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Integrating Technology Acceptance and Clinical Effectiveness in Telerehabilitation for Community-Dwelling Older Adults in Hong Kong

Abstract 

Background and Rationale

Healthcare systems worldwide face unprecedented challenges from rapidly aging populations, escalating chronic disease prevalence, and rising patient expectations for convenient, personalized care. Hong Kong's public healthcare system exemplifies these pressures, with Hospital Authority capacity constraints and demographic transitions creating urgent demand for innovative service delivery models. The confluence of technological advancement, evidence-based practice requirements, and patient-centered care principles has rehabilitation as a promising solution for extending healthcare access while maintaining clinical quality.

Telerehabilitation represents a paradigmatic shift in rehabilitation service delivery, leveraging digital technologies to provide therapeutic interventions remotely. Systematic reviews demonstrate that telerehabilitation achieves comparable or superior clinical outcomes compared to conventional in-person rehabilitation across various conditions and populations. However, successful implementation depends not merely on technological capabilities but critically on user acceptance and sustained engagement patterns that mediate the relationship between technology adoption and clinical effectiveness.

The research gap lies in the fragmented understanding of how technology acceptance drives clinical outcomes through behavioral mechanisms. While the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2) provides robust theoretical foundations for predicting technology adoption intentions and usage behaviors, direct empirical linkages between acceptance constructs and measurable clinical improvements remain underexplored. This disconnection between acceptance theory and effectiveness evidence creates significant challenges for healthcare organizations seeking evidence-based guidance for telerehabilitation implementation and resource allocation decisions.

Research Objectives and Significance

This study addresses the critical gap by investigating how UTAUT2-driven technology acceptance influences clinical effectiveness through patient engagement pathways in telerehabilitation for community-dwelling older adults. The primary research question examines whether and how UTAUT2 constructs, namely performance expectancy, effort expectancy, social influence, facilitating conditions, hedonic motivation, price value, and habit, predict technology usage patterns that subsequently mediate clinical outcome improvements.

The research significance extends across multiple domains. Theoretically, it advances understanding of technology acceptance models in healthcare contexts by empirically testing mediation pathways from acceptance to clinical effectiveness. Methodologically, it demonstrates integration of behavioral theory with clinical outcome measurement in real-world healthcare settings. Practically, it provides actionable insights for healthcare administrators, clinicians, and policymakers designing and implementing telerehabilitation services for aging populations.

Theoretical Framework and Hypotheses

The conceptual model positions UTAUT2 constructs as upstream predictors of behavioral intention and actual usage, with patient engagement serving as the mediating variable linking technology acceptance to clinical effectiveness. Performance expectancy reflects older adults' beliefs about telerehabilitation's utility for improving functional outcomes and independence. Effort expectancy captures perceptions of ease of use, particularly relevant given potential digital literacy limitations in elderly populations. Social influence encompasses encouragement from family members, caregivers, and healthcare professionals. Facilitating conditions include technical support, internet access, and organizational resources enabling effective participation.

Extended UTAUT2 constructs address consumer-oriented factors. Hedonic motivation captures enjoyment derived from technology use, potentially enhancing sustained engagement. Price value reflects cost-benefit perceptions, particularly relevant in resource-constrained public healthcare contexts. Habit encompasses automatic usage patterns that develop over time and predict long-term adherence.

Key hypotheses propose that: (1) UTAUT2 constructs significantly predict behavioral intention and actual usage of telerehabilitation services; (2) technology usage mediates the relationship between acceptance constructs and clinical effectiveness measures; (3) facilitating conditions moderate the usage-outcome relationship, with adequate technical support enhancing clinical gains; and (4) age-related factors moderate UTAUT2 relationships, with simplified interfaces and social support becoming more critical for older participants.

Methodology and Design

The study employs a prospective longitudinal design with community-dwelling older adults (≥65 years) participating in Hospital Authority telerehabilitation programs using an endorsed exergame platform by QLeap. Recruitment occurs through community health centers across multiple districts to ensure representativeness.

Patient engagement is operationalized through composite scores incorporating session attendance, exercise completion rates, self-reported satisfaction, and therapist-rated participation quality. Meta data is also collected by the QLeap platform.

Statistical analysis employs structural equation modeling to simultaneously test direct and indirect pathways from UTAUT2 constructs to clinical outcomes via usage and engagement mediators. 

Expected Outcomes and Clinical Implications

Anticipated findings include strong predictive relationships between performance expectancy, facilitating conditions, and habit with technology usage intentions and behaviors, consistent with prior UTAUT2 healthcare applications. The study expects to demonstrate that technology usage significantly mediates the relationship between acceptance constructs and functional outcome improvements, with mediation effects accounting for a good percentage of the total relationship between acceptance and effectiveness.

Clinical implications encompass intervention design optimization, with results informing strategies to enhance key UTAUT2 drivers. For instance, if performance expectancy emerges as the strongest predictor, telerehabilitation platforms should emphasize clear progress tracking and outcome visualization to strengthen usefulness perceptions. If facilitating conditions prove critical, healthcare organizations should prioritize technical support infrastructure and digital literacy training.
Organizational implications address resource allocation and implementation planning. Demonstrating empirical linkages between acceptance and effectiveness provides evidence-based justification for investments in user-centered design, technical support, and engagement optimization strategies. Results will inform healthcare providers decision-making regarding telerehabilitation service expansion into community and integration with existing clinical pathways.

Innovation and Significance

This research represents the first comprehensive study linking UTAUT2 technology acceptance theory to clinical effectiveness outcomes in elderly telerehabilitation. The innovation lies in empirically testing theoretical pathways from acceptance to outcomes through behavioral mediation, addressing a significant gap in health informatics literature. The integrated approach combining behavioral theory, objective usage analytics, and validated clinical assessments provides a holistic framework for evaluating digital health interventions.

The contribution extends beyond academic knowledge to practical healthcare delivery. By identifying specific acceptance factors that drive both adoption and clinical improvement, the study enables evidence-based optimization of telerehabilitation programs. This is particularly valuable for public healthcare systems like Hong Kong's, where resource allocation decisions require robust effectiveness evidence coupled with understanding of implementation determinants.

Conclusion, Limitation and Future Directions

This study addresses the critical need for empirical evidence linking technology acceptance to clinical effectiveness in elderly telerehabilitation. By demonstrating how UTAUT2 constructs predict usage patterns that mediate clinical improvements, the research provides theoretical advancement and practical guidance for healthcare organizations implementing digital health services for aging populations.

Limitations and hence future research directions include examining cultural adaptations of UTAUT2 for diverse elderly populations and disease patterns, investigating long-term sustainability of acceptance-driven usage patterns, and exploring how artificial intelligence and personalization technologies might enhance both acceptance and effectiveness simultaneously. The methodology established in this study provides a replicable framework for evaluating other digital health interventions across various clinical contexts and population groups.
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Literature Review 

1. Healthcare Context and Digital Transformation Needs

1.1 Healthcare Capacity Pressure from the surge of aging population 
Contemporary healthcare systems in developed nations face unprecedented challenges in delivering quality public healthcare services. Hong Kong, despite maintaining its distinguished reputation for excellence in public healthcare delivery, exemplifies the complex pressures confronting modern healthcare infrastructures. The confluence of rapidly aging populations, escalating prevalence of chronic diseases, and persistently high expectations for quality healthcare has created a paradigmatic challenge that demands innovative solutions.  

As pointed out by the Office of Government Economists of the Hong Kong Special Administrative Region in 2019, all the key ageing indicators have shown a rapid increase in terms of share of elderly in the population (from 17.9% in 2018 to projected 31.9% in 2038), elderly support ratio (from 3.93% in 2018 to projected 1.83% in 2038) and median age of population (from 45.3 in 2018 to projected 51.5% in 2038).  The speed of ageing is amongst the fastest amongst the developed countries, the study projected 20 years to double its elderly population from 15% to 30%.   (Office of the Government Economist  The Government of the Hong Kong Special Administrative Region, 2019).

Conversely, as the population ages and evolves, there is an increasing expectation for advancements in healthcare. According to a study conducted by the OECD (2020), the elderly population is becoming more affluent, better educated, and more proactive in managing their healthcare. This trend is contributing to a heightened demand for high-quality healthcare services. (OECD, 2020)

1.2 The Healthcare Demand challenges
The escalating burden of chronic diseases exacerbates these challenges, resulting in a persistent demand for rehabilitative services that extends beyond acute care episodes. While traditional in-person rehabilitation models have demonstrated clinical effectiveness, they are inherently limited in terms of accessibility, scalability, and resource optimization. These limitations are particularly significant in situations where geographical barriers, mobility restrictions, or resource shortages hinder access to conventional rehabilitation services.
The Hospital Authority has acknowledged the pressing necessity to adopt more automated and intelligent solutions to meet the increasing demands for healthcare services. In its strategic plan for 2022-2027, the Hospital Authority has delineated a strategy to develop smart care through various initiatives. One key initiative involves decentralizing services to community or primary care settings and creating alternative solutions aimed at alleviating the demand for hospital services. The objective is to reduce reliance on inpatient services while empowering patients and community-based facilities to play a vital role in a more comprehensive spectrum of care.  (Hospital Authority Hong Kong, 2021)

1.3 Technology Adoption in elderly: Digital Divide 
Numerous studies have indicated that patients generally support the integration of new technology as a complementary component of the overall care continuum.  Cranen (2012) suggests that patients often express apprehension toward new technology due to fears of being unable to keep pace with its evolution and navigate various interfaces, thereby affecting the effectiveness of treatment. (Cranen et al., 2012)

As noted by Ouédraogo et al. (2024), many patients are receptive to the introduction and ongoing utilization of telerehabilitation, which is associated with positive functional outcomes, particularly when supported by effective assistance from caregivers and therapists. Additionally, from an infrastructural perspective, factors such as internet stability and the user-friendliness of the interface are critical in facilitating the seamless adoption of telerehabilitation technologies. (Ouédraogo et al., 2024) 

Leung emphasized that older individuals face challenges in digital literacy and identified as a key challenge. User interface needs to be designed very carefully to increase the update rate of technology for older generation. (Chung Leung, Yau and Lam, 2025)

Conversely, a recent study presents an alternative viewpoint. Mace, Mattos, and Vranceanu (Mace, Mattos and Vranceanu, 2022) contend that following the COVID-19 pandemic, the digital literacy of older adults has significantly improved, to the extent that it should no longer be regarded as a barrier to the adoption of new technologies. Furthermore, Kokorelias (Kokorelias, 2022) conducted a more nuanced investigation, arguing that the discourse surrounding the digital divide tends to oversimplify the experiences of older adults by treating them as a homogeneous group, thereby neglecting the heterogeneity within older age demographics, which warrants further exploration. 


2. Telerehabilitation: Evidence and Implementation

2.1 Technological Innovation as a Strategic Response
The integration of innovation and technology into the healthcare continuum represents a strategic imperative rather than merely an optional enhancement. Telerehabilitation, categorized under telehealth as defined by World Health Organization, emerges as a particularly promising modality that addresses multiple systemic challenges simultaneously. The convergence of technological advancement, evidence-based practice, and patient-centered care creates opportunities for healthcare systems to expand their capacity while maintaining or enhancing clinical quality.

The demographic transition toward an aging society presents substantial implications for healthcare service utilization. As populations age, the epidemiological profile shifts toward conditions requiring sustained rehabilitative interventions, including stroke recovery, musculoskeletal disorders, and functional decline associated with aging. This demographic imperative necessitates a fundamental reconsideration of traditional service delivery models to ensure sustainable and equitable care provision.

The integration of telerehabilitation services into public healthcare systems represents a necessary evolution in response to demographic, epidemiological, and technological changes. For healthcare systems maintaining high standards of quality care, such as Hong Kong’s public healthcare infrastructure, the strategic incorporation of telerehabilitation offers a pathway to address emerging challenges while preserving service excellence. The evidence supporting this transition is robust, and the potential benefits align with core public health objectives of accessibility, equity, and effectiveness.

Ku pointed out that in a study conducted in Hong Kong’s public hospitals, tele-rehabilitation prescribed by means of platform subscription and mobile app can be a good way offer rehabilitation, especially to overcome accessibility of patients to ensure service delivery.  In their findings, it indicated also a high level of satisfaction with tele-rehabilitation (Ku et al., 2021)
The observation is also supported by studies in countries to offer service to rural patients, those suffer from mobility or functional impairment or pandemic times when patients did not have access to healthcare services.  (Arntz et al., 2023) 

Despite the widespread attempt in adoption, there has been a rising trend of evidence base supporting telerehabilitation’s clinical effectiveness.  Systematic reviews by Shambushankar demonstrating non-inferiority or superiority compared to conventional rehabilitation across various conditions and populations. This empirical foundation provides the necessary evidence to support policy and implementation decisions within public healthcare contexts. (Shambushankar, 2025)  

2.2 	Clinical Effectiveness Evidence and Comparative Studies
Clinical effectiveness is defined as a process within healthcare organizations aimed at improving decision-making and patient outcomes by using evidence-based practices, clinical guidelines, and best available research. It involves delivering the right care, in the right way, at the right time and place, ensuring positive patient outcomes. Essentially, it means providing healthcare based on the best available knowledge—from research, clinical experience, and patient preferences—to achieve optimal care processes and results for patients. 

On the other hand, in a study by Doyle, it is supported that the clinical effectiveness is positively associated with patient experience and patient safety.   As a result, clinicians should not easily dismiss or ignore patients’ feelings or experience for it would significantly hamper the treatment outcomes. (Doyle, Lennox and Bell, 2013)

Key aspects of clinical effectiveness involve utilizing current, reliable evidence to inform practice, implementing standardized protocols to enhance care consistency, and measuring outcomes through audits and professional development. Additionally, leveraging technology and integrating clinical effectiveness within governance fosters environments that prioritize high-quality care, ensuring interventions are appropriate, timely, safe, and effective. 

Gamble also suggested in his systematic review that telerehabilitation could be a promising alternative to in-person rehabilitation for improving functional performance in community-dwelling older adults. (Gamble et al., 2024).  However, since his research designs in selecting the randomized clinical trials are not classified according to risk levels, he suggested that further studies should introduce risk mitigation factors to balance the bias thereof. 

A systematic review performed by Alruwaili showed that clinical results obtained by telemedicine is positively comparable and sometimes superior than in person therapies, while offering benefits such as  convenience, consistency and accessibility  (Alruwaili et al., 2023). It is agreed that digital health has good potential for promoting healthy aging.  Patients enjoy better outcomes by means of access, monitoring, and self-care. Despite the positive note, evidence-based, patient-centered solutions are very important to maximize seamless adoption, good efficacy, and positive user experience for diverse older adult populations.

3. Technology Acceptance Theoretical Foundations
3.1 Evolution from TAM to UTAUT Frameworks

The Technology Acceptance Model (TAM) proposed by Davis has served as a foundational framework for understanding user adoption of new technologies, focusing on perceived usefulness, ease of use, and effectiveness as primary constructs. (Davis, 1989). However, TAM exhibits significant inadequacies in its theoretical scope and practical application. The model’s oversimplified approach neglects crucial social, organizational, and contextual factors that influence technology adoption. TAM has its limitations that the model fails to incorporate external variables such as training, organizational support, trust, and facilitating conditions. 

These limitations necessitated the development of more comprehensive frameworks like UTAUT, which addresses TAM’s inadequacies by incorporating social influence, facilitating conditions, and contextual moderators (Venkatesh et al., 2003). The Unified Technology and User Adoption Theory decribed performance expectancy, effort expectancy, social influence, and facilitating conditions as key constructs to determine the use behaviour or intention to use, acting as critical indicators of technology acceptance.  

Further analysis of the theoretical framework indicates that, although the UTAUT model offers a more comprehensive perspective, it requires modifications to incorporate context-specific factors such as trust, facilitating conditions, and educational interventions (Chen et al., 2024) (At, Rk, and A, 2025).  UTAUT2, an extended theory developed by Venkatesh et al. (2012), extends the original UTAUT model by incorporating consumer-focused constructs including hedonic motivation, price value, and habit, making it particularly relevant for healthcare technology adoption research. (Venkatesh, Thong and Xu, 2012)

3.2 UTAUT2 Development and Healthcare Applications

UTAUT2 represents a significant theoretical advancement in understanding consumer technology adoption behaviors, developed by Venkatesh, Thong, and Xu in 2012 as an extension of the original UTAUT model. This comprehensive framework specifically addresses technology acceptance and use in consumer contexts, departing from the original UTAUT’s focus on organizational settings. 

The theory encompasses seven core constructs that influence behavioral intention and technology use behavior. The model retains four foundational constructs from the original UTAUT: Performance Expectancy (degree to which technology provides benefits in performing activities), Effort Expectancy (ease of use associated with the technology), Social Influence (extent to which important others believe one should use the technology), and Facilitating Conditions (perceived resources and support available for technology use).

UTAUT2’s distinctive contribution lies in its three additional constructs specifically tailored for consumer contexts. Hedonic motivation refers to the fun derived from using technology, acknowledging that consumer technology adoption often involves enjoyment beyond utilitarian purposes. Price Value represents the cognitive trade-off between perceived benefits and monetary costs, recognizing cost considerations crucial in consumer decision-making. to which technology use becomes automatic behavior, reflecting how repeated usage patterns influence continued adoption.

The theoretical model proposes that Performance Expectancy, Effort Expectancy, Social Influence, Hedonic Motivation, and Price Value directly influence behavioral intention to use technology. Both Facilitating Conditions and Habit are positioned as direct determinants of actual use behavior, while Habit also influences behavioral intention. Individual differences including age, gender, and experience moderate these relationships, with the voluntariness moderator removed from the original UTAUT due to consumer contexts typically involving voluntary adoption.

The UTAUT2 model has shown substantial empirical validity in healthcare settings, with applications across electronic health records, telemedicine, mobile health applications, and a range of digital health interventions. A bibliometric study conducted by Cobelli and Blasioli (2023) confirms the continued relevance of both UTAUT and UTAUT2 in the examined healthcare research to investigate patients’ acceptance to technology (Cobelli and Blasioli, 2023).

4. User behavior pertaining to Older Adults

4.1  UTAUT2 in Elderly Healthcare and Telerehabilitation

Previous studies examining the impact of UTAUT2, such as those conducted by Manzano-Monfort (2022), have sought to elucidate user adoption of technology within healthcare settings based on the UTAUT2 framework. (Manzano-Monfort, 2022). Amongst the examined framework constructs in the study, performance expectancy emerges as the strongest pointer because it directly addresses older adults’ fundamental need for perceived value and benefit in healthcare technology adoption. This construct represents the degree to which individuals believe technology will improve their healthcare outcomes and daily functioning. For older adults, who often approach new technologies with caution, the perception that a healthcare technology will genuinely enhance their well-being, enable better health management, or improve their quality of life becomes the primary driver of adoption decisions.  

As regards social influence as another strong correlator, in a study by Chen (2024), social influence had a significant but negative impact on behavioural intention of older adults. Who could be alarmed by technology anxiety.  (Chen et al., 2024)  Social influence plays an important role because older adults demonstrate heightened reliance on trusted social networks when making healthcare technology decisions. This construct captures the extent to which important others—family members, healthcare providers, and peers—influence technology adoption beliefs. Social influence provides crucial risk mitigation for older adults who may feel uncertain about healthcare technology safety, effectiveness, or appropriateness, making trusted recommendations. 

4.3 Cultural and Contextual Adaptations

In Asian context, social influence emerges as one significant correlator in UTAUT2 healthcare applications for age-related Asian populations due to deeply embedded collectivist cultural values and social hierarchy structures that fundamentally shape technology adoption decision, as delineated by Niu et al.  Unlike individualistic Western societies, Asian cultures prioritize group harmony, familial obligations, and deference to authority figures, making social validation a critical determinant in healthcare technology acceptance. Trust, privacy and other cultural factors are also considered as determinants in technology acceptance in elderly populations.   (Niu, Hong and Ma, 2024).  

5. Integrating Technology Acceptance with Clinical Effectiveness
	
5.1 Telerehabilitation and broader digital‐health interventions succeed only when patients both accept the technology and engage with it long enough for clinically meaningful change to occur. The Unified Theory of Acceptance and Use of Technology 2 (UTAUT2) is the most frequently validated framework for modelling consumer health‐technology acceptance and sustained usage. Growing evidence base shows that its constructs, namely performance expectancy, habit, and hedonic motivation, explain large proportions of variance in behavioral intention and actual usage of digital health tools. Although UTAUT2 was not originally created to predict clinical effectiveness, the pathway from technology acceptance → engagement → outcomes is now being empirically tested. 

Ghiwaa (2023) conducted a systematic study on both the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of Technology (UTAUT), affirming the relevance of these two theories in technology adoption within healthcare settings. Associating clinical effectiveness with user behavior through UTAUT2 is strategically advantageous. This framework builds upon TAM and encompasses the psychological and contextual factors that influence technology use, which subsequently drive engagement-dependent clinical improvements. By operationalizing UTAUT2 as an upstream predictor, measuring usage as a behavioral intermediary, and capturing robust functional outcomes, the model enhances our understanding of technology adoption in healthcare.

5.2 Theoretical Models Linking Acceptance to Health Improvements
[bookmark: _Hlk204434703]UTAUT2, developed by Venkatesh et al. (2012), extends the original UTAUT model by incorporating consumer-focused constructs including hedonic motivation, price value, and habit, making it particularly relevant for healthcare technology adoption research.

Healthcare technology adoption directly impacts clinical outcomes through multiple pathways. When healthcare providers and patients successfully adopt digital health technologies, evidence shows improvements in diagnostic accuracy, patient safety, care coordination, and treatment adherence. UTAUT2 provides a comprehensive framework to understand the psychological and behavioral factors that drive this adoption, including performance expectancy (perceived usefulness), effort expectancy (ease of use), social influence, facilitating conditions, and hedonic motivation. (Schmitz, Díaz-Martín and Yagüe Guillén, 2022)
One notable empirical study done by Huang (2024) examining AI-assisted healthcare task shifting, which found that facilitating conditions, hedonic motivation, and performance expectancy were the strongest predictors of patient acceptance, explaining 85.8% of variance in behavioral intention   (Huang et al., 2024).  

5.3 Research Gaps and Study Justification

Most studies treat technology acceptance and clinical effectiveness as separate research domains. There is limited empirical work directly linking technology acceptance determinants (especially those explicated by the UTAUT2 framework), patient engagement, and resulting clinical outcomes in real-world telerehabilitation programs for older adults.    Moreover, these UTAUT2 healthcare research studies are predominantly cross-sectional rather than longitudinal, limiting understanding of long-term adoption patterns and sustained usage. In addition, research focuses on intention rather than actual usage behavior, creating a gap between predicted and real-world adoption. 

6. Research Plan 

My research on clinical effectiveness in telerehabilitation aims to provide insights into the long-term adoption of technology by investigating the user behavior of elderly patients. By focusing on this demographic, the study seeks to understand the factors that influence their engagement with telerehabilitation and identify strategies to enhance technology acceptance and utilization over time.

Research Purpose
The purpose of this research is to evaluate the effectiveness of a technology-enhanced rehabilitation program utilizing the Hospital Authority-endorsed QLeap exergame application combined with step tracking devices as quantifiable measurement tool for improving functional outcomes and quality of life among elderly community-dwelling participants. This innovative intervention addresses the critical gap in accessible, engaging rehabilitation services for Hong Kong’s aging population by implementing a comprehensive 12-week program delivered through District Elderly Community Centres and Neighborhood Elderly Centres.

The study aims to contribute to the growing evidence base on digital health interventions for elderly rehabilitation to develop innovative solutions that enhance well-being and social cohesion in Hong Kong’s community. Specifically, this research will examine whether gamified rehabilitation approaches can improve clinical effectiveness, defined as the application of best available knowledge to achieve optimum processes and outcomes of care for patients, while maintaining high engagement and adherence rates among elderly participants.

Research Questions
Primary Research Question: Does a 12-week QLeap exergame rehabilitation program significantly improve functional capacity distance, compared to baseline E-health tools alone among community-dwelling elderly participants?
Secondary Research Questions:
	1.	What is the comparative effectiveness of the QLeap exergame intervention versus standard E-health tools on secondary outcomes including balance, strength, cognitive function, and quality of life measures?
	2.	How do participant characteristics (age, baseline functional capacity, technology acceptance) moderate the intervention effects on primary and secondary outcomes?
	3.	Using the UTAUT2 constructs, what are the patterns of engagement, adherence, and user experience with the QLeap exergame platform among elderly participants across the 12-week intervention period?

Research Methodology

Study Design
This research employs a randomized controlled trial (RCT) with a parallel-group design, comparing the QLeap exergame rehabilitation intervention against an active control group receiving baseline exergame as E-health tools. The study follows a cohort-based implementation model with staggered enrollment across 15 cohorts over a 17-month recruitment period.
Participants and Setting
Target Population: Community-dwelling elderly individuals aged 65 and above recruited from District Elderly Community Centres and Neighborhood Elderly Centres in Hong Kong.
Sample Size: We will recruit 360 participants (180 per group) to detect a clinically meaningful difference in the primary outcome. 

Setting: The intervention will be delivered at designated elderly centers under the supervision of qualified rehabilitation personnel, ensuring accessibility while maintaining program fidelity. The project will be led by a Professor of Medicine to ensure clinical relevance, protocol stringency and patient safety. 

Intervention Design
Intervention Group: Participants receive the comprehensive QLeap exergame rehabilitation program consisting of:
	•	24 supervised sessions over 12 weeks (2 sessions/week)
	•	One-on-one QLeap app training including gamified activities (Mahjong, Paddling, Shopping, Paragliding)
	•	Step tracker integration for continuous activity monitoring
	•	Progressive difficulty adaptation based on individual performance
Control Group: Participants receive baseline E-health tools without the structured rehabilitation component, allowing for comparison of technology-enhanced rehabilitation versus standard digital health resources.

Outcome Measures
Primary Outcome: Change in 6-minute walking distance from baseline to 12 weeks, consistent with established rehabilitation research methodologies.
Secondary Outcomes:
	•	Functional capacity measures (balance, strength, mobility)
	•	Cognitive function assessments
	•	Quality of life questionnaires (validated for elderly populations)
	•	Technology acceptance measures using UTAUT2 constructs
	•	Step count data from integrated tracking devices
	•	Engagement metrics from QLeap platform analytics

7. Conclusion

Telerehabilitation presents several strategic advantages for public healthcare systems, including enhanced accessibility for underserved populations, optimized resource utilization, improved patient satisfaction and engagement, scalable service delivery models, and opportunities for data-driven quality improvement. These benefits align with broader healthcare objectives aimed at improving population health outcomes while ensuring sustainable and equitable service provision.

The intended outcomes of my study will significantly contribute to understanding user intentions. By elucidating these interrelationships, the findings can inform the design and implementation of telerehabilitation interventions that are both user-friendly and clinically impactful.

The insights gained from this study will be valuable for patients, their families and caregivers, community-based healthcare facilities, physicians, allied health professionals, policymakers, and insurance partners, ultimately enhancing work routines and outcomes.

Telerehabilitation is increasingly utilized to address functional decline in elderly populations. While evidence supports its effectiveness, successful outcomes hinge not only on clinical intervention but also on the acceptance and engagement of older adults with technology. Technology acceptance, as articulated by the UTAUT2 framework, serves as a foundational driver of patient engagement in digital health interventions. Greater engagement is a critical pathway through which technology acceptance translates into improved clinical effectiveness in elderly care and telerehabilitation.

The adoption of telerehabilitation technologies in community-based care settings for the elderly offers substantial benefits for health outcomes, quality of life, and overall healthcare system efficiency. Successful implementation requires addressing user needs, providing robust support, and demonstrating clear clinical value, with particular attention to the unique challenges faced by elderly populations.
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