essential for reliable clinical implementation. Workflow misalignment can therefore create hidden operational costs, particularly when clinicians must maintain parallel systems, repeat documentation or reconcile information that is not available within the normal sequence of care. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Interoperability and data quality remain persistent technical facets of this integration issue (Kelly et al., 2019). Even where digital entrepreneurship yields innovative applications, they often connect poorly with core electronic health record systems or with external providers and laboratories. Fragmented data flows limit the ability of analytics to support resource planning, triage or predictive risk modelling, which were central promises of digital transformation. In contrast, case examples of fully digital hospitals, such as paperless institutions that report improved documentation accuracy and operational efficiency, illustrate the benefits when integration is achieved through coordinated investment and long-term planning. However, the literature suggests that such cases remain the exception rather than the norm (Golinelli et al., 2020). Many organisations lack the technical and managerial capacity required to harmonise systems, standardise data and maintain change momentum. As a result, the full operational potential of digital entrepreneurship often remains unrealised. When these elements are aligned, digital entrepreneurship can improve responsiveness while creating a stronger foundation for learning, resource coordination and service reliability (Topol, 2019). This systems perspective is essential for reliable clinical implementation. This reinforces the need for evidence-based design, implementation and evaluation. Poor interoperability further limits the usefulness of digital innovation because information that cannot move reliably between systems may remain unavailable at the moment when clinical teams need it for coordinated decisions.

3.3 Persistent Inequities and Limitations in Digital Patient Engagement
Unequal access and participation continue to limit the impact of digital entrepreneurship on patient engagement across different population groups (Yamin et al., 2011). While digital tools have expanded possibilities for remote access and self-management, evidence shows that benefits are not distributed evenly across patient groups. Telemedicine and digital portals can improve satisfaction and adherence, but they often require stable internet access, digital literacy and confidence in interacting with technology. Populations with lower income, older age or limited education may face significant barriers in using these solutions, which risks widening existing health disparities. Studies of digital patient engagement highlight that while leading providers are building sophisticated digital ecosystems, many patients remain only partially engaged or are excluded entirely from these innovations (Wilcock et al., 2019). This divergence between advanced digital services and heterogeneous patient capabilities represents a critical equity issue for digital entrepreneurship in medicine. The entrepreneurial opportunity is strongest when digital channels extend participation while preserving alternatives for people who face limitations in connectivity, literacy or confidence (Kruse et al., 2017). Engagement should therefore be assessed through meaningful participation, comprehension, trust and sustained use rather than through log-ins or downloads alone. Digital exclusion can consequently transform a service intended to widen access into another source of inequality when users lack suitable devices, connectivity, language support, digital literacy or confidence in remote interactions.

In addition to access barriers, the quality and sustainability of engagement present further challenges (Irizarry et al., 2015). Research indicates that initial interest in mobile applications or teleconsultations may decline over time if users perceive limited value, experience technical difficulties or receive inconsistent communication from providers. Digital start ups sometimes prioritise rapid user acquisition but invest less in long term engagement strategies grounded in behavioural science and co design with patients. This can lead to high drop off rates and fragmented care, particularly for chronic conditions that require sustained monitoring and support (Perski et al., 2017). Moreover, clinicians may be uncertain about how to interpret and act on the growing volume of patient generated data, which can create frustration for both parties. The literature therefore identifies a need for digital entrepreneurs to move beyond basic access and convenience metrics and to design engagement models that are inclusive, clinically meaningful and sustainable over time (Norman & Skinner, 2006). The entrepreneurial opportunity is strongest when digital channels extend participation while preserving alternatives for people who face limitations in connectivity, literacy or confidence. Inclusive design also requires non-digital alternatives and practical support for people whose connectivity, language, literacy or confidence limits participation. Engagement may also decline after initial adoption when platforms generate repetitive tasks, unclear benefits or weak feedback, showing why sustained participation requires continuing relevance rather than one-time technological acceptance.

3.4 Fragility of Digital Health Business Models and Ecosystems
Economic sustainability and ecosystem dependence present critical challenges for digital entrepreneurship in medicine, particularly when ventures attempt to move beyond pilot implementation (Vial, 2019). Although there is considerable enthusiasm for digital health ventures, many start-ups face difficulties in achieving stable revenue and scaling beyond pilot projects. Reimbursement arrangements for digital services remain inconsistent across jurisdictions and payers, which complicates pricing models and investment decisions. Case reports of successful digital health companies show that growth often depends on favourable regulatory environments, strong partnerships with insurers or employers and the ability to integrate into existing care pathways. However, these conditions are not widely available, especially in resource constrained settings (Greenhalgh et al., 2004). As a result, promising innovations may fail to reach scale or may be absorbed by larger technology firms whose priorities do not always align with public health objectives. Scalability is therefore not simply a matter of adding users; it depends on interoperability, stakeholder alignment and the ability to maintain service quality as organisational complexity increases (Weimar et al., 2025). Commercial viability in healthcare depends on evidence, reimbursement, integration and stakeholder trust, not simply on rapid user growth or technical scalability. Financial vulnerability is intensified when payment structures reward activity differently from the clinical or operational value created by digital services, leaving ventures dependent on short funding cycles or uncertain institutional purchasing decisions.

Ecosystem governance presents additional challenges (Mishra & Pandey, 2023). Analyses of public private partnerships in digital health highlight the complexity of aligning incentives among governments, donors, technology firms and healthcare providers. While such partnerships can mobilise capital and expertise, they also raise questions about data ownership, vendor lock in and accountability. Start-up success stories that leverage big data and artificial intelligence for predictive analytics and precision medicine demonstrate the potential of ecosystem collaboration. Yet the literature warns that concentration of data and analytic capacity in a small number of private actors may limit transparency and public oversight (Nambisan, 2017). These concerns point to an underlying fragility in the current digital health landscape, where entrepreneurial ventures depend heavily on external funding cycles and regulatory decisions that can change rapidly. For digital entrepreneurship to contribute reliably to clinical operations and patient engagement, more resilient and balanced ecosystem arrangements are needed (Nambisan et al., 2019). Scalability is therefore not simply a matter of adding users; it depends on interoperability, stakeholder alignment and the ability to maintain service quality as organisational complexity increases. This reinforces the need for evidence-based design, implementation and evaluation. Weak ecosystem coordination can also delay scaling because each organisation may apply different technical, procurement and governance requirements, increasing transaction costs and making otherwise promising solutions difficult to replicate across settings.

3.5 Governance, Ethical and Capability Gaps
Governance, ethical oversight and organisational capability have become increasingly important as digital entrepreneurship expands across contemporary medical settings (Greenhalgh et al., 2017). As digital tools increasingly rely on artificial intelligence, natural language processing and emotion detection, questions arise about transparency, bias, consent and professional accountability. Recent deployments of conversational agents and virtual care managers illustrate both the promise and the complexity of automated patient interaction. While such systems can relieve staff pressure and extend monitoring between visits, there is limited consensus on how responsibilities should be shared between algorithms, clinicians and organisations when decisions influence clinical outcomes. Existing regulatory frameworks were largely designed for traditional medical devices and may not adequately address adaptive learning systems or cross border data flows (Yusof & Razali, 2020). These governance gaps create uncertainty for entrepreneurs, investors and providers, and may discourage bolder experimentation with high impact innovations. Clear accountability and transparent evaluation help organisations balance experimentation with the ethical and regulatory obligations that distinguish medical innovation from many other digital markets (Yusof & Abd Wahab, 2020b). These safeguards are essential for trustworthy clinical adoption. Governance gaps become more consequential as digital tools influence increasingly sensitive decisions, because unclear accountability can weaken confidence among clinicians and patients even when the underlying technology performs as intended. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Capability gaps within healthcare organisations compound these governance issues (Yusof & Abd Wahab, 2021). Studies show that many institutions lack sufficient internal expertise in data science, user centred design and digital project management to critically assess and steward entrepreneurial solutions. Digital initiatives are sometimes delegated to small innovation units without strong connections to core clinical departments, limiting their influence on strategic priorities. Training opportunities for clinicians often focus on basic system use rather than deeper understanding of how digital tools can reshape workflows and patient relationships (Morley et al., 2020). McKinnon Janin and Scholars argue that without deliberate capacity building, digital entrepreneurship risks reinforcing existing hierarchies and producing isolated pockets of innovation rather than system level change. Addressing these capability, governance and ethical gaps is therefore essential if digital entrepreneurship in medicine is to deliver on its potential to enhance clinical operations and patient engagement in a responsible and sustainable manner (Vayena et al., 2018). Clear accountability and transparent evaluation help organisations balance experimentation with the ethical and regulatory obligations that distinguish medical innovation from many other digital markets. This reinforces the need for evidence-based design, implementation and evaluation. Capability limitations also restrict critical evaluation of vendor claims and implementation outcomes, making digital literacy and multidisciplinary oversight necessary for organisations that want to innovate without compromising professional responsibility. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

4. STRATEGIC INTEGRATION OF DIGITAL ENTREPRENEURSHIP WITH CLINICAL VALUE
Digital entrepreneurship generates clinical value when technological innovation is deliberately connected to healthcare priorities, operational requirements and patient outcomes. The strategic importance of digital medical ventures therefore lies not simply in technological novelty, but in their capacity to improve how care is organised, delivered and experienced. Agarwal et al. (2010) describe healthcare digital transformation as a process involving interconnected changes in information, organisational structures and service delivery. Effective integration also requires attention to the work systems in which clinicians and patients interact with technology, because poorly aligned solutions may increase complexity rather than improve performance (Holden et al., 2013). Sustainable digital entrepreneurship consequently depends on strategic alignment, workflow compatibility, inclusive patient engagement, viable value creation and responsible governance. These dimensions support the translation of entrepreneurial innovation into enduring clinical value.

4.1 Reframing Digital Entrepreneurship as a Strategic Clinical Capability
Conceptual and strategic fragmentation continues to weaken the positioning of digital entrepreneurship as a clinical capability (Teece, 2007). The literature review showed that digital entrepreneurship is often treated either as external start up activity or as a marginal innovation program, rather than as a core clinical capability. Studies of digital health entrepreneurship emphasise that the most successful initiatives are those anchored in clear problem definitions linked to clinical priorities, such as reducing avoidable admissions or supporting chronic disease management. When digital initiatives are decoupled from these priorities, they risk becoming experiments in search of a purpose (Vial, 2019). The present study therefore supports calls to position digital entrepreneurship as a strategic tool for redesigning diagnostic pathways, coordination processes and patient interfaces, consistent with the logic of value-based care. When these elements are aligned, digital entrepreneurship can improve responsiveness while creating a stronger foundation for learning, resource coordination and service reliability (Kraus et al., 2021). A coherent definition is important because it determines which opportunities are pursued, how resources are mobilised and which outcomes are considered evidence of success. A coherent definition is important because it determines which opportunities are pursued, how resources are mobilised and which outcomes are considered evidence of success. Treating digital entrepreneurship as a strategic clinical capability also changes investment logic, directing attention toward measurable service problems and organisational learning rather than the acquisition of technology for its own sake.

Integrating entrepreneurship theory with health services research provides a way to address this fragmentation (Greenhalgh et al., 2004). Concepts such as opportunity recognition, resource orchestration and experimentation can be reinterpreted through clinical lenses that prioritise safety, continuity and equity. When clinicians participate in opportunity identification and solution design, digital ventures are more likely to reflect real workflow constraints and patient needs. Scholars argue that strategic clarity requires shared definitions of value that cover clinical outcomes, patient experience and staff wellbeing rather than narrow metrics such as downloads or short-term cost reduction (Nambisan, 2017). The discussion therefore suggests that future research should develop integrated frameworks that articulate how digital entrepreneurship contributes to quality aims, including timeliness, effectiveness and person-centred care, while preserving professional standards and regulatory compliance. When these elements are aligned, digital entrepreneurship can improve responsiveness while creating a stronger foundation for learning, resource coordination and service reliability (Nambisan et al., 2019). A coherent definition is important because it determines which opportunities are pursued, how resources are mobilised and which outcomes are considered evidence of success. This reinforces the need for evidence-based design, implementation and evaluation. An interdisciplinary framing can reconcile entrepreneurial experimentation with clinical evidence by establishing clear boundaries for testing, evaluation and scaling while preserving the flexibility needed to refine new service models. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

4.2 Aligning Digital Innovation with Complex Clinical Operations
Integrating digital solutions into everyday clinical work remains difficult (Agarwal et al., 2010). Evidence from telemedicine and digital hospital implementations demonstrates that digital tools can reduce travel, shorten waiting times and support better continuity of care, particularly for chronic conditions and rural populations. Yet case studies of large-scale digital hospital programs show that these environments radically disrupt rehearsed workflows and require substantial adaptation from clinicians and patients. This study interprets these findings as evidence that digital entrepreneurship must be framed as socio technical redesign rather than software deployment. Tools that are developed without deep engagement with frontline staff can inadvertently introduce new hand off problems, documentation burdens or safety risks (Cresswell et al., 2013). When these elements are aligned, digital entrepreneurship can improve responsiveness while creating a stronger foundation for learning, resource coordination and service reliability. Operational improvement consequently requires attention to tasks, people, information flows, interfaces and organisational rules as an interconnected work system (Carayon et al., 2006). Performance should be evaluated through indicators such as waiting time, coordination quality, documentation burden, safety, reliability and continuity of care. Operational alignment therefore begins with understanding the actual sequence of clinical work, including handoffs, exceptions and informal coordination practices that are often overlooked when systems are designed around idealised processes. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Three practical implications emerge for aligning innovation with clinical operations (Holden et al., 2013). First, process mapping and co design with multidisciplinary teams should be standard components of digital ventures, ensuring that clinical pathways, decision rules and communication patterns are rethought alongside the technology. Second, integration with core clinical information systems and standards is essential so that data from telemedicine, remote monitoring or patient portals can inform decisions at the point of care. Third, change management should be treated as a central component of digital entrepreneurship, including protected time for training, feedback loops and iterative refinement. When digital innovation is viewed as ongoing operational transformation, the likelihood of delivering sustainable gains in efficiency and safety increases (Sittig & Singh, 2010). When these elements are aligned, digital entrepreneurship can improve responsiveness while creating a stronger foundation for learning, resource coordination and service reliability. Operational improvement consequently requires attention to tasks, people, information flows, interfaces and organisational rules as an interconnected work system (Sinsky et al., 2016). Performance should be evaluated through indicators such as waiting time, coordination quality, documentation burden, safety, reliability and continuity of care. Continuous feedback from frontline users can then reveal where digital tools create friction or unintended workload, allowing implementation teams to adjust processes before inefficiencies become embedded in routine practice. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

4.3 Advancing Inclusive and Meaningful Digital Patient Engagement
Uneven distribution and variable quality continue to constrain digital patient engagement (Richardson et al., 2022). Systematic work on engagement metrics shows that start-ups and providers use inconsistent definitions and often equate engagement with simple activity measures rather than meaningful participation in care. At the same time, global strategies on digital health stress that digital tools will only be valued if they support equitable access and improve perceived quality of care. The present discussion suggests that digital entrepreneurship in medicine must respond by moving beyond convenience-oriented features to design engagement journeys that support understanding, confidence and shared decision making (Crawford & Serhal, 2020). This includes accessible content, language options and support for carers, as well as mechanisms for two-way communication that respect time constraints for both patients and clinicians. The entrepreneurial opportunity is strongest when digital channels extend participation while preserving alternatives for people who face limitations in connectivity, literacy or confidence (Whitehead et al., 2023). Engagement should therefore be assessed through meaningful participation, comprehension, trust and sustained use rather than through log-ins or downloads alone. A more meaningful interpretation of engagement recognises that patients differ in capability, preference and need, so digital channels should expand participation without making a single mode of interaction compulsory for every user. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

The literature indicates that co creation with patients and communities is a powerful yet underused strategy for inclusive engagement (Yamin et al., 2011). Empirical studies of digital patient empowerment initiatives show that involving users in design improves usability and fosters trust, particularly among populations who may otherwise feel marginalised by digital systems. This study therefore interprets the issue of engagement inequities not simply as a technology access problem but as a design and governance problem. Digital entrepreneurs should adopt inclusive design principles and collaborate with community organisations to identify and mitigate barriers such as connectivity costs, device sharing or low literacy (Wilcock et al., 2019). Furthermore, clinicians require guidance and tools to interpret patient generated data in ways that add value to consultations rather than creating noise. When engagement is reconceptualised as a shared practice supported by digital tools, rather than a unidirectional metric, digital entrepreneurship can contribute more effectively to improved outcomes and patient satisfaction (Kruse et al., 2017). Engagement should therefore be assessed through meaningful participation, comprehension, trust and sustained use rather than through log-ins or downloads alone. Co-creation also provides a practical mechanism for identifying barriers that may be invisible to designers, particularly those involving language, accessibility, trust and the burden associated with repeated digital interactions. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.



4.4 Building Sustainable and Value Oriented Digital Health Business Models
Fragile digital health business models and ecosystems continue to constrain sustainable innovation (Yusof, Kamarudin, et al., 2025a). Recent syntheses of digital health markets emphasise that many ventures struggle to move beyond pilot projects due to misaligned reimbursement models, uncertain regulatory pathways and limited integration into routine care. At the same time, frameworks on value based digital health argue that digital solutions can play an important role in measuring and delivering value when they are aligned with outcome based financing and transparent performance indicators. The present discussion suggests that digital entrepreneurship in medicine will remain fragile unless business models explicitly link revenue to clinical outcomes and workflow improvements, rather than to surface activity such as the number of logins or video visits (Teece, 2007). Scalability is therefore not simply a matter of adding users; it depends on interoperability, stakeholder alignment and the ability to maintain service quality as organisational complexity increases (Vial, 2019). Commercial viability in healthcare depends on evidence, reimbursement, integration and stakeholder trust, not simply on rapid user growth or technical scalability. Commercial viability in healthcare depends on evidence, reimbursement, integration and stakeholder trust, not simply on rapid user growth or technical scalability. Value-oriented models can improve sustainability when payment, procurement and performance evaluation recognise outcomes such as better coordination, reduced avoidable utilisation and improved patient experience rather than rewarding technology adoption alone.

Ecosystem perspectives further highlight the importance of cooperative arrangements between payers, providers, technology firms and regulators (Greenhalgh et al., 2004). Reports on next generation healthcare business models and global value driven initiatives show that sustainable innovation often emerges where stakeholders share data and risks within clear governance frameworks. For digital entrepreneurs, this implies the need to design offerings that are interoperable, transparent in their evidence base and compatible with evolving value-based purchasing arrangements. It also raises important questions about data ownership and market concentration when large analytics firms acquire digital health companies or act as dominant platform providers (Yusof, Kamarudin, et al., 2025b). By analysing these dynamics, this study supports the view that digital entrepreneurship should be evaluated not only at the level of individual ventures but within broader markets and policy environments. Aligning business models with public health goals and equitable access is therefore central to achieving resilient digital ecosystems that can sustain improvements in clinical operations and patient engagement (Mishra & Pandey, 2023). Commercial viability in healthcare depends on evidence, reimbursement, integration and stakeholder trust, not simply on rapid user growth or technical scalability. Partnership design should therefore clarify data responsibilities, implementation costs, clinical accountability and benefit sharing so that ecosystem participants have incentives to maintain the service after initial experimentation. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

4.5 Strengthening Governance, Ethics and Organisational Capabilities
Governance, ethical oversight and organisational capability remain decisive conditions for responsible digital medical innovation (Wiens et al., 2019). International guidance from organisations such as the World Health Organization, UNESCO and regional bodies recognises that artificial intelligence and data intensive health technologies raise complex questions about transparency, accountability and fairness. Recent work on ethics of artificial intelligence in healthcare stresses that high level principles must be translated into operational practices such as bias audits, explainability requirements and clear responsibilities for oversight. This discussion interprets these developments as an emerging foundation for responsible digital entrepreneurship in medicine. Digital ventures that integrate ethical assessment, patient representation and transparent reporting from the outset are more likely to gain trust and regulatory acceptance (Kelly et al., 2019). Conversely, ventures that treat ethics as a compliance obligation after development risk eroding confidence among clinicians and patients. Clear accountability and transparent evaluation help organisations balance experimentation with the ethical and regulatory obligations that distinguish medical innovation from many other digital markets (Obermeyer et al., 2019). Responsible innovation requires clear accountability for data, algorithms, clinical decisions and vendor relationships throughout the full technology life cycle. Responsible governance should remain proportionate to clinical risk while still allowing learning, because excessively rigid controls can discourage useful experimentation whereas weak oversight can expose organisations to preventable ethical and operational failures. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Organisational capabilities are equally important for responsible innovation (Rieke et al., 2020). Studies of artificial intelligence driven healthcare entrepreneurship highlight that many digital projects fail not because algorithms are weak, but because organisations lack the expertise to evaluate, implement and monitor them. Capacity building in data literacy, user centred design and implementation science is therefore a central agenda for hospital leaders and educators. McKinnon and Jamin and Yusof et al. emphasise that interdisciplinary teams are essential, bringing together clinicians, informaticians, engineers and social scientists to shape digital ventures that are clinically sound and context sensitive (Greenhalgh et al., 2017). The discussion suggests that future research should explore models of learning health systems in which digital entrepreneurship is embedded within continuous cycles of measurement, reflection and improvement. By investing simultaneously in governance frameworks and organisational capabilities, healthcare systems can create conditions in which digital entrepreneurship operates as a disciplined, ethically grounded and clinically impactful force for improved operations and patient engagement (Cresswell et al., 2013). Responsible innovation requires clear accountability for data, algorithms, clinical decisions and vendor relationships throughout the full technology life cycle. Capability development complements formal governance by enabling clinicians and managers to question assumptions, interpret digital evidence and participate effectively in decisions about procurement, implementation and ongoing evaluation. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

5. PATHWAYS FOR RESPONSIBLE AND SUSTAINABLE DIGITAL MEDICAL INNOVATION
Responsible and sustainable digital medical innovation requires entrepreneurial ambition to be balanced with clinical evidence, organisational capability and long-term stakeholder value. Digital ventures can accelerate new models of care, but rapid technological development does not automatically produce reliable or equitable healthcare outcomes. Wiens et al. (2019) emphasise that responsible health innovation requires systematic attention to safety, validation and potential harm, particularly when data-driven technologies influence clinical decisions. Sustainability also depends on whether digital solutions can be integrated into existing systems, supported by appropriate capabilities and adapted as healthcare conditions evolve (Greenhalgh et al., 2017). Strategic pathways must therefore connect innovation with clinical workflows, meaningful patient participation, resilient business models and effective governance. This orientation enables digital entrepreneurship to remain responsive to opportunities while maintaining ethical standards required in medical environments.

5.1 Embedding Digital Entrepreneurship in Integrated Strategic Frameworks
A central suggestion is to reposition digital entrepreneurship as a strategic clinical capability rather than an isolated technological project (Weimar et al., 2025). Healthcare organisations should develop explicit digital entrepreneurship strategies that link innovation programmes with clinical outcomes such as reduced avoidable admissions, improved chronic disease management and enhanced continuity of care. These strategies need to articulate clear problem statements, expected benefits and measurable indicators across quality, safety and experience dimensions. By doing so, digital ventures are evaluated not only on adoption or cost but also on their contribution to value-based care. Strategic frameworks should integrate concepts from entrepreneurship, such as opportunity recognition and resource orchestration, with health services principles such as patient centredness and equity (Mishra & Pandey, 2023). This integration can reduce conceptual fragmentation and ensure that digital initiatives are grounded in real clinical needs rather than in technology availability. Leadership commitment is essential, with boards and senior clinicians visibly sponsoring digital projects that demonstrably align with organisational missions and population health goals (Teece, 2007). This distinction supports clearer evaluation of entrepreneurial value in complex medical settings. This reinforces the need for evidence-based design, implementation and evaluation. Strategic integration should also establish explicit criteria for continuation, modification or termination, ensuring that resources are redirected when a digital initiative fails to produce sufficient clinical, operational or patient value. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

Operationally, these strategic frameworks should be translated into concrete governance and portfolio management mechanisms (Vial, 2019). Organisations can establish cross functional digital innovation committees that include clinicians, patients, data experts and finance representatives to assess proposed initiatives against shared criteria. These committees would prioritise projects that address pressing operational bottlenecks or engagement gaps identified through data and staff feedback. Portfolio approaches can help to balance quick win solutions with longer term transformative initiatives, avoiding the proliferation of disconnected pilot projects. Clear decision rules regarding scaling, redesign or discontinuation should be defined at the outset, supported by transparent reporting on outcomes and lessons learned (Kraus et al., 2021). Furthermore, strategic frameworks should encourage collaboration with external entrepreneurs and universities, while ensuring that partnerships are guided by principles of reciprocity and public value. By embedding digital entrepreneurship within integrated strategies, healthcare systems can move from opportunistic experimentation toward purposeful and accountable innovation (Greenhalgh et al., 2004). Capability development is equally important because leaders and clinical professionals need sufficient digital understanding to question, evaluate and improve technology enabled processes. Conceptual clarity also helps distinguish entrepreneurial experimentation from routine digitisation and creates a stronger basis for comparing initiatives across settings. Portfolio governance can support this discipline by comparing initiatives against common objectives while still allowing different clinical areas to adapt implementation approaches to their specific workflows and patient populations.

5.2 Aligning Digital Innovation with Clinical Workflow and Operational Design
Clinical integration requires digital entrepreneurship to be treated as a structured exercise in socio technical redesign (Bates et al., 2014). Before introducing new tools, organisations should undertake detailed mapping of existing clinical pathways, information flows and decision points, using methods such as process mapping and participatory observation. Digital entrepreneurs and designers need to work alongside clinicians, nurses and administrative staff to co design future state workflows that incorporate digital solutions in ways that simplify rather than complicate tasks. This includes clarifying who enters data, who reviews it, how alerts are triaged and how digital information is integrated into team communication (Esteva et al., 2019). Iterative prototyping in real clinical environments, with rapid feedback cycles, should be a standard practice to ensure that tools align with time pressures and safety requirements. Such approaches can significantly reduce the risk of workarounds, double documentation and staff frustration that often accompany poorly integrated systems (Rajkomar et al., 2019). Operational improvement consequently requires attention to tasks, people, information flows, interfaces and organisational rules as an interconnected work system. Operational improvement consequently requires attention to tasks, people, information flows, interfaces and organisational rules as an interconnected work system. Process mapping should capture both formal procedures and the practical adaptations used by frontline staff, because these details often determine whether a new system reduces work or simply relocates administrative burden.

A further operational suggestion is to prioritise interoperability and data quality as core design principles (Kelly et al., 2019). New digital solutions should be evaluated on their ability to exchange structured information with electronic health records, laboratory systems and external providers, using recognised standards and common terminologies. This implies early involvement of information technology and informatics teams in entrepreneurial projects, not as late stage implementers but as co designers. Organisations may establish internal architectural guidelines that require any new digital application to contribute to an integrated data environment, rather than creating isolated data silos (Wosik et al., 2020). Investment in analytics capacity is also crucial so that data generated by digital tools can support demand forecasting, triage optimisation and performance monitoring. Training programmes should extend beyond simple system use to include concepts such as data provenance, alert fatigue and human factors, enabling clinicians to understand how digital tools shape decision making (Topol, 2019). By aligning digital innovation with workflow and operational design, healthcare organisations can convert technical potential into tangible gains in efficiency and quality. Performance should be evaluated through indicators such as waiting time, coordination quality, documentation burden, safety, reliability and continuity of care. Interoperability planning should likewise be addressed before deployment, with clear requirements for data ownership, exchange standards, system interfaces and responsibility for correcting inaccurate or incomplete information.



5.3 Designing Inclusive and Sustainable Digital Patient Engagement Models
Persistent inequities in digital patient engagement require inclusive and sustainability focused design approaches (Irizarry et al., 2015). Digital entrepreneurs should move beyond narrow notions of engagement defined by logins or click counts and instead conceptualise engagement as meaningful participation in care planning, monitoring and decision making. This requires attention to accessibility, language, cultural appropriateness and varying levels of digital literacy. Co design processes that involve diverse patients, caregivers and community representatives from the earliest stages can surface barriers and preferences that might otherwise be overlooked (Perski et al., 2017). For example, participatory workshops can reveal when text heavy interfaces need to be complemented with audio or visual guidance, or when flexible communication channels are necessary to accommodate different work and caregiving schedules. These insights should guide the selection of features, such as asynchronous messaging, shared decision aids and simple symptom tracking, that genuinely support patient understanding and autonomy (Norman & Skinner, 2006). Engagement should therefore be assessed through meaningful participation, comprehension, trust and sustained use rather than through log-ins or downloads alone. Inclusive design should preserve alternative access routes for people who cannot or do not wish to rely entirely on digital channels, preventing technological convenience from becoming a condition for receiving appropriate care. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered. This perspective also supports clearer evaluation of implementation choices across different clinical and organisational settings.

Sustainability of engagement demands ongoing support and integration into clinical relationships (Richardson et al., 2022). Healthcare organisations should develop protocols that define how clinicians respond to messages, interpret remote monitoring data and incorporate digital interactions into consultation time, thereby preventing patient generated information from becoming overwhelming or neglected. Digital tools should provide clear expectations to users regarding response times, appropriate content and escalation routes in emergencies. Additionally, organisations may consider blended models that combine digital and face to face touchpoints, particularly for patients with complex needs or limited confidence with technology. Outreach programmes that offer training or peer support for patients and families can further reduce disparities in use (Yusof, Fauzi, et al., 2025). Policymakers can support inclusive engagement by funding connectivity initiatives and by encouraging the development of public digital health platforms that complement commercial offerings. When engagement models are designed with inclusivity and sustainability at their core, digital entrepreneurship can contribute to more equitable and trusted relationships between patients and health systems (Whitehead et al., 2023). Engagement should therefore be assessed through meaningful participation, comprehension, trust and sustained use rather than through log-ins or downloads alone. Engagement metrics should also distinguish superficial activity from meaningful participation by considering whether patients understand information, communicate concerns and remain involved in decisions over time. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

5.4 Developing Resilient and Value Oriented Business Models and Ecosystems
Fragile digital health ventures require business models that explicitly link revenue and investment to improvements in clinical outcomes and efficiency (Nambisan, 2017). Rather than relying solely on volume based or subscription metrics, digital entrepreneurs and healthcare purchasers should explore outcome linked arrangements, where payments are conditioned on measurable improvements such as reduced readmissions, improved control of chronic conditions or higher patient satisfaction. Such models are consistent with broader movements toward value-based care and can align incentives for hospitals, payers and technology firms. However, outcome-based models require robust data collection and agreed indicators, underscoring the importance of integrated information systems and transparent evaluation methodologies (Nambisan et al., 2019). Business plans for digital ventures should therefore include realistic timelines and resources for evidence generation, including pilot studies, pragmatic trials and economic evaluations. This evidence base strengthens negotiation positions with payers and regulators and supports responsible scaling decisions (Yusof, 2025b). Commercial viability in healthcare depends on evidence, reimbursement, integration and stakeholder trust, not simply on rapid user growth or technical scalability. Business model evaluation should therefore combine financial indicators with evidence of clinical usefulness, operational impact and patient value, creating a more credible basis for procurement and long-term investment decisions. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered. This perspective also supports clearer evaluation of implementation choices across different clinical and organisational settings.

At the ecosystem level, resilient digital entrepreneurship depends on balanced partnerships and clear governance arrangements (Teece, 2007). Healthcare organisations should articulate principles for collaborating with technology firms and investors, covering data stewardship, intellectual property, transparency of algorithms and fair distribution of benefits. Multi stakeholder consortia that include public agencies, insurers, patient groups and academic partners can help to mobilise resources while maintaining accountability to public health goals. Policymakers can encourage such collaboration through innovation funds, regulatory sandboxes and shared testing facilities that reduce individual risk while supporting experimentation (Yusof, 2025a). At the same time, safeguards are needed to prevent excessive dependence on single vendors and to ensure that critical digital infrastructure remains interoperable and portable. Diversified ecosystems that support both large and small innovators, underpinned by open standards and transparent evaluation, are more likely to sustain digital entrepreneurship that genuinely enhances clinical operations and patient engagement (Greenhalgh et al., 2004). Scalability is therefore not simply a matter of adding users; it depends on interoperability, stakeholder alignment and the ability to maintain service quality as organisational complexity increases. Value creation must remain connected to clinical outcomes and service quality so that financial sustainability reinforces rather than displaces healthcare priorities. Ecosystem agreements should further specify responsibilities for implementation, data governance, service continuity and performance monitoring so that dependence on multiple partners does not create ambiguity when problems arise.

5.5 Strengthening Governance, Ethics and Organisational Capabilities
Governance and capability gaps require responsible innovation practices to be institutionalised alongside systematic organisational capacity building (Yusof & Abd Wahab, 2020b). Healthcare organisations should adopt formal governance frameworks for digital technologies that define roles and responsibilities across clinical, technical, legal and ethical domains. Ethics and governance committees with expertise in artificial intelligence, data protection and patient rights should review high impact digital initiatives at early design stages rather than only at procurement or deployment. These committees can require transparent documentation of data sources, model development processes, validation results and potential bias risks. They can also insist on mechanisms for human oversight, contestability and clear communication of limitations to patients and staff (Yusof & Abd Wahab, 2021). Embedding such practices supports trust and reduces the risk of reputational or legal harm arising from poorly governed digital solutions. Clear accountability and transparent evaluation help organisations balance experimentation with the ethical and regulatory obligations that distinguish medical innovation from many other digital markets (Morley et al., 2020). These safeguards are essential for trustworthy clinical adoption. Governance arrangements should define who is accountable for technology selection, data use, algorithmic outputs and service quality, with escalation mechanisms that remain understandable to both clinical and managerial stakeholders. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered. This perspective also supports clearer evaluation of implementation choices across different clinical and organisational settings.

Organisational capabilities need to be developed in parallel (Vayena et al., 2018). Hospitals and clinics should invest in interdisciplinary training programmes that equip clinicians, managers and technical staff with foundational knowledge of digital health, data analytics and implementation science. Joint appointments or fellowship schemes can encourage collaboration between clinical departments and digital innovation units, creating career pathways for clinician innovators. Partnerships with universities and professional bodies can support curriculum development and accreditation for digital health competencies. At the project level, teams should include roles dedicated to change management, user experience and evaluation, ensuring that technical excellence is matched by attention to human and organisational factors (Wiens et al., 2019). Over time, these investments can cultivate learning health systems in which digital entrepreneurship is embedded in continuous cycles of measurement, reflection and improvement. Strengthened governance and capabilities together create an environment in which digital entrepreneurship in medicine can be both ambitious and responsible (Kelly et al., 2019). Clear accountability and transparent evaluation help organisations balance experimentation with the ethical and regulatory obligations that distinguish medical innovation from many other digital markets. Continuous capability development should be linked to real implementation experience, enabling organisations to learn from incidents, user feedback and performance data rather than relying solely on one-off digital training programmes. This strengthens the analytical connection between technological change, organisational practice and the quality of care delivered.

6. CONCLUSION
Digital entrepreneurship in medicine represents a profound evolution in how healthcare organisations conceptualise value creation, operational efficiency and patient participation (Irizarry et al., 2015). The analysis in this article highlights that modern clinical environment are increasingly shaped by digital tools that support decision making, coordination and communication, yet the full potential of these tools depends on the capacity of organisations to integrate entrepreneurial thinking with clinical priorities. Digital entrepreneurship is effective when it strengthens clinical pathways, enhances diagnostic accuracy and creates meaningful connections between patients and providers. It is limited when technologies are adopted without strategic clarity or alignment with the realities of clinical practice (Keesara et al., 2020). This study therefore reinforces the importance of conceptual coherence and the need for healthcare organisations to recognise digital entrepreneurship as a strategic and multidisciplinary capability rather than as an isolated technological initiative. The practical implication is that digital transformation becomes sustainable only when strategic intent, implementation capability, user value and governance mature together (Kelly et al., 2019). Future development should therefore combine measurable outcomes with continuous learning across clinical, organisational, technological and patient perspectives.

The review of evidence demonstrates that digital tools can improve clinical operations through data driven insights, automated processes and integrated information flows that enhance coordination across departments and care settings (Kraus et al., 2021). However, successful adoption requires robust socio technical design, inclusive engagement of clinical staff and sustained investment in interoperability. When digital solutions are implemented without an understanding of workflow complexity, they risk adding burden rather than relieving it. Conversely, when digital entrepreneurship is embedded within structured operational redesign, it supports efficiency, safety and responsiveness. This relationship underscores the interdependence of technology and clinical practice, and highlights the importance of organisational readiness, leadership commitment and continuous learning (Kruse et al., 2017). The practical implication is that digital transformation becomes sustainable only when strategic intent, implementation capability, user value and governance mature together. Future development should therefore combine measurable outcomes with continuous learning across clinical, organisational, technological and patient perspectives. The practical implication is that digital transformation becomes sustainable only when strategic intent, implementation capability, user value and governance mature together (Mishra & Pandey, 2023). Together, these conditions shape sustainable digital transformation.

The analysis also shows that patient engagement is a central outcome of digital entrepreneurship in medicine (Morley et al., 2020). Digital platforms have expanded opportunities for patients to participate in their care through self-monitoring, remote consultations and personalised information access. Yet these benefits are unevenly distributed across populations, and long-term engagement depends on trust, usability and cultural appropriateness. Digital entrepreneurship must therefore address issues of access, literacy and inclusion to ensure that technological innovation contributes to equity rather than reinforcing disparities. Sustainable engagement requires integrated clinical protocols, responsive communication practices and ethical stewardship of patient generated data (Nambisan, 2017). Economic and governance conditions further shape the trajectory of digital entrepreneurship in healthcare. Many digital ventures face difficulties achieving financial sustainability due to uncertain reimbursement structures and fragmented ecosystem coordination. Business models that align incentives with clinical outcomes offer a promising direction, but they depend on reliable data, transparent evaluation and multi stakeholder collaboration (Nambisan et al., 2019). Governance frameworks must evolve to address emerging ethical and regulatory concerns related to artificial intelligence, data protection and algorithmic accountability. Future development should therefore combine measurable outcomes with continuous learning across clinical, organisational, technological and patient perspectives.
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