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Abstract
The increasing demand for elderly rehabilitation services, combined with workforce and resource constraints, has highlighted the potential of telerehabilitation as a scalable and cost-effective solution. While previous studies have largely focused on individual-level technology acceptance, the organizational and management perspectives on telerehabilitation adoption remain underexplored. This study aims to investigate the organizational behavior underlying the adoption of telerehabilitation in elderly community care settings.
Drawing on the Technology–Organization–Environment (TOE) framework, Institutional Theory, and the Socio-Technical Systems perspective, this research develops an integrated framework to explain organizational decision-making. Specifically, it examines (i) how technological, organizational, and environmental factors influence adoption, (ii) how institutional pressures (coercive, mimetic, normative) shape decision-making, and (iii) how socio-technical alignment between people, processes, and technology supports sustainable implementation.
A mixed-methods sequential explanatory design will be employed. Quantitative data will be collected through a survey of managers and clinicians in elderly community organizations, followed by statistical analysis using structural equation modeling (SEM). The quantitative results will inform the selection of case studies, where qualitative interviews and thematic analysis will provide deeper insights into organizational dynamics. Findings from both phases will be integrated to generate a holistic understanding of adoption behavior.
This study contributes theoretically by extending the TOE framework with institutional and socio-technical perspectives, offering a richer explanation of organizational adoption. Practically, it will provide evidence-based recommendations for healthcare managers, policymakers, and community organizations on how to overcome barriers, leverage enablers, and sustain telerehabilitation practices for elderly populations.
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1. Introduction
1.1 Background
The global aging population poses unprecedented challenges to healthcare systems. With rising longevity and increasing prevalence of chronic conditions, elderly individuals often require prolonged and specialized rehabilitation services. Traditional in-person rehabilitation, while effective, is resource-intensive and constrained by staffing, infrastructure, and accessibility barriers. Against this backdrop, telerehabilitation—the delivery of rehabilitation services via digital and communication technologies—has emerged as a promising innovation. It offers flexibility, reduces travel burdens, and supports continuity of care, particularly for older adults with mobility limitations or those residing in underserved communities.
Despite its promise, the organizational adoption of telerehabilitation in elderly community settings remains uneven. Much of the existing research has focused on individual-level technology acceptance (e.g., patient or clinician willingness to use digital platforms), often applying models such as Technology Acceptance Model (TAM) (Davis, 1989) or Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003). However, adoption decisions in healthcare rarely rest solely on individuals; they are shaped by organizational strategies, resource allocation, external pressures, and alignment between people, processes, and technologies (Ammenwerth Elske, 2019) This highlights the need for an organizational behavior lens in understanding telerehabilitation adoption.
1.1.1. The Aging Demographics of Hong Kong
Hong Kong is confronting a rapid and sustained demographic shift toward an aging society. Current projections indicate that the number of residents aged 65 and above will nearly double from 1.45 million in 2021 (20.5% of the population) to approximately 2.74 million by 2046, representing 36% of the population. (Office of the Government Economist  The Government of the Hong Kong Special Administrative Region, 2019) 
The Government published population aging trend from mid-2022 to 2028 foresee the elderly segment growing from 20.8% to 25.3%, rising even further to 35.1% by 2069 (Office of the Government Economist  The Government of the Hong Kong Special Administrative Region, 2019). This increasing elderly cohort exerts mounting pressure on healthcare capacity, resource allocation, and workforce demand—amplifying the critical need for scalable solutions like telerehabilitation.
1.1.2. Primary Healthcare Reform 
Primary Healthcare Blueprint
In December 2022, the Hong Kong government launched its Primary Healthcare Blueprint (Primary Healthcare Blueprint, 2022), designed to strengthen community-level health delivery and manage the aging populace’s rising healthcare needs. Spearheaded by the newly established Primary Healthcare Commission (mid-2024), the Blueprint calls for the rollout of District Health Centres (DHCs) and Express Centres (DHCEs) in all 18 districts as hubs providing comprehensive, multidisciplinary services—including community rehabilitation and chronic disease management.

Simultaneously, the government is transforming the eHealth platform (built on eHRSS) into an integrated backbone for service delivery via the Strategic Health Service Operation Platform (SHSOP), consolidating care pathways, appointments, laboratory services, and chronic disease monitoring for improved primary care coordination.
Smart Healthcare & Digital Integration
Hong Kong is actively embracing smart healthcare mechanisms across public hospitals. This includes implementing AI-assisted diagnostics, smart clinics and wards, pharmacy automation, and data-driven operational efficiencies (LCQ2: Leveraging smart healthcare to improve public healthcare services, 2022).

Key mobile platforms such as HA Go and the eHealth App facilitate appointment scheduling, medication tracking, and even telerehabilitation exercises.  As part of digital equity efforts, the government is also rolling out various offline and community-based channels, for example, mobile registration support, partnerships with elderly centers, and user advisory groups, to assist older adults in accessing and using these technologies effectively (HA Strategic Plan 2022-2027, Hospital Authority Hong Kong, 2021).
1.2 Research Gap
While evidence supports telerehabilitation’s clinical effectiveness and its potential to expand access, less is known about how healthcare organizations especially community-based providers serving the elderly navigate decisions to adopt and sustain such innovations. The Technology–Organization–Environment (TOE) framework, combined with Institutional Theory and the Socio-Technical Systems perspective, provides a useful theoretical foundation for exploring these dynamics. By investigating adoption at the organizational level, this study contributes to both theory and practice in digital health innovation.
1.3 The Hong Kong Healthcare Context
Hong Kong presents a distinctive case for studying organizational adoption of telerehabilitation. As one of the most rapidly aging societies in Asia, nearly 28% of its population is projected to be aged 65 or above by 2039 (Office of the Government Economist  The Government of the Hong Kong Special Administrative Region, 2019). Rehabilitation services are in high demand, yet public hospitals and community care organizations face persistent capacity pressures.
Several unique features shape the telerehabilitation landscape in Hong Kong:
· Dual-track healthcare system – A heavily subsidized public system serves the majority of elderly patients, while a private sector offers parallel services. Organizational adoption decisions are thus influenced by different funding models, resource constraints, and policy incentives.
· Digital Health Push – Recent government initiatives, such as the Smart Hospital Project under the Hospital Authority and the wider eHealth platform, signal a policy drive towards digital healthcare. However, community-level adoption lags behind hospital-based pilots.
· Workforce Challenges – Shortages of physiotherapists and occupational therapists in public services increase the urgency of exploring technology-enabled alternatives, yet also raise concerns about workload, training, and professional acceptance.
· Cultural Factors – Family involvement plays a crucial role in elderly care in Hong Kong. This dynamic may either support telerehabilitation uptake (through caregiver assistance with technology) or complicate it (due to generational digital literacy gaps).
These contextual elements make Hong Kong a highly relevant setting to study organizational adoption of telerehabilitation. Lessons drawn here could inform policy and practice not only locally but also in other rapidly aging societies facing similar pressures.
2. Literature Review
2.1.1 Telerehabilitation in Elderly Care
[bookmark: OLE_LINK4]Benefits of Telerehabilitation in Elderly Community Settings
Telerehabilitation offers substantial benefits for elderly individuals residing in community settings, as documented by recent academic literature. By bridging geographic and mobility limitations, telerehabilitation delivers therapy directly to older adults’ homes, which greatly enhances accessibility and reduces barriers to care. This modality is especially valuable for seniors who face challenges due to rural living or limited transportation options, ensuring continuity and convenience in rehabilitation services (Census and Statistics Department, 2023). Studies have highlighted the significant resource efficiency of telerehabilitation, as it reduces travel time and costs for both patients and healthcare providers, and supports scalable, sustainable models of service delivery (Munce, 2025a). The clinical effectiveness of telerehabilitation has been found to be comparable to traditional face-to-face rehabilitation in various contexts, with research demonstrating that post-discharge engagement through remote therapy sustains patient recovery and momentum (Gamble et al., 2024) (Pol et al., 2023). Furthermore, telerehabilitation promotes inclusivity by enabling access for mobility-impaired, geographically distant, and financially constrained elderly individuals. The capacity for delivering personalized interventions within a familiar environment not only increases patient adherence but also supports individualized therapeutic progress. Collectively, the literature affirms that telerehabilitation is a transformative approach that broadens reach, maintains efficacy, and supports the diverse needs of older adults in community settings. (Neumann et al., 2023)
[bookmark: OLE_LINK5]Challenges and Barriers
Telerehabilitation in elderly community settings faces several significant challenges and barriers, as established by scholarly research. Digital inequities pose a fundamental obstacle, with disparities in socioeconomic status, geographic location, and digital literacy resulting in uneven access and uptake of telerehabilitation services (Ragnedda and Muschert, 2013) (Veras et al., 2025). Rural populations and individuals with lower income are particularly affected, amplifying the digital divide and undermining the potential for widespread benefit (Jones, Lee and Gomes, 2024). Technological and infrastructure constraints such as unstable internet connections, hardware limitations, and technical malfunctions frequently disrupt therapy sessions, while the integration of telerehabilitation platforms with existing systems like electronic medical records remains a complex and costly endeavor (Ramdani, Duan and Berrou, 2020) (Ouédraogo et al., 2024).
Additionally, gaps in digital literacy and user resistance present another layer of difficulty. Many older adults, as well as some clinicians, encounter steep learning curves and discomfort with using new technologies, though younger family members may help bridge these gaps by providing technical support (Yu et al., 2025)  (Chen et al., 2024) (Ma, Chan and Teh, 2020). Clinical limitations persist, as certain rehabilitative procedures especially those requiring hands-on, sensory-dependent, or high-risk interventions cannot be safely or effectively delivered remotely (Arntz et al., 2023). The virtual format may also weaken interpersonal connections and rapport between patients and clinicians, diminishing therapeutic effectiveness (Lau et al., 2017).
Ethical and legal issues further complicate adoption, with concerns regarding data privacy, security, informed consent, and patient autonomy often insufficiently addressed (Alruwaili et al., 2023).  Regulatory hurdles, including licensure, reimbursement structures, and liability, add additional layers of complexity, requiring coordinated efforts to develop robust frameworks for safe, equitable, and effective telerehabilitation implementation (Alawiye, 2024).
[bookmark: OLE_LINK6]Current Adoption Trends
Recent trends indicate that telerehabilitation adoption in elderly community settings has undergone rapid transformation, particularly in the aftermath of the COVID-19 pandemic (Ku et al., 2021). The need to maintain continuity of care and facilitate ongoing rehabilitation for discharged patients accelerated the implementation and normalization of remote therapy across many organizations. Increasingly, telerehabilitation is being recognized as a standard element within community-based rehabilitation services, reflecting a shift towards more integrated, patient-centric care delivery models (Preitschopf et al., 2025)
Research in this area has proliferated, focusing on the development of clinician-oriented toolkits and guidance documents that emphasize the importance of robust technological infrastructure and strong leadership support for successful implementation (Munce, 2025). Hybrid models that combine remote and in-person therapy are gaining popularity, as they leverage the relative strengths of both modalities and enable personalized, flexible care. Moreover, innovative technologies including virtual reality, artificial intelligence, wearables, and the Internet of Things are emerging as future directions in telerehabilitation, though their current adoption remains limited (Zhi and Zolotova, 2025). This evolving landscape underscores both growing acceptance and the need for ongoing adaptation to address infrastructural, clinical, and organizational challenges (Shi et al., 2025). 

2.2 Theoretical Framework
This study adopts the Technology–Organization–Environment (TOE) framework (Tornatzky & Fleischer, 1990) as the foundation for examining the organizational adoption of telerehabilitation in elderly community settings. The TOE framework is particularly suitable for this research as it recognizes that adoption decisions are influenced by three broad contexts: (1) Technology, including the perceived benefits, compatibility with existing systems, and complexity of implementation; (2) Organization, encompassing leadership support, financial and human resources, organizational culture, and staff readiness; and (3) Environment, reflecting the influence of external factors such as regulatory requirements, funding models, and broader institutional pressures.
To enrich this framework, two additional theoretical lenses are incorporated. First, Institutional Theory (DiMaggio & Powell, 1983) helps to explain how organizational adoption may be shaped not only by efficiency or resource considerations but also by coercive pressures (e.g., government regulations, funder mandates), mimetic pressures (e.g., imitating peer organizations), and normative pressures (e.g., professional standards, clinical guidelines). These institutional forces are particularly salient in healthcare, where external legitimacy often drives innovation adoption.
Second, the Socio-Technical Systems perspective emphasizes that successful adoption depends on the alignment of technology with the social system, including clinical workflows, interprofessional collaboration, and patient engagement. This perspective ensures that the analysis extends beyond the technical features of telerehabilitation to include the interplay between people, processes, and organizational structures that shape implementation outcomes.
Taken together, this integrated framework enables a comprehensive investigation of organizational behavior in telerehabilitation adoption. The TOE framework provides a structured backbone for identifying determinants of adoption, while Institutional Theory and Socio-Technical Systems Theory add depth in explaining external pressures and the internal alignment required for sustainable implementation.

[bookmark: OLE_LINK9]2.2.1 Technology–Organization–Environment (TOE) Framework
Several Theories which governed the organizational adoption of technology are considered.  They include:
Technology–Organization–Environment (TOE) Framework
The Technology–Organization–Environment (TOE) framework, first formulated by Tornatzky and Fleischer in 1990, offers a comprehensive and multi-dimensional perspective for understanding organizational adoption and implementation of technological innovations in healthcare and related fields (Ngongo et al., 2019) (Beier and Früh, 2020). Rather than attributing adoption to any single driver, the TOE model posits that organizations are influenced by the interactive effects of three distinct but interdependent contexts: technological, organizational, and environmental.

Within the technological context, the TOE framework examines both internal and external technologies available to the organization, spanning existing systems and emerging tools. Key constructs commonly investigated in this context include relative advantage, complexity, compatibility, trialability, observability, and technology readiness. These factors shape organizational perceptions regarding the usefulness, ease of adoption, and feasibility of technological innovations; for instance, high perceived relative advantage and compatibility increase the likelihood of adoption, whereas greater perceived complexity acts as a barrier (Ngongo et al., 2019). Rogers’ Diffusion of Innovation theory further supports the influence of technological characteristics, noting that innovations perceived as how better they fit organizational needs, are easier to try, and offer observable advantages tend to diffuse more rapidly.

The organizational context centers on internal characteristics that condition an organization's adoption decisions. Important constructs here include firm size, top management support, organizational culture, IT infrastructure, financial and human resources, communication processes, and organizational innovativeness. Studies have demonstrated that larger organizations, those with supportive leadership, and those possessing robust IT and resource capacities are better positioned to implement new technologies successfully (Ngongo et al., 2019). Organizational culture—particularly openness to change—can moderate the relationship between technology integration and performance outcomes, meaning that organizations embracing continuous learning and innovation are more likely to leverage technology for improved effectiveness(Jeilani and Hussein, 2025a).

Finally, the environmental context encompasses the external pressures and opportunities that surround an organization. Constructs frequently assessed in this domain include competitive pressure, customer demand, regulatory environment, government support and incentives, industry standards, partnerships, and external information systems expertise (N’Dri and Su, 2024) (Beier and Früh, 2020). These external factors help explain how policy imperatives, broader market dynamics, and evolving stakeholder expectations influence the organizational readiness and actual adoption of new technologies. For example, positive perceptions of government incentives and strong patient demand have been shown to accelerate the uptake of innovations like digital health and telemedicine (Beier and Früh, 2020).

The interdependence of the three contexts within the TOE framework is crucial for understanding organizational adoption of innovation. Technological characteristics, such as functionality and compatibility, define the range of possibilities for new solutions. However, the feasibility of implementing these innovations is ultimately determined by the internal resources and readiness of the organization. Even if a technology is highly attractive and supported by organizational infrastructure and leadership, environmental pressures play a decisive role in shaping the timing and pace of adoption. Factors such as regulatory compliance, available funding, and the adoption behavior of competitors often influence whether and how quickly an organization commits to innovation.

Importantly, the TOE framework does not prescribe rigid causal pathways; rather, it emphasizes the dynamic interplay among technological, organizational, and environmental elements. Empirical studies often test specific hypotheses, such as the mediating role of top management support in moderating the impact of environmental pressure on adoption decisions. This approach highlights the joint and nuanced influences governing organizational behavior within TOE.

In summary, the TOE framework remains an invaluable theoretical model, guiding both empirical research and practical implementation in organizational innovation, and its robust adaptability is reflected in a broad range of healthcare and technology management studies.

[bookmark: OLE_LINK7]Why TOE is Powerful in Explaining Organizational Behavior
The Technology–Organization–Environment (TOE) framework offers a powerful lens for explaining organizational behavior in technological adoption due to several distinguishing features that have been validated across diverse fields, especially healthcare.  TOE's holistic perspective integrates both internal factors, technological capabilities and organizational resources and external environmental influences, enabling a systemic understanding of adoption processes. This comprehensive approach is particularly beneficial in health sectors where regulatory pressures and resource limitations carry as much weight as technological attributes when driving decisions about innovation(Beier and Früh, 2020).
A major strength of TOE is its flexibility and adaptability. Researchers routinely tailor TOE constructs to fit specific technologies and sectors, ranging from telemedicine and big data to emerging innovations like telerehabilitation and AI. This adaptability affirms TOE's relevance regardless of the technological context (Ngongo et al., 2019). Empirical robustness is another key factor; over the past three decades, the TOE framework has demonstrated strong predictive validity for adoption outcomes in healthcare and other industries, linking organizational readiness with environmental incentives and constraints (N’Dri and Su, 2024).
Crucially, TOE emphasizes that adoption is fundamentally an organizational-level decision, shaped by leadership, culture, and resource allocation, distinguishing it from individual-centric models such as UTAUT2 (Jeilani and Hussein, 2025). Finally, TOE’s explicit accounting for environmental pressures such as government regulation, funding, and industry standards makes it especially valuable for understanding how health systems adapt to external drivers. This is notably relevant in the Hong Kong context, where policy incentives and demographic shifts directly influence digital health adoption.

TOE in the context of Telerehabilitation
1. Technological Context
The adoption of telerehabilitation technologies such as mobile applications, remote monitoring devices, and teleconsultation platforms by organizations is shaped by several key factors related to their technological characteristics. Relative advantage is an important consideration, as organizations assess whether telerehabilitation can deliver improved rehabilitation outcomes, including reductions in frailty, enhancements in quality of life, or increased mobility, when compared to traditional in-person care. Compatibility is also crucial, referring to the extent to which telerehabilitation aligns with existing clinical workflows, IT systems, and the rehabilitation practices already established in elderly care centers.

Another vital factor is complexity, which encompasses the perceived challenges associated with implementing and maintaining telerehabilitation systems, as well as the necessity for staff training and ongoing technical support. Additionally, the concepts of trialability and observability play significant roles; having opportunities to pilot new apps and to observe tangible, measurable improvements, such as increased walking distance or better grip strength among patients, allows organizations to make informed decisions prior to full-scale adoption. Finally, technology readiness—including the availability of a robust IT infrastructure, secure connectivity, and user-friendly platforms designed for older adults—serves as a foundational requirement for successful implementation and sustained use of telerehabilitation tools.

2. Organizational Context
Internal capacity, culture, and resource availability are pivotal in shaping the adoption of telerehabilitation within community-based elderly care organizations. A critical factor is top management support, which involves the commitment of leadership to advocate for telerehabilitation, allocate necessary resources, and effectively oversee organizational change. The availability of resources, especially financial, is essential for funding licenses for technology platforms, providing staff training, and investing in IT infrastructure required for successful implementation.

Staff readiness and digital literacy also play an important role, as the willingness and competence of clinicians and therapists to integrate telerehabilitation directly impacts its acceptance and effectiveness. The organizational culture serves as another influential element, with the degree of openness to innovation and a willingness to explore technology-driven care models facilitating the transition to remote care. Finally, the size and structure of the organization are relevant considerations; larger centers may benefit from greater resource availability, while smaller centers might capitalize on their agility and capacity for rapid adoption and experimentation.

3. Environmental Context
External drivers and constraints play a crucial role in determining whether and how telerehabilitation is adopted by elderly care organizations. The regulatory environment, shaped by government policy initiatives such as those promoting primary care and smart healthcare technologies in Hong Kong, sets the tone for innovation and provides a guiding framework for adoption. Funding and incentives, including the provision of subsidies or grants, are instrumental in supporting the deployment of new technologies within community elderly care settings, helping organizations overcome financial barriers to entry.

Patient demand and caregiver expectations are also significant, as growing acceptance of remote care solutions among families increases the push for accessible and affordable rehabilitation options for older adults. Additionally, competitive and peer pressures influence adoption decisions; when similar organizations adopt telerehabilitation, mimetic pressures can prompt others to follow suit in order to remain competitive or aligned with sector trends. Equally important is technology vendor support—the presence of reliable external partners, such as app developers and IT support providers, facilitates the customization, ongoing maintenance, and effective training necessary for sustainable telerehabilitation implementation.
The TOE framework operationalizes the complex drivers of organizational adoption by addressing three distinct levels. At the technological level, the framework ensures that tools and systems introduced into elderly care organizations are not only functional but also user-friendly and capable of delivering demonstrable benefits, thereby encouraging confidence and buy-in from both staff and patients. Organizationally, the TOE model requires that internal capacity—such as resources and infrastructure—alongside leadership commitment, are sufficiently aligned with the demands of innovation. This alignment is fundamental for successful implementation, as it fosters readiness and adaptability within organizations. The environmental level of TOE captures the broader ecosystem influencing adoption, taking into account government policy, patient expectations, and market pressures that frame the decision-making and strategic orientation of elderly care organizations. Through this mapping, the TOE framework provides a comprehensive and practical lens for analyzing the interdependent factors that shape technological adoption in community settings (N’Dri and Su, 2024).
In Hong Kong’s healthcare system, where aging demographics, government primary care initiatives, and promotion of smart health technologies are shaping new service delivery models, the TOE framework provides a powerful, structured way to analyze why some organizations adopt telerehabilitation successfully while others lag behind.
The Technology–Organization–Environment (TOE) framework is highly relevant for explaining organizational adoption of innovations in healthcare and information technology, owing to its extensive use in academic and practical analyses. TOE encompasses three core dimensions: technology, organization, and environment. The technological dimension evaluates how well new solutions align with existing systems, the perceived benefits of adoption, and potential complexity. The organizational dimension focuses on leadership support, available resources, organizational culture, and staff readiness, which collectively determine an organization’s capacity for change. The environmental context considers regulatory requirements, reimbursement structures, competitive dynamics, and partnership opportunities that frame the adoption climate. The key strength of TOE lies in its holistic approach, balancing internal and external factors to provide a nuanced understanding of adoption processes. However, its broad scope means that TOE sometimes lacks behavioral specificity, and it is often beneficial to integrate this framework with complementary models to more deeply examine individual or group behaviors within organizations.


2.2.2. Institutional Theory
Conceptual Foundations
Institutional Theory (Meyer and Rowan, 1977)(DiMaggio and Powell, 1983)) posits that organizations do not make adoption decisions purely based on efficiency or rationality. Instead, they are influenced by institutional pressures that drive them toward conformity with norms, values, and expectations in their environment. By aligning with these expectations, organizations gain legitimacy, which is critical for survival, reputation, and securing resources.
[bookmark: OLE_LINK13]Core Constructs
Three core constructs, coercive, normative, and mimetic pressures, shape the institutional environment influencing telerehabilitation adoption by community elderly care organizations. 

Coercive pressures are exerted by regulatory authorities, government mandates, and funding agencies. In Hong Kong, such pressures manifest through initiatives like primary care reforms, the Healthy Hong Kong 2030 agenda, and subsidies aimed at encouraging the use of smart health technologies in elderly services. Community organizations may thus adopt telerehabilitation not only for its intrinsic benefits, but also to comply with government directives and secure ongoing funding eligibility.

Normative pressures arise from the professional standards, accreditation requirements, and ethical values maintained within the healthcare sector. Rehabilitation professionals often feel compelled to integrate telerehabilitation as it emerges as a recognized best practice in geriatric care and as evidence supporting its effectiveness grows. Partnerships with academic institutions or hospital clusters, can further reinforce these norms and expectations.

Mimetic pressures occur when organizations emulate the practices of perceived leaders or innovative peers. For example, smaller NGOs or community elderly care centers might follow the example set by larger, more resourceful organizations that have pioneered telerehabilitation. Through imitation, organizations seek to enhance their competitiveness and maintain legitimacy within the evolving landscape of elderly care services. 

Relationships and Dynamics
Coercive pressures establish a baseline for compliance within the sector, compelling organizations to align their practices with government policies or otherwise risk losing access to essential funding streams. Normative pressures motivate organizations to seek professional legitimacy by ensuring that rehabilitation centers remain credible and updated in their approach to geriatric care, especially as best practices evolve. Mimetic pressures further amplify the diffusion of innovation; once a critical mass of organizations adopts telerehabilitation, others feel an increasing imperative to follow suit in order to preserve their own legitimacy and standing within the elderly care community.
Institutional Theory in Elderly Healthcare Technology Adoption
Institutional Theory highlights that organizational adoption decisions are often shaped less by rational cost–benefit analysis and more by the need to gain legitimacy within their institutional environment (DiMaggio & Powell, 1983). Organizations conform to coercive, normative, and mimetic pressures in order to be perceived as legitimate and aligned with sectoral expectations. This framework is especially useful for understanding healthcare, where regulatory standards, professional norms, and peer imitation strongly influence innovation adoption.
Recent studies demonstrate how institutional pressures affect healthcare technology adoption. Chu et al. (2021) found that electronic health record (EHR) adoption was significantly influenced by institutional pressures and mediated by organizational culture, reinforcing the role of both external legitimacy demands and internal readiness (Jianxun, Arkorful and Shuliang, 2021). Similarly, Fang and Yang (2024) showed how government-driven institutional innovations in Taiwan’s National Health Insurance system spurred hospitals to enhance performance through knowledge creation, underscoring the weight of coercive pressures (Fang and Yang, 2024). At the same time, King et al. (2022) illustrated that healthcare professionals navigate multiple institutional logics (professional, managerial, and regulatory) when integrating new technologies, suggesting that technology adoption is often a process of negotiation among competing pressures. (King et al., 2022)In addition, Zhou et al. (2024), in their study of 5G adoption in Chinese hospitals, highlighted barriers rooted in policy readiness and institutional constraints, again showing that external legitimacy factors often outweigh technical feasibility alone. (Zhou et al., 2024)
Institutional Theory underscores that organizational adoption decisions are shaped not only by technological feasibility or internal readiness, but also by powerful external legitimacy pressures. In the context of Hong Kong, where there is a strong policy emphasis on community-based primary care amidst a rapidly aging population, organizations may feel obligated to implement telerehabilitation as a means of demonstrating their alignment with government priorities. For NGOs and community centers facing financial constraints, the impetus to adopt telerehabilitation often arises less from intrinsic organizational enthusiasm and more from coercive funding requirements, normative expectations within the healthcare profession, and mimetic learning from the experiences of peer institutions.

2.2.3 Socio-Technical Systems (STS) Theory
Conceptual Foundations

Socio-Technical Systems (STS) Theory posits that successful technological implementations require alignment between social systems (people, structures, workflows) and technical systems (tools, infrastructure, processes). The core premise is that technology design must account for human, organizational, and environmental factors, creating a "fit" among all elements to achieve effective, sustainable change (Appelbaum, 1997) (Fayoumi and Williams, 2021). 
Recent Empirical Applications in Healthcare
Telerehabilitation in Finland (2023): Partanen et al. examined outpatient telerehabilitation through the lens of STS, using the FITTE model (fit between Individuals, Tasks, Technology, Environment) (Partanen et al., 2023). They found that integrating telerehab into home-based care involves more than tech deployment—it demands reconfiguring practice patterns, task redistribution, and environmental support to create a viable shared partnership among therapists, patients, and technology. 
IoT Adoption in Healthcare (2024): A systematic review using STS to analyze IoT implementation across healthcare settings identified 94 distinct factors grouped into 24 themes, encompassing both social elements (e.g., training, workflow integration, stakeholder engagement) and technical considerations (e.g., interoperability, infrastructure). The study highlighted the need for STS frameworks tailored to healthcare to guide strategic adoption of connected devices  (Kronlid et al., 2024)).
Cybersecurity in Healthcare Systems (2024): Ewoh and Vartiainen conducted a systematic review highlighting how vulnerabilities to cyberattacks stem from socio-technical misalignments, such as outdated legacy systems, lack of staff training, and poor governance structures. They advocate for socio-technical solutions like secure design processes, awareness campaigns, and collaborative governance models to enhance system resilience (Ewoh and Vartiainen, 2024).
mHealth Engagement in Underserved Settings (2023): 
Ikwunne et al. developed the DECENT model, demonstrating that mHealth app engagement depends not just on software design, but also on users’ cognitive load, cultural context, social connectivity, and motivational features. Neglecting socio-technical factors during app design can reduce user engagement—a critical insight for elderly populations with varied digital readiness (Ikwunne, Hederman and Wall, 2023). 
ST Systems in Preventive Care Delivery (2022):
A participatory design study in rural preventive cardiovascular care applied STS theory to co-create team-based interventions supported by clinical decision support (CDS). The approach highlighted that integrating technical tools with local workflows and team dynamics enhances acceptability and sustainability of digital health models (Partogi et al., 2022)

STS Theory emphasizes alignment across multiple dimensions: technology, users, tasks, and context. For telerehabilitation among elderly communities, this means ensuring:
Workflow fit: Exer-rehab games must be integrated seamlessly into existing routines (e.g., therapy sessions, caregiver check-ins).
User readiness: Older adults’ digital literacy, cognitive capacity, and motivation must be supported via training and culturally tailored design.
Environmental support: Organizational processes, staff roles, and technology infrastructure must co-evolve to support telerehabilitation tools.
By adopting an STS lens alongside TOE and Institutional Theory, the research is designed to reveal not just whether telerehabilitation is adopted, but how its socio-technical design affects meaningful engagement, fidelity, and sustainability in elderly community care.


This integrated framework intends to give a multi-theory foundation:
· TOE = what factors matter.
· Institutional Theory = why organizations respond despite barriers.
· STS = how adoption is operationalized successfully.
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3. Research Methodology

3.1 Research Objectives
1. To examine the influence of technological, organizational, and environmental factors (as outlined in the TOE framework) on the adoption of telerehabilitation in elderly community settings.
2. To investigate the role of institutional pressures—coercive (e.g., regulations, funding requirements), mimetic (e.g., peer imitation), and normative (e.g., professional standards)—in shaping organizational decisions to adopt telerehabilitation.
3. To assess the impact of socio-technical alignment between technology, people, and organizational processes on the successful implementation and sustainability of telerehabilitation in community-based eldercare organizations.

3.2 Research Questions
RQ1 (TOE – Core Adoption Factors)
How do technological, organizational, and environmental factors influence the adoption of telerehabilitation in elderly community settings?
Hypotheses:
· H1a: Higher perceived compatibility of telerehabilitation with existing systems is positively associated with organizational adoption.
· H1b: Stronger organizational resources and leadership support are positively associated with adoption.
· H1c: Favorable regulatory and funding conditions are positively associated with adoption.

RQ2 (Institutional Pressures):
What role do institutional pressures (coercive, mimetic, normative) play in shaping organizational decisions to adopt telerehabilitation?
Hypotheses:
· H2a: Coercive pressures (e.g., government regulations, funding mandates) positively influence organizational adoption.
· H2b: Mimetic pressures (e.g., imitation of peer organizations) positively influence organizational adoption.
· H2c: Normative pressures (e.g., professional norms, clinical guidelines) positively influence organizational adoption.

RQ3 (Socio-Technical Alignment)
How does the alignment of technology, people, and processes affect the successful implementation and sustainability of telerehabilitation?
Hypotheses:
· H3a: Greater alignment between telerehabilitation technology and existing clinical workflows is positively associated with successful implementation.
· H3b: Staff readiness and training mediate the relationship between socio-technical alignment and sustainability of adoption.
· H3c: Misalignment between technology and organizational processes negatively impacts long-term sustainability.

3.3 Research Plan and Design
This study will adopt a mixed-methods research design, combining quantitative and qualitative approaches to provide a comprehensive understanding of organizational adoption of telerehabilitation. The quantitative phase will test hypotheses derived from the TOE framework and Institutional Theory, while the qualitative phase will explore socio-technical alignment and contextualize findings. A sequential explanatory design will be employed: survey data collection and analysis will be followed by interviews and case studies to deepen interpretation.
In the quantitative phase, structured surveys will be distributed to elderly community care organizations to measure constructs from the Technology–Organization–Environment (TOE) framework, Institutional Theory, and Socio-Technical Systems (STS) Theory. This phase will enable the identification of statistically significant factors influencing adoption, such as technological readiness, leadership support, regulatory pressures, and socio-technical alignment. Quantitative evidence ensures generalizability and provides a robust basis for hypothesis testing (Creswell & Plano Clark, 2018).
The qualitative phase will follow, consisting of in-depth interviews with organizational leaders, frontline healthcare staff, and key stakeholders involved in telerehabilitation implementation. The purpose of this phase is to explain and contextualize the quantitative findings, uncover organizational processes, and capture perspectives on barriers and enablers not easily quantified. Such integration provides a richer understanding of the behavioral and institutional mechanisms driving adoption. Palinkas et al. (2015) emphasize the importance of purposeful qualitative sampling to deepen explanatory insights following quantitative results, particularly in healthcare implementation research (Palinkas et al., 2015). 
Recent healthcare literature strongly supports mixed methods approaches for digital health adoption studies. Choy et al. used a mixed-methods design to examine telemedicine adoption in primary care during COVID-19, demonstrating the value of combining statistical trends with experiential insights (Choy et al., 2024). Greenhalgh et al. (2017) developed the NASSS framework for digital health adoption, highlighting that quantitative measures alone cannot capture the complexity of non-adoption or abandonment (Greenhalgh et al., 2017). More recent work by Hendy et al. (2012) on telehealth implementation in elderly care similarly stressed the need for socio-technical perspectives that can only emerge from qualitative inquiry (Hendy et al., 2012). Furthermore, Marques & Ferreira (2020) argue that digital health transformation requires an integrated methodological approach to address both technological and organizational challenges (Marques and Ferreira, 2020).
In summary, adopting a sequential explanatory mixed-methods design ensures that the study benefits from the generalizability of quantitative analysis while also incorporating the depth and contextual richness of qualitative insights. This is particularly critical in community elderly care settings, where organizational behavior is influenced by not only measurable constructs but also institutional pressures, cultural sensitivities, and socio-technical realities.

3.4 Measurement Framework
RQ1 (TOE – Core Adoption Factors)
How do technological, organizational, and environmental factors influence the adoption of telerehabilitation in elderly community settings?
	Construct
	Example Indicators / Measures
	Possible Data Source

	Technological compatibility
	“Telerehabilitation is compatible with existing IT systems/workflows” (Likert scale)
	Manager/clinician survey

	Technological complexity
	Perceived ease of integration, need for technical support
	Manager/clinician survey

	Perceived benefits
	Expected improvement in patient care, efficiency gains
	Manager/clinician survey/interviews

	Organizational resources
	Budget allocation, IT infrastructure availability
	Organizational records

	Leadership support
	Perceived management commitment to digital health
	Staff survey / leadership interviews

	Environmental/regulatory factors
	Favorability of reimbursement, compliance requirements
	Policy documents, administrator survey



RQ2 (Institutional Pressures)
What role do institutional pressures (coercive, mimetic, normative) play in shaping organizational decisions to adopt telerehabilitation?
	Construct
	Example Indicators / Measures
	Possible Data Source

	Coercive pressures
	Perceived government mandates, funding agency requirements
	Policy review, leadership interviews

	Mimetic pressures
	Awareness of peer organizations adopting similar technologies
	Survey of managers, benchmarking reports

	Normative pressures
	Influence of professional bodies, clinical guidelines
	Interviews with clinicians, document analysis

	Perceived legitimacy
	Belief that adoption enhances organizational legitimacy
	Leadership survey/interviews



RQ3 (Socio-Technical Alignment)
How does the alignment of technology, people, and processes affect the successful implementation and sustainability of telerehabilitation?
	Construct
	Example Indicators / Measures
	Possible Data Source

	Workflow alignment
	Degree of fit between telerehab platform and daily care routines
	Staff survey, observation

	Staff readiness & training
	Self-reported preparedness, training hours, perceived adequacy of training
	Survey, HR/training records

	Patient engagement
	Elderly patients’ acceptance and participation rates
	Patient feedback, usage data

	Sustainability of adoption
	Continued use beyond pilot stage, integration into routine operations
	Longitudinal organizational data

	Barriers (misalignment)
	Reports of workflow disruption, duplication, or role conflict
	Qualitative interviews, focus groups



This study will address its research questions using tailored methodological approaches for each hypothesis. For RQ1/H1, quantitative survey items employing Likert scales and organizational background data will be analyzed to identify patterns in technology adoption. RQ2/H2 will use mixed methods, combining survey responses on perceived institutional pressures with qualitative data from policy documents and interviews to provide multi-perspective insight. RQ3/H3 will integrate survey findings, patient usage statistics, and longitudinal case tracking to capture outcomes and trends over time. This multi-pronged analysis ensures robust evidence and triangulation for a comprehensive understanding of organizational adoption.


3.5 Data Collection
Phase 1 – Quantitative Survey
· Target population: Senior managers, clinical leaders, and IT/operations staff in elderly community care organizations in Hong Kong (e.g., rehabilitation centers, community clinics, eldercare NGOs).
· Instrument: Structured questionnaire with Likert-scale items mapped to TOE dimensions (technology, organization, environment), institutional pressures (coercive, mimetic, normative), and initial perceptions of adoption.
· Sample size: Approx. 150–200 organizational respondents to enable robust statistical analysis (e.g., SEM or PLS).
Phase 2 – Qualitative Case Studies & Interviews
· Participants: A purposive sample of 4–6 organizations selected from survey respondents (both adopters and non-adopters).
· Methods: Semi-structured interviews with managers and clinicians, document analysis, and limited observation of workflows.
· Focus: Exploring socio-technical alignment, barriers, enablers, and sustainability of telerehabilitation.
3.6 Data Analysis
The proposed study will employ both quantitative and qualitative approaches to achieve a comprehensive analysis of organizational adoption behaviors in telerehabilitation for elderly community settings. Quantitative analysis will start with descriptive statistics, profiling organizational characteristics and examining participant demographics to establish contextual relevance. Next, reliability and validity of key constructs—such as Technology, Organization, and Environment (TOE) factors and institutional pressures—will be assessed using established psychometric techniques. Hypothesis testing will be conducted through Structural Equation Modeling (SEM) or Partial Least Squares (PLS), enabling the evaluation of direct and indirect relationships between TOE dimensions, institutional pressures, and adoption outcomes. These advanced modeling methods will facilitate the identification of key determinants and mediators in the adoption process.
The qualitative analysis will consist of a thematic examination of interview transcripts and organizational documents using NVivo or a comparable software package. Key themes and patterns will be extracted and triangulated with quantitative results for richer interpretation. This triangulation will allow for the identification of socio-technical adoption themes, explain variations, and highlight critical misalignments and organizational success factors. Ultimately, integrating both data streams will enable a nuanced understanding of the organizational context, factors influencing adoption, and actionable areas for optimizing telerehabilitation implementation in elderly care.



4. Ethical Considerations
Prior to commencing the study, institutional ethics approval will be sought from a recognized Institutional Review Board (IRB) in the United States or Hong Kong. This step ensures that the research design, procedures, and participant involvement comply with established international ethical standards. Approval will serve as a formal assurance that the rights, dignity, and welfare of all study participants—both organizational stakeholders and elderly community members—are safeguarded.
Informed consent will be obtained from all participants before data collection begins. Information sheets will provide clear explanations of the study’s aims, methodology, potential risks, and expected benefits. Participants will be given opportunities to ask questions and will be reminded of their right to withdraw at any stage without penalty. Written consent will be collected to confirm voluntary participation and ensure transparency throughout the process.
To protect privacy, strict anonymization protocols will be implemented. All identifying details of organizations and respondents, such as names, positions, or institutional affiliations, will be replaced with codes or pseudonyms. Findings will be reported only in aggregate form, preventing the identification of individuals or organizations. This commitment to confidentiality minimizes risk and fosters open and honest participation.
All collected data will be handled in line with institutional and IRB-approved secure storage procedures. Electronic data will be encrypted and stored on password-protected platforms accessible only to the core research team. Hard-copy materials, if generated, will be locked in secure cabinets within restricted-access offices. Data will be retained only for the duration specified by the IRB and will be securely destroyed thereafter, ensuring compliance with data protection and privacy standards.
Recognizing the involvement of elderly participants, a specific focus will be placed on cultural sensitivity and the needs of older adults in Hong Kong. Consent forms, questionnaires, and study-related materials will be provided in Chinese and explained verbally in Cantonese or Putonghua to accommodate linguistic and literacy differences. Researchers will use clear, respectful communication approaches and will consider cultural values such as family involvement in healthcare decisions and trust in medical authority. Where needed, family members or caregivers may be engaged to support the informed consent process. Safeguards will be established to prevent coercion, ensuring that participation remains voluntary and respectful of the participants’ dignity.

5. Risk Management
To minimize risks, proactive strategies will be employed throughout the study. For elderly participants, the possibility of physical or psychological strain during rehabilitation activities will be addressed by ensuring medical supervision, monitoring participants’ comfort levels, and allowing them to pause or withdraw at any point. Any adverse events will be reported promptly and managed according to established clinical protocols. For organizational respondents, the risk of reputational harm will be mitigated by strict anonymization and secure handling of sensitive information. To reduce dropout risk, flexible scheduling, regular communication, and culturally appropriate engagement strategies will be used. These measures ensure participant safety, data integrity, and organizational trust, thereby strengthening both the validity and ethical robustness of the study.

6. Expected Contribution
Methodologically, the mixed-methods design strengthens the study’s validity by integrating breadth (survey) and depth (case studies). Substantively, findings will advance theoretical understanding of organizational adoption behavior (extending TOE with Institutional and Socio-Technical perspectives) and provide actionable insights for healthcare managers and policymakers to scale up telerehabilitation sustainably.

7. Work Plan
The proposed study will be conducted over a twelve-month period, divided into eight key phases.
Months 1–2: Literature Review and Framework Development
The study will begin with a comprehensive review of the literature on technology adoption, organizational behavior, and telerehabilitation. This will inform the development of the theoretical framework, integrating the TOE, Institutional, and Socio-Technical perspectives, and will guide the formulation of survey items and interview protocols.
Months 2–3: Survey Instrument Design and Pilot Testing
A structured survey will be developed to measure constructs relating to technological, organizational, and environmental factors, as well as institutional pressures. The instrument will be pilot tested with a small group of participants to refine question clarity, reliability, and validity before large-scale distribution.
Months 3–5: Quantitative Data Collection
The finalized survey will be distributed to managers, clinical leaders, and staff across elderly community care organizations. Responses will provide data for testing the study’s hypotheses using structural equation modeling or equivalent quantitative techniques.
Months 5–6: Quantitative Data Analysis
Survey responses will be analyzed to assess the relationships between TOE constructs, institutional pressures, and adoption outcomes. This analysis will establish the quantitative foundation of the study and highlight areas for deeper exploration in the qualitative phase.
Months 6–8: Qualitative Case Selection and Interviews
Based on survey responses, a purposive sample of 4–6 organizations (including both adopters and non-adopters of telerehabilitation) will be selected for case studies. Semi-structured interviews will be conducted with managers and clinicians to explore socio-technical alignment, barriers, and enablers.
Months 8–9: Qualitative Data Analysis
Interview transcripts and organizational documents will be analyzed thematically, using NVivo or equivalent software, to identify themes relating to socio-technical alignment and sustainability of adoption.
Months 9–10: Integration of Findings
Findings from the quantitative and qualitative phases will be integrated to provide a holistic understanding of organizational adoption behavior. The integration will validate and enrich theoretical insights while identifying practical implications.
Months 10–12: Writing and Submission
The final stage will involve the preparation of the research report or thesis, synthesizing findings, discussing contributions, and offering recommendations for practice and policy. The completed work will then be submitted for review and evaluation.
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Months 1–2: Literature review & framework development
Months 2–3: Survey instrument design & pilot
Months 3–5: Quantitative data collection (survey)
Months 5–6: Quantitative data analysis
Months 6–8: Qualitative case selection & interviews
Months 8–9: Qualitative data analysis
Months 9–10: Integration of findings
Months 10–12: Writing & submission of proposal/thesis

8. Significance of the Study
This study makes important contributions at both theoretical and practical levels.
Theoretical Significance

Most prior research on telerehabilitation adoption has focused on individual user acceptance, often drawing on models such as UTAUT2. While valuable, this perspective overlooks the organizational and environmental dimensions that are critical in healthcare decision-making. By integrating the Technology–Organization–Environment (TOE) framework with Institutional Theory and the Socio-Technical Systems perspective, this study advances understanding of organizational behavior in digital health adoption. It contributes to the literature by explaining not only the internal determinants of adoption (technological readiness, organizational resources) but also the external pressures (coercive, mimetic, normative) and the alignment challenges between technology, people, and processes. The framework developed in this research may be extended to other digital health innovations beyond telerehabilitation, enhancing its generalizability.

Practical Significance

At a practical level, the study provides actionable insights for healthcare managers, community organizations, and policymakers seeking to implement telerehabilitation for elderly populations. Findings will help organizations identify key enablers and barriers to adoption, including leadership commitment, staff readiness, workflow integration, and sustainability factors. For policymakers and funders, the research highlights how regulatory frameworks, reimbursement models, and professional norms shape organizational decisions. By offering evidence-based recommendations, the study will support more effective scaling and integration of telerehabilitation services, contributing to improved accessibility, efficiency, and quality of care for elderly communities.

9. Limitations of the Study
It is important to observe several limitations of the study. 

1. Self-reported data bias – The survey phase relies on self-reported responses from managers and staff, which may be subject to social desirability bias or selective recall. This could influence the accuracy of reported perceptions and practices.
2. Contextual generalizability – The study is focused on elderly community care settings, which may limit the generalizability of findings to other healthcare contexts such as hospitals or private rehabilitation centers. Results may also vary across regions due to differences in policy, infrastructure, and cultural attitudes toward digital health.
3. Case study scope – Due to resource and time constraints, the number of organizations included in the qualitative case studies will be limited. While offering depth of insight, this may restrict the diversity of perspectives captured.
4. Dynamic environment – Telerehabilitation is an evolving field, influenced by rapidly changing technology and regulatory policies. Findings may reflect the situation at the time of study but could shift as innovations and policies advance.

10. Future Research Opportunities
While this study is designed to provide valuable insights into organizational adoption of telerehabilitation in elderly community settings, several avenues remain open for future research:
1. Longitudinal Studies – Future research could track organizations over time to assess how adoption decisions evolve and how telerehabilitation practices are sustained or adapted in the long run.
2. Cross-Country Comparisons – Comparative studies across different healthcare systems and cultural contexts could shed light on how regulatory, funding, and societal factors influence organizational behavior.
3. Integration with Clinical Outcomes – Further research may link organizational adoption decisions with patient-level clinical outcomes, satisfaction, and cost-effectiveness, providing a holistic view of telerehabilitation’s impact.
4. Expanding Beyond Community Settings – While this study focuses on elderly community care, future work could examine adoption dynamics in hospitals, rehabilitation clinics, or home-based care, offering broader generalizability.
5. Exploring Alternative Theoretical Models – Scholars could test additional frameworks such as Dynamic Capabilities Theory, Resource-Based View (RBV), or Change Management models to complement and extend the TOE–Institutional–Socio-Technical approach.
6. Digital Health Ecosystems – Further research could explore how telerehabilitation adoption interacts with other digital health tools (e.g., telemedicine, AI-based monitoring), assessing synergies and integration challenges.


11. Conclusion

This study proposes a comprehensive investigation into the organizational adoption of telerehabilitation in elderly community settings, drawing on the TOE framework, Institutional Theory, and Socio-Technical Systems Theory. By employing a sequential explanatory mixed-methods design, it integrates the breadth of quantitative analysis with the depth of qualitative inquiry, ensuring both rigor and contextual relevance. The findings will provide actionable insights into the technological, organizational, institutional, and socio-technical factors that shape adoption, offering guidance for policymakers, healthcare providers, and technology developers. Ultimately, the study aims to enhance the sustainable integration of telerehabilitation in Hong Kong’s aging society.
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