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Assignment 1: Portfolio

Title
Understanding Elderly Patient Engagement and Adherence in Home-Based Tele-Rehabilitation: A Study on Technology Adoption

Summary of Research Portfolio from HKBM7020
Background
Like most of the developed regions in the world, Hong Kong is facing a significant aging population trend, with approximately 1.68 million people aged 65 and above in 2023, projected to rise to 2.3 million by 2033. This demographic shift, combined with a high prevalence of chronic diseases, is increasing the demand for rehabilitation services. In 2021, around 28% of the elderly population reported a need for long-term care due to chronic conditions and disabilities. By 2039, the number of patients with chronic diseases under the care of the Hospital Authority is expected to reach 3 million annually. (Census and Statistics Department, 2023)
The public healthcare system in Hong Kong, primarily managed by the Hospital Authority and the Department of Health, is known for its efficiency and affordability. However, the rising demand for services has led to excessive waiting times for non-emergency procedures. Rehabilitation services are crucial, as they are often needed after acute hospital care for conditions like strokes and hip fractures. In 2013, 38% of stroke patients and 70% of hip fracture patients were transferred to rehabilitation facilities after acute care. However, inadequate outpatient rehabilitation options and long wait times can disrupt patient flow.
Currently, rehabilitation services focus heavily on inpatient care, with 86% of stroke patients receiving inpatient rehabilitation compared to only 20% in day services. This reliance on hospitals limits the reintegration of patients into the community and prolongs recovery. Effective rehabilitation can improve patient outcomes and reduce overall healthcare costs. 

To address the growing demand for rehabilitation services, Hong Kong's healthcare providers need to incorporate technology and innovation. Home-based telerehabilitation technologies can be a possible way to alleviate inpatient rehabilitation demand if implemented properly.  Recent technological innovations such as telehealth, wearable devices, and mobile health apps can enhance patient engagement and improve access to care.
Despite the potential benefits, there is a lack of structured assessment tools to identify patients' motivation to undergo self-monitored rehabilitation effectively. This gap creates challenges for healthcare providers in delivering tailored care to ensure the quality of care. A study is needed to understand the impact of digital health solutions on patient’s behavior intention and hence its effects on technology user behavior (adoption and adherence), using framework of the Unified Theory of Acceptance and Use of Technology (UTAUT). 
The Unified Theory of Acceptance and Use of Technology (UTAUT), developed by Venkatesh et al. in 2003, explains technology acceptance in organizational settings. It consists of four key constructs: Performance Expectancy, Effort Expectancy, Social Influence, and Facilitating Conditions.   
[image: Fig. 1.]
Unified theory of acceptance and use of technology   (Vanketesh et al. (2003) }
These factors together with moderators like age, gender, and experience affect their behavioral intention and actual use.

Research purpose
The purpose of this research is to understand patient engagement and satisfaction with digital health solutions incorporated in a geriatric day care telerehabilitation model.  By examining factors influencing acceptance and use, the study aims to understand the determining parameters which affect user behavioral intention and user behavior which in return provide insights into improving the effectiveness of telerehabilitation services and overall patient satisfaction within healthcare delivery. Specifically, the objective is to investigate patient engagement and satisfaction with a game-based telerehabilitation program implemented at Pok Oi Hospital in Hong Kong, utilizing the Unified Theory of Acceptance and Use of Technology. This research will assess how this innovative approach impacts patient experiences and outcomes.

Research Plan
Pok Oi Hospital, established in 1919, is a key healthcare institution in Hong Kong, focusing on high-quality medical services, especially for the elderly. The hospital's Geriatric Day Care Service supports elderly patients through tailored rehabilitation programs that integrate medical care, therapy, and social support.

In 2023, Pok Oi Hospital launched a smart geriatric day hospital project, supported by the Hong Kong Jockey Club. This initiative includes a video game-based telerehabilitation program that allows elderly patients to engage in self-directed care at home, promoting independence while reducing hospital visits. The program has increased patient capacity from 520 to 650 annually.

The 12-month study involves semi-structured interviews with 30 patients undergoing an 8-week rehabilitation program, divided into 4 weeks of hospital-based treatment and 4 weeks of home-based telerehabilitation. Participants will be recruited voluntarily and will undergo an assessment of their motor skills by a licensed doctor, physiotherapist, or occupational therapist from the geriatric rehabilitation team. They use a system comprising games, exercises, education, and telecommunication, with therapists delivering the setup at home. Patients receive ongoing support, including weekly video consultations and remote monitoring of their progress through motion sensors.

This combined approach aims to provide continuous care, improve access to rehabilitation services, and facilitate a smooth transition from hospital to home for patients requiring ongoing rehabilitation.

Qualitative research will be conducted by interviewing 30 patients assessed with musculo-skeletal physiotherapy and occupational therapy needs. A qualitative questionnaire will be developed to explore patients’ experiences with telerehabilitation, perceived benefits and challenges, factors influencing adoption decisions, cultural and social influences, and comparisons with traditional one-on-one rehabilitation methods in a hospital setting. on their perception on Performance Expectancy, Effort Expectancy, Social Influence, and Facilitating Conditions, the attributes recognized in UTAUT.  Moderating demographic data such as age, gender, education will be obtained in due course.  

Evaluation and Critique 

Theoretical Framework
The Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003) is a widely recognized framework for understanding user acceptance of technology, particularly in healthcare settings. Below are some strengths and weaknesses of UTAUT when applied in these contexts.

Strengths of UTAUT in Healthcare Settings
Comprehensive Framework: UTAUT integrates multiple theories and constructs, including Performance Expectancy, Effort Expectancy, Social Influence, and Facilitating Conditions. This comprehensive nature allows for a better understanding of the various factors influencing technology adoption in healthcare (Venkatesh et al., 2003). By addressing multiple dimensions, UTAUT provides a holistic view of user acceptance, which is essential in the complex healthcare environment.

Predictive Power: Numerous studies have demonstrated UTAUT's strong predictive power regarding technology acceptance and usage behavior. For instance, a meta-analysis (Khechine, Lakhal and Ndjambou, 2016) found that UTAUT effectively predicts users' intentions to adopt health information technologies. This predictive capability is crucial for healthcare providers aiming to implement new technologies successfully.

Adaptability: UTAUT can be adapted to various healthcare technologies, including telemedicine, electronic health records, and mobile health applications. This adaptability enables researchers and practitioners to apply the model across different contexts and populations, making it a versatile tool for understanding technology acceptance (Ammenwerth Elske, 2019).

Focus on User-Centric Factors: UTAUT emphasizes user perceptions and experiences, which are critical in healthcare. Understanding factors such as perceived usefulness and ease of use helps healthcare organizations tailor their technology implementations to meet user needs, ultimately improving patient care (Zhang et al., 2023)

Weaknesses of UTAUT in Healthcare Settings
Limited Consideration of External Factors: While UTAUT accounts for several internal factors influencing technology acceptance, it may overlook external factors such as organizational culture, regulatory policies, and economic constraints. These external influences can significantly impact technology adoption in healthcare settings (Rogers, 1983). A more integrated approach that considers both internal and external factors could enhance the model's applicability. The impact of moderators like age, gender, and experience can vary across studies, leading to inconsistent results. The extension to UTAUT2 incorporates additional constructs such as hedonic motivation, price value, and habit, making it more suitable for consumer technology adoption studies. 

Static Nature: UTAUT is often criticized for its static nature, as it primarily focuses on the initial adoption of technology rather than the ongoing use and long-term engagement of users. In healthcare, where continuous engagement with technology is essential for effective patient care, this limitation may hinder a comprehensive understanding of user behavior over time (Wu et al., 2022).

Cultural Differences: The applicability of UTAUT may vary across different cultural contexts. Factors influencing technology acceptance can differ significantly based on cultural norms and values, which UTAUT does not fully address. This limitation can affect the generalizability of findings across diverse populations (Huang, Choi and Chengalur-Smith, 2010).

Overemphasis on Individual Factors: UTAUT tends to focus heavily on individual user characteristics, potentially neglecting the role of group dynamics and social networks in technology adoption. In healthcare settings, where team-based care is common, understanding how social networks influence technology acceptance could provide valuable insights (Khechine, Lakhal and Ndjambou, 2016). 

It is observed that UTAUT offers a robust framework for understanding technology acceptance in healthcare settings, with strengths in its comprehensive nature, predictive power, and adaptability. However, its limitations, such as a lack of consideration for external factors, a static perspective, cultural variability, and an overemphasis on individual factors, suggest that it should be used in conjunction with other models and frameworks to gain a more nuanced understanding of technology adoption in healthcare.  UTAUT2 extends the original model by incorporating three additional constructs: hedonic motivation, price value, and habit. This extension is designed to better explain technology adoption in consumer settings, providing a broader framework for understanding user behavior beyond organizational contexts.

On the other hand, there are also other alternative theory frameworks for technology adoption which could be considered. 

Alternative Theoretical Frameworks
1. Technology Acceptance Model (TAM)
Technology Acceptance Model (TAM): The Technology Acceptance Model (TAM), introduced by Davis in 1989, posits that perceived usefulness (PU) and perceived ease of use (PEOU) are the primary determinants influencing users' acceptance and utilization of technology. TAM suggests that if users believe a technology enhances their performance and is easy to use, they are more likely to adopt it. This model has been widely utilized in various domains, including healthcare, to assess how patients and healthcare providers accept and engage with health information technologies (Davis, 1989) (Venkatesh and Bala, 2008).

Comparison of TAM and UTAUT: While TAM emphasizes the roles of PU and PEOU, the Unified Theory of Acceptance and Use of Technology (UTAUT) incorporates additional constructs, including social influence and facilitating conditions, providing a more nuanced understanding of technology adoption. In healthcare settings, UTAUT's broader framework captures the complexity of user behavior and intentions more effectively than TAM, which may oversimplify the factors influencing adoption (Ammenwerth Elske, 2019). Thus, UTAUT is often preferred for its comprehensive approach in addressing diverse influences on technology acceptance in healthcare.

2. Theory of Planned Behavior (TPB)
	Theory of Planned Behavior (TPB): The Theory of Planned Behavior (TPB), developed by Ajzen in 1991, posits that an individual's intention to engage in a behavior is influenced by three key factors: attitude toward the behavior, subjective norms, and perceived behavioral control. TPB suggests that if individuals have a positive attitude toward a behavior, believe that others support it, and feel they have the resources and opportunities to perform it, they are more likely to intend to engage in that behavior. This theory has been applied in various contexts, including healthcare, to understand patient and provider behaviors regarding health interventions  (Ajzen, 1991) (Godin and Kok, 1996)(Armitage and Conner, 2001). 

Comparison of TPB and UTAUT: While TPB focuses on individual attitudes, social norms, and perceived control, the Unified Theory of Acceptance and Use of Technology (UTAUT) incorporates additional constructs such as performance expectancy and effort expectancy. UTAUT provides a broader framework for understanding technology adoption in healthcare, as it considers not only individual beliefs but also contextual factors influencing user behavior. In healthcare settings, UTAUT may offer a more comprehensive view of technology acceptance by integrating social influence and facilitating conditions alongside individual motivations, making it more suitable for capturing the complexities of user intentions. 

3. Innovation Diffusion Theory (IDT)
Innovation Diffusion Theory (IDT): Innovation Diffusion Theory (IDT), developed by Rogers in 1962, explains how, why, and at what rate new ideas and technology spread within a social system. The theory identifies several key factors influencing the adoption of innovations, including relative advantage, compatibility, complexity, trialability, and observability. IDT posits that innovations that are perceived as advantageous, compatible with existing values, easy to use, and visible to others are more likely to be adopted. This theory has been applied in various fields, including healthcare, to understand how new medical technologies and practices are adopted by healthcare professionals and patients.

Comparison of IDT and UTAUT: While IDT focuses on the characteristics of innovations and their influence on adoption, the Unified Theory of Acceptance and Use of Technology (UTAUT) emphasizes user perceptions and social factors. UTAUT includes constructs such as performance expectancy, effort expectancy, social influence, and facilitating conditions, providing a more detailed understanding of user acceptance (Venkatesh et al., 2003). In healthcare settings, UTAUT's focus on user-centric factors allows for a deeper exploration of individual motivations and contextual influences, whereas IDT is more concerned with the innovation's attributes. Consequently, UTAUT may be better suited for assessing technology acceptance in diverse healthcare environments (Chau and Hu, 2001).

4. Social Cognitive Theory (SCT)
Social Cognitive Theory (SCT): Social Cognitive Theory (SCT), developed by Albert Bandura in the 1980s, emphasizes the role of observational learning, imitation, and modeling in behavior change. The theory posits that individuals learn not only through their experiences but also by observing others and the outcomes of their actions. Key constructs of SCT include self-efficacy, outcome expectations, and social influence. SCT has been widely applied in various fields, including healthcare, to understand how social interactions and individual beliefs affect health behaviors and the adoption of health-related technologies  (Bandura, 1986) (Bandura, 2000).

Comparison of SCT and UTAUT: While Social Cognitive Theory focuses on the interplay between personal factors, behavior, and environmental influences, the Unified Theory of Acceptance and Use of Technology (UTAUT) emphasizes constructs such as performance expectancy, effort expectancy, social influence, and facilitating conditions in the context of technology adoption (Venkatesh et al., 2003). SCT’s emphasis on self-efficacy and observational learning complements UTAUT's focus on social influences, making both theories valuable in understanding technology acceptance in healthcare. However, UTAUT provides a more structured framework specifically tailored to technology adoption, while SCT offers broader insights into behavioral change processes (Godin et al., 2008).

5. Hedonic-Motivation System Adoption Model (HMSAM)
Hedonic-Motivation System Adoption Model (HMSAM): The Hedonic-Motivation System Adoption Model (HMSAM), proposed by Brown and Venkatesh in 2005, extends traditional technology acceptance models by incorporating hedonic motivation as a key factor influencing user adoption of technology. HMSAM posits that users are motivated not only by utilitarian factors, such as usefulness and ease of use, but also by hedonic factors that enhance enjoyment and satisfaction. This model is particularly relevant in contexts where user engagement and pleasure play significant roles, such as in gaming and entertainment applications, and has been applied in various domains, including health-related technologies (Brown & Venkatesh, 2005).

Comparison of HMSAM and UTAUT: While the Hedonic-Motivation System Adoption Model emphasizes the role of hedonic motivations alongside utilitarian factors, the Unified Theory of Acceptance and Use of Technology (UTAUT) primarily focuses on performance expectancy, effort expectancy, social influence, and facilitating conditions (Venkatesh et al., 2003). UTAUT provides a broader framework that captures both utilitarian and social factors influencing technology adoption, making it more comprehensive for various contexts, including healthcare. However, HMSAM's focus on hedonic motivations can enrich understanding in healthcare settings where user enjoyment and satisfaction are critical for engagement with technologies, such as fitness apps or telehealth services (Lowry et al., 2012).

These alternative frameworks offer different perspectives on technology adoption, allowing researchers to choose the most appropriate model based on their specific context and research questions.

Research Plan and Methodology
Strengths 
Relevance and Significance:
The research plan is significant as it addresses a pressing need in healthcare: effective rehabilitation services for geriatric populations. Telerehabilitation is a promising tool for home-based care, especially given demographic trends and rising healthcare costs. By focusing on the UTAUT model, your study will provide insights into how geriatric patients perceive and accept telerehabilitation technology, which is vital for improving health outcomes and patient engagement.

Methodology:
The qualitative research approach is good for exploring geriatric patients' perceptions and experiences with telerehabilitation. Thematic analysis based on the UTAUT model provides a deep understanding of factors influencing technology acceptance, including performance expectancy, effort expectancy, social influence, and facilitating conditions. This methodology will help you gather rich, contextual data to inform the design and implementation of telerehabilitation programs in geriatric settings.  The second phase of study could employ quantitative measures to ascertain the extent of the influencing factors. 

Feasibility and Practicality:
It is feasible and practical by conducting the study within a geriatric day care centre in a hospital which provide a controlled environment with access to participants and resources. Second, the qualitative approach allows for flexibility in data collection and analysis, which can accommodate the diverse needs and capabilities of geriatric participants. 

It is hence expected that the research plan is well-positioned to contribute valuable insights into the adoption and effectiveness of telerehabilitation in geriatric care, enhancing both the theoretical understanding of technology acceptance and the practical delivery of healthcare services.

Weaknesses

[bookmark: _Hlk195465025]Technology Evolution and Obsolescence Technology is an area that evolves rapidly, leading to frequent updates and innovations that can render previous tools or methods outdated. This swift pace of change can create challenges in ensuring that healthcare providers are using the most current and effective technologies for patient care (Bates et al., 2018). As new technologies emerge, older systems may lack compatibility or fail to meet the evolving needs of patients, which can hinder the effectiveness of tele-rehabilitation services. This constant evolution necessitates ongoing training and adaptation by healthcare providers to keep pace with technological advancements (Klein et al., 2020).

Digital Divide and Sampling Bias:
The digital divide refers to the gap between individuals who have easy access to digital technology and those who do not, often influenced by socioeconomic status, education, and geographical location (Dijk, 2020). In the context of tele-rehabilitation, a sample group with varying levels of digital literacy and access to technology may introduce sampling bias. This bias can affect the generalizability of findings, as those without adequate access or skills may not fully participate in or benefit from digital health solutions, skewing the results toward those who are more technologically savvy (Mackert et al., 2016). Addressing this divide is crucial for ensuring equitable access to tele-rehabilitation services. The sampling bias due to digital divide could be minimized by the use stratified sampling to ensure representation across various demographics and mixed-methods approaches for deeper insights and conduct pilot testing to identify barriers.

Limitations of Traditional Physiotherapy Procedures:
Since telerehabilitation is still a new field, there is a general lack of standardized protocols incorporating the intervention (Peretti et al., 2017). Certain physical physiotherapy procedures may only be effectively captured and monitored in a traditional one-on-one setting, where therapists can provide real-time feedback and adjust techniques as needed. This limitation poses challenges in accurately assessing the quality-of-care improvements in a tele-rehabilitation context, where the lack of direct supervision may hinder the effectiveness of certain therapeutic interventions in the cases of weaker patients. Without the ability to observe physical movements closely, therapists may miss critical nuances that impact patient outcomes (Stanica et al., 2021).  Patients may also fear the absence of supervision from therapists psychologically.  (Cranen et al., 2012)

Qualitative Method Limitations:
While qualitative methods provide valuable insights into patient satisfaction and engagement, they may only capture a broad understanding of these concepts (Creswell & Poth, 2018). Qualitative research often relies on subjective interpretations and may not adequately quantify the extent of satisfaction or engagement, limiting the ability to draw definitive conclusions.  A triangulation approach could be introduced to further enhance the validity. (Schretzlmaier, Hecker and Ammenwerth, 2022). Furthermore, qualitative findings may be influenced by the researcher's biases or the participants' willingness to share their experiences, which can affect the reliability and validity of the results. To enhance the robustness of findings, it may be beneficial to complement qualitative methods with quantitative approaches that can provide more comprehensive data on patient experiences.

Contribution to Knowledge, Practice and Management

The findings from the research on enhancing the effectiveness of telerehabilitation would contribute to knowledge, practice, and management in the field of healthcare technology, particularly for aging populations. 

Enhancing Knowledge
Understanding User Needs: The research will provide valuable insights into the specific factors that influence elderly users' adoption of telerehabilitation technologies. This knowledge can inform future studies and help other researchers understand the nuances of technology acceptance in healthcare.

Identifying Barriers and Facilitators: By identifying common barriers (e.g., technology anxiety, usability issues) and facilitators (e.g., perceived usefulness, social support) to adoption, the findings can serve as a foundation for further research into overcoming these challenges.

Cultural Contextualization: Understanding how cultural, social, and environmental factors in Hong Kong impact technology adoption can contribute to the global body of knowledge on telerehabilitation and technology use among elderly populations.

Improving Practice
Guiding Product Development: The findings can inform the design and development of telerehabilitation software that is better suited to the needs of elderly users. By focusing on user-centered design principles, practitioners can create more effective and engaging solutions.

Tailored Interventions: Healthcare providers can utilize the research findings to develop targeted interventions that address specific user concerns, thereby improving the overall effectiveness of telerehabilitation programs.

Training and Support Programs: Insights into user intentions can guide the creation of training programs for both patients and healthcare providers, focusing on enhancing digital literacy and reducing technology anxiety.

Enhancing Management Strategies
Informed Decision-Making: The research will provide data-driven insights that can aid healthcare managers and business owners in making informed decisions regarding resource allocation, product features, and marketing strategies.

Policy Development: Findings can inform policymakers about the critical factors affecting technology adoption, enabling them to create supportive policies that promote equitable access to telerehabilitation services for the aging population.

Risk Mitigation Strategies: Understanding potential inhibitors to adoption can help managers develop risk management strategies that proactively address these issues, ultimately leading to more successful implementation of telerehabilitation services.

Fostering Collaboration and Stakeholder Engagement
Building Partnerships: The research findings can foster collaboration between technology providers, healthcare professionals, and community organizations, leading to integrated approaches in delivering telerehabilitation services.

Engaging Stakeholders: By understanding user needs and concerns, stakeholders—including patients, caregivers, and healthcare providers—can be more effectively engaged in the design and implementation of telerehabilitation programs.

Promoting Continuous Improvement
Feedback Mechanisms: The research can establish a framework for ongoing feedback from users, enabling continuous improvement of telerehabilitation services. This iterative process ensures that products remain relevant and effective over time.

Benchmarking Best Practices: Findings can help identify best practices in telerehabilitation that can be shared across organizations and regions, promoting a culture of learning and improvement in the field.

Impacting Health Outcomes
Improving Access and Equity: By promoting a better understanding of technology adoption, the research can lead to interventions that improve access to telerehabilitation services for underserved populations, ultimately enhancing health outcomes for the aging population.

Enhancing Patient Engagement: Improved understanding of user motivations and barriers can lead to strategies that enhance patient engagement in their own rehabilitation, resulting in better adherence to treatment plans and improved health outcomes.

In summary, the findings from your research can significantly enhance knowledge, improve practical applications, and inform management strategies in the field of telerehabilitation. This holistic approach can ultimately lead to better health outcomes for the aging population in Hong Kong and beyond.
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