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Preface 
 
As I embarked on my internship year within the realm of physiotherapy clinics, little did 

I anticipate the profound impact it would have on shaping my academic pursuits. The 

sheer number of individuals seeking care for chronic knee pain captivated my 

attention, triggering an insatiable curiosity to delve deeper into the root causes behind 

this prevalent issue and explore viable avenues to enhance the quality of life for those 

burdened by this condition. 

 

Driven by this newfound interest, I embarked on a research journey aimed at 

uncovering an off-the-shelf solution to alleviate the pain and reduce the burden on 

individuals with chronic knee pain. My focus centred on studying the impact of 

commercial insoles on the load experienced by walking individuals, with the hope of 

discovering a simple yet effective means to aid them in walking with less pain and 

potentially reduce the strain on their affected joint caused by body weight. The results 

of my research yielded promising outcomes, showcasing the efficacy of these insoles 

in minimising joint load, particularly when individuals increased their walking speed. 

This finding opened doors for the integration of these insoles into fast-paced activities 

such as jogging and running, providing individuals with the opportunity to engage in 

these endeavours without compromising their comfort. 

 

As my passion for finding innovative solutions to address chronic knee pain grew, my 

Ph.D. journey expanded its horizons to incorporate the integration of technology. I 

seized the opportunity presented by the ongoing digital transformation in Saudi Arabia, 

spurred by the visionary VISION 2030 initiative launched by the government in 2016. 

With this backdrop, my focus shifted towards the exploration of novel ways to leverage 

technology for the betterment of individuals suffering from chronic knee pain. 

 

At the heart of my Ph.D. endeavour was the aspiration to create a valuable solution 

that empowered individuals with knee pain, enabling them to take charge of managing 

their lifelong condition. By encouraging self-management skills and reducing reliance 

on frequent physiotherapy visits, it was my belief that their presence in clinical settings 

would be diminished, ultimately leading to an improvement in their quality of life. Not 
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only would this approach empower individuals, but it would also have the potential to 

reduce costs and lessen the strain on healthcare resources. 

 

This Ph.D. journey has been an extraordinary opportunity for personal growth, 

enriching my knowledge and skills across various facets of chronic knee pain in the 

Saudi context. Along this path, I have encountered invaluable education, abundant 

opportunities, and numerous challenges that have paved the way for exploring 

unexplored areas. Through this exploration, I have laid a foundation for future work in 

improving the quality of life for individuals with chronic knee pain, a lifelong condition. 

 

With profound gratitude for the experiences gained and the doors opened, I humbly 

present this thesis. It represents countless hours of dedication, perseverance, and an 

unyielding belief in the potential to bring about positive change in the lives of those 

affected by chronic knee pain. It is my fervent hope that this work will serve as a 

catalyst for advancements, illuminating a future where individuals can reclaim their 

freedom from pain, assume control over their well-being, and revel in a life of improved 

quality and vitality. 
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Abstract 

 
Background and study aim: Chronic knee pain is a widespread issue globally, 
affecting individuals of all ages worldwide. This challenge is intensified by an aging 
population, sedentary lifestyles and increasing obesity rates. There is an international 
shift towards promoting active management approaches in line with clinical guidelines, 
including physical activity, dietary changes and the support of self-management. This 
shift has led to an evolution of digital initiatives designed to support people to self-
manage their chronic knee pain. However, despite the high prevalence of chronic knee 
pain in Saudi Arabia, relevant research in the region remains scarce. This study aims 
to explore digital self-management support for knee pain within the current 
physiotherapy practices in Jeddah, a prominent city in Saudi Arabia.   

Methods: This study employed a sequential exploratory mixed-method design. It 
started with qualitative interviews involving 29 participants (15 physiotherapists and 
14 individuals with knee pain), analysed using reflexive thematic analysis (Phase 1). 
The aim was to explore how existing physiotherapy practices for knee conditions align 
with self-management support principles and to explore the perceptions of potential 
users towards digital self-management support initiatives. Part of the findings informed 
the adaptation of the digital intervention "TRAK" into a Saudi-specific platform named 
"TRAK-Saudi". In Phase 2, 12 participants (6 physiotherapists and 6 individuals with 
chronic knee pain) participated in remote usability testing sessions for evaluating the 
usability of TRAK-Saudi. The perceived usability was assessed using the Arabic 
System Usability Scale (A-SUS), with usability issues identified through a concurrent 
think-aloud approach and analysed via quantitative content analysis. Additionally, the 
likelihood of substituting face-to-face sessions was assessed using a 5-point Likert 
scale. Qualitative and quantitative data from both phases were integrated at various 
points to address the study's overarching aim. 

Findings: In Phase 1, the findings highlighted a discrepancy between current 
physiotherapy practices and the foundational principles of self-management support, 
underscoring an essential transition towards patient-centred care. Participants 
generally favoured digital self-management support initiatives, advocating for their role 
as supplementary to in-clinic therapy rather than as replacements. TRAK-Saudi was 
rated highly for usability, with A-SUS scores of 77.5 by individuals with chronic knee 
pain and 83.3 by physiotherapists. During the navigation of TRAK-Saudi, participants 
initiated 53 inquiries, primarily seeking guidance and assurance. Participants also 
expressed strong willingness to substitute in-clinic sessions with TRAK-Saudi, 
reflected in median ratings of 4.5 for individuals with chronic knee pain and 5 for 
physiotherapists, with a mode of 5 for both type of participants. 

Conclusion: Both physiotherapists and individuals with chronic knee pain 
demonstrated competence and openness to digital solutions. While TRAK-Saudi was 
user-friendly for Saudi users, current physiotherapy practices lack the clinical 
foundation to fully embrace digital self-management support initiatives. Significant 
changes in current practices are necessary to promote patient-centred care. At this 
stage, it is advisable for Jeddah’s physiotherapy clinics, if interested, to integrate 
TRAK-Saudi or similar initiatives as supplement to existing practices. This strategy 
aims to elevate the quality of knee care by enriching individuals’ knowledge, 
strengthening patient-provider relationship and improving self-management skills. 
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Chapter One: Introduction 

 

1.1 Introduction to the thesis  

 
The purpose of this research is to explore digital self-management support for knee 

pain within current physiotherapy practices in Jeddah, Saudi Arabia. As evidenced by 

the dearth of published literature, self-management support for musculoskeletal 

conditions, regardless of the delivery method, remains a novel area within the Saudi 

healthcare system (Alasfour and almarwani 2022). In contrast, self-management 

support in digital form that offers individuals with chronic knee pain remote 

comprehensive support has been identified in western literature (Nelligan et al. 2019; 

Mrklas et al. 2020; Goff et al. 2023). Due to the cultural and societal differences 

between western regions and eastern regions, where Saudi Arabia is situated, and 

associated variations in attitudes and preferences, it is not feasible to directly apply 

western initiatives to Saudi individuals. Nevertheless, the insights provided by the 

western literature can serve as a guiding framework for the introduction process in 

Jeddah, Saudi Arabia. 

Given the novelty of self-management support in the Saudi context, this study seeks 

to establish a foundation for future research by thoroughly exploring the knowledge of, 

skills related to and confidence in self-management among key stakeholders, primarily 

physiotherapists and individuals with knee pain. Adopting a pragmatic philosophical 

approach, this research seeks to develop a solid foundation for future investigations 

in this field within Saudi Arabia. By employing both qualitative and quantitative 

methods, various aspects related to users' perspectives on self-management and 

digital integration are explored. 

1.2 Research problem  

 
Statistical studies on the prevalence of chronic knee pain in Saudi Arabia reveal its 

substantial presence across various segments of the population, including many 

professions, for example, schoolteachers, faculty members and dentists, those who 

partake in sports, for example, runners and cyclists, and all age groups, for example, 

adolescents and the elderly (Alsiddiky et al. 2014; Althunyan et al. 2017; Sirajudeen 

et al. 2018; Mahfouz et al. 2019; Aldharman et al. 2022; Alyami et al. 2023). Often, 
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chronic knee pain, the causes of which are diverse, is diagnosed as being related to 

knee osteoarthritis (OA) (Cottrell et al. 2010; Kapural and Deering 2020). Saudi Arabia 

is one of the top three countries in the Middle East and North Africa in terms of 

prevalence of OA cases, with 6,601 cases per 100,000 people (Shamekh et al. 2022). 

Notably, Shamekh et al. (2022) highlight that the knee is the most frequently affected 

joint, accounting for over half of reported cases. Recent Saudi studies reinforce this 

claim, revealing prevalence rates of knee OA ranging from 18.9% to 41.5% within a 

population of 32 million, with increasing frequency among the elderly and those who 

are overweight (AlKuwaity et al. 2018; Thigah and Khan 2020; Shamekh et al. 2022; 

GASTAT 2022). This reported prevalence rate surpasses the global benchmark of 

22.9% for individuals aged 40 and above, as determined by Cui et al. (2020) through 

an extensive analysis of 88 population-based studies involving over 10 million 

subjects.  

 

The reasons for the high prevalence of chronic knee pain in Saudi compared to other 

nations are complicated and related to lifestyle and cultural factors. At the fore is the 

absence of a robust exercise culture within Saudi society, as highlighted by Althomali 

et al. (2023), and a consequential lack of physical activity amongst the Saudi 

population. Data collected from a systematic review of 42 studies conducted by Al-

Hazzaa (2018) emphasised the inactivity among the Saudi population, with many 

failing to achieve the recommended 150 minutes per week of moderate-intensity 

physical activity that is essential for good health (WHO 2010; Lee et al. 2012).  This 

sedentary lifestyle of Saudis is doubtless exacerbated by the extreme weather 

conditions in Saudi Arabia, where temperatures frequently soar to 50 degrees Celsius, 

deterring Saudis from engaging in physical activity. 

 

This approach to exercise first manifests in the Saudi education system. Effective 

physical education programs in schools play a pivotal role in fostering lifelong physical 

activity habits and mitigating sedentary behaviour (Barr-Anderson et al. 2007; 

Mayorga-Vega et al. 2018). However, a study conducted by Alyami et al. (2023) 

revealed that approximately 50% of the 676 Saudi adolescents surveyed lacked 

access to school-based physical education, with only 11% meeting the criteria for 

being physically active. The lack of physical activity amongst the Saudi population has 

undoubtedly played a part in the surge in obesity rates (Althumiri et al. 2021). Notably, 
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there exists a well-established link between a high Body Mass Index and the 

development of chronic knee pain in Saudi individuals (Thigah and Khan 2020). To 

underscore this point, Alsulami et al. (2023) reported that overweight Saudi individuals 

constituted a significant 32% of their sample of 2,115 subjects. Finally, the traditional 

cross-legged sitting position commonly practiced in Saudi Arabia, often involving 

prolonged knee bending, has been linked to the prevalence of knee OA among Saudis 

(Al-Arfaj and Al-Boukai 2002). 

 

With regard to the attitudes of those affected, a study by Aldosari et al. (2022) 

examined the behaviour of 473 knee OA patients in Saudi Arabia. It revealed a 

significant reliance on various medications, with approximately 26% to 48% of the 

participants resorting to these drugs to alleviate their pain. This heavy dependence on 

pharmaceutical interventions for knee pain management places a substantial burden 

on the Saudi healthcare system (Hunter and Bierma-Zeinstra 2019; Abd El-Aziz et al. 

2019). The recent surge in surgical procedures for knee OA has added to this burden. 

There has been a 210% increase in knee replacement surgeries in Saudi over the past 

decade, with projections indicating an alarming 410% rise by 2040 (Sartawi 2020). 

This trend correlates with the increased proportion of elderly people within the 

population since 2014, as recent statistics have illustrated, underscoring the need for 

strategies aimed at reducing healthcare costs (O'Neill 2023). 

In summary, chronic knee pain amongst the population of Saudi Arabia is a complex 

problem shaped by various factors, such as lifestyle choices, sedentary behaviour and 

cultural traditions. To effectively address this challenge, a holistic strategy is essential, 

incorporating increased public awareness regarding physical activity, lifestyle 

adjustments and the promotion of proactive knee pain management approaches, such 

as self-management support programs. 

1.3 Significance of the study  

 
The literature indicates a prevailing reliance among individuals in Saudi Arabia on 

pharmacological and surgical interventions as primary modalities for managing 

chronic knee pain, with relatively limited interest in active approaches such as physical 

activity (Aldosari et al. 2022). This behaviour amongst an expanding population is 

leading to surging demand for healthcare treatment, culminating in increased pressure 
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on the healthcare system, escalating expenditure and overwhelming professional 

workloads (Abd El-Aziz et al. 2019). This phenomenon is not unique to Saudi Arabia, 

as a qualitative study conducted in Australia by Teo et al. (2020) makes clear. It 

highlights a similar inclination among individuals with knee OA to prioritise immediate 

pain relief over active participation, such as engagement in physical exercises. This 

observation reflects the global trend amongst the population towards a dependency 

on healthcare interventions and highlights the necessity for healthcare professionals 

to emphasise the pivotal role of the individual in the management of chronic conditions 

(Holman 2020). 

 

Chronic knee pain, like other chronic conditions, is linked to individual lifestyle choices, 

such as dietary habits and physical activity, as well as mental health (Willett et al. 

2006). Consequently, clinical guidelines have increasingly highlighted the importance 

of integrating self-management support programs into prevailing standards of care of 

chronic knee pain (Kolasinski et al. 2020; Overton et al. 2022). These programs are 

designed to educate individuals with knee pain and equip them with essential skills so 

they can play an active role in controlling their condition, thus reducing their 

overreliance on hospital-based services (Vlaeyen and Morley 2005; Silva 2011).  

 

The management of chronic knee pain largely involves physical exercise, a fact that 

may pose a notable challenge within the Saudi context, considering all the factors 

discussed above. However, recent updates indicate encouraging developments in this 

regard (Arab News 2022). Notably, Saudi Arabia's Vision 2030, a transformative 

national development plan introduced in 2016, prioritises the promotion of physical 

activity, making this a key component of its agenda (Saudi Vision 2030, 2023a). The 

plan sets an ambitious target of achieving a 40% participation rate in physical activities 

by the year of 2030 (USSBC 2020). Published surveys have revealed encouraging 

trends in this regard, with the prevalence of physical activity among adults in all regions 

of the country rising to 29.7% in 2021, representing a notable increase from the 20% 

recorded in 2019 (GASTAT 2022). This focus on enhancing physical activity aligns 

with the broader vision of improving the health and well-being of the Saudi population 

as part of the nation's development strategy. This positive trend aligns with the 

extensive array of fitness-focused facilities, events and initiatives launched to enhance 

the health and well-being of both Saudi nationals and residents (Saudi Sports for All 
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Federation 2023). The government's initiatives are strategically designed to enhance 

public health and well-being, featuring a multifaceted approach that includes 

educational facilities, community clubs, summer camps, physical activity assessments 

and an online teacher toolkit (Arab News 2022). Notably, technology plays a pivotal 

role in these endeavours, involving platforms designed to accommodate individuals of 

diverse fitness levels, fostering engagement in sports activities and enabling users to 

monitor and manage their personal health effectively (Saudi Sports for All Federation 

2021).  

 

The current landscape, marked by an increasing inclination towards physical activity 

in the country that aligns with the objectives of Saudi Vision 2030, suggests the 

appropriateness of incorporating self-management programs for chronic knee pain 

(Saudi Vision 2030, 2023a). It is possible that individuals in Saudi Arabia suffering 

from chronic knee pain may be more receptive to self-management programs than 

they would have been previously. Such programs have the potential to raise 

awareness among these individuals regarding their conditions, empowering them to 

take control of their health and well-being and to seek professional assistance only 

when truly necessary, thereby reducing the likelihood of unnecessary hospital visits 

(Huber et al. 2011; Barker et al. 2018). This approach aligns seamlessly with the 

broader objectives of promoting a healthier and more informed Saudi society as 

envisioned by the government's initiatives. 

 

1.4 Structure of thesis  

 
This Ph.D. thesis unfolds across eight chapters: 

 

Chapter 1 (Current) lays the foundation for this research by elucidating the research 

problem it seeks to address and its broader significance within the target context. It 

sets the scene for the reader for what follows. 

 

Chapter 2 includes a comprehensive literature review that builds a robust knowledge 

base. It reviews and discusses relevant published literature to identify gaps in the 

existing knowledge and pinpoints specific areas of interest for further exploration. 
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Chapter 3 is dedicated to the philosophical underpinnings guiding the research 

methodology. It also provides information on the selected research design and its 

consequential phases. 

 

Chapter 4 provides an in-depth account of Phase 1 of this research (qualitative study). 

It contains information on the methods employed, the findings obtained, an in-depth 

discussion of key findings. It additionally presents clinical implications and study 

limitations and a conclusion for the phase.  

 

Chapter 5 details the adaptation of an existing digital self-management support 

intervention TRAK to be the Saudi specific TRAK-Saudi platform.  

 

Chapter 6 shifts the focus to Phase 2 of this research (quantitative usability study). It 

outlines the methods employed and the results then provides a discussion of the key 

results. It also outlines clinical implications and study limitations and a conclusion for 

the phase.  

 

Chapter 7 discusses findings from the two phases of research, offering insights for 

researchers interested in TRAK-Saudi and similar initiatives for knee pain, and laying 

groundwork for future research recommendations. 

 

Chapter 8, the final chapter, presents the overall conclusions derived from this 

research.  
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Chapter Two: Literature Review 

 

2.1 Introduction to the chapter  

 
This chapter aims to provide a comprehensive review of the existing literature on 

chronic knee pain and self-management support, with a specific focus on the Saudi 

population. Initially, in section 2.2, the search strategy employed in this study to identify 

relevant literature is outlined. Subsequently, in section 2.3, the chapter proceeds to 

provide background information on chronic knee pain, covering its biopsychosocial 

dimensions, epidemiological prevalence and burden while spotlighting strategies 

advocated in clinical guidelines to mitigate its impact. Then, in section 2.4, the 

narrative progresses to explore the literature concerning self-management support. It 

starts by decoding key terms and concepts, reviewing behavioural theories commonly 

underpinning self-management support programs and outlining strategies that 

healthcare providers use in their practice in an attempt to support self-management. 

In section 2.5, the chapter transitions to a critical examination of empirical studies that 

have focused on digital self-management support for chronic knee pain, inspecting 

various dimensions that include key considerations in development processes, user 

engagement and clinical effectiveness. Lastly, in section 2.6, the focus shifts to the 

Saudi literature on self-management support, specifically concerning physiotherapists’ 

perceptions, patient engagement and current technological advancements to support 

self-management.  

 

This thorough literature review seeks to identify gaps in the existing body of research 

that warrant further exploration. The synthesis of the reviewed studies concludes by 

pinpointing a research evidence gap, suggesting the research aim and questions. By 

highlighting the gaps in existing knowledge, the chapter sets the stage for the 

subsequent chapters, which aim to address these gaps and contribute to advancing 

the field of self-management support for chronic knee pain within the Saudi context. 

 

2.2 Literature search strategy 

 
While a scoping review can effectively map existing literature, the multifaceted nature 

of the research topic necessitated a more flexible and interpretive approach, leading 

to the choice of a narrative review methodology (Collins and Fauser 2005; Ferrari 
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2015; Greenhalgh et al. 2018). The explorative study required not only the 

identification of existing self-management support interventions but also a critical 

analysis of their effectiveness, exploration of theoretical underpinnings, and 

consideration of cultural and contextual factors. The narrative review format allowed 

for the synthesis of diverse sources, including emerging technologies and concepts in 

the rapidly evolving field of digital health, and facilitated the drawing of conclusions 

that go beyond simply cataloguing existing research (Ferrari 2015). This approach was 

crucial for addressing the specific research questions and informing the subsequent 

phases of the study. The flexibility of a narrative review enabled the presentation of a 

more holistic understanding of the field, incorporating insights from related areas 

where direct evidence in this specific context might be limited, thus providing a robust 

foundation for innovative research in the Saudi Arabian healthcare context. 

 

In this narrative review, relevant studies were found by searching for specific keywords 

that reflect the project's goal. The key words selected for this purpose relate to digital 

interventions and/or toolkits that support self-management in individuals with chronic 

knee pain. Cardiff University’s Libraries, CINAHL, MEDLINE via Ovid, EBSCOhost, 

PubMed and Scopus were among the databases searched. In addition to these 

databases, the reference list of all the examined publications and systematic reviews 

were searched for further relevant material. Additionally, grey literature, including 

theses, blogs, online newspapers and governmental reports were searched for 

relevant unpublished data in major databases to validate claims made in this project 

when needed. 

 

The literature search utilised four key concepts: "context", "type of care", "mode of 

delivery" and "condition". In the first concept, "context", the keywords employed were 

"Saudi*", "Saudi Arabia", "physio*" and "physical therapy". The second concept, "type 

of care", encompassed terms like "self-management", "self-care", "self*", "exercis*" 

and "behavi*". Concept three, which focused on the “mode of delivery” for self-

management programs, utilised keywords such as "digital", "online", "on-line", "web*", 

"web-based", "Internet", "Internet-based", "computer*", "ehealth", "e-health", 

"mhealth", "m-health", "mobile health", "application*" and "telehealth". The fourth 

concept, "condition", included terms like "chronic knee*", "knee pain", "knee 
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condition*", "knee osteoarthritis", "osteoarthritis", "OA", "arthritis", "chronic pain", 

"musculoskeletal pain", "musculoskeletal condition*" and "joint pain". To refine the 

search results and pinpoint more relevant research, these keywords were used 

individually or combined with Boolean operators (AND, OR, NOT) using the advanced 

search feature on the chosen databases (Aromataris and Riitano 2014). 

 

To ensure that articles were relevant to the scope of this project, specific inclusion and 

exclusion criteria were applied, with a focus on self-management support digital health 

interventions (DHIs) for chronic knee pain management. Articles containing protocols 

were excluded, but all other study designs were considered, encompassing aspects 

such as user feedback, initial development, usability testing and effectiveness in 

alleviating pain and symptoms. The selected population for these studies consisted of 

individuals aged 18 and above experiencing chronic knee pain. Interventions that were 

designed to address body joints other than the knee were excluded as they might not 

adequately illustrate the needs and satisfaction of participants experiencing knee pain 

specifically. Given the project's emphasis on digital self-management support, the 

search was refined to include only web-based platforms, websites and applications 

that prominently featured education and exercise components. This approach aligns 

with international guidelines from authoritative sources such as the National Institute 

for Health and Care Excellence (NICE), the American College of 

Rheumatology/Arthritis Foundation in 2019 and the Osteoarthritis Research Society 

International, all of which recommend education and exercise as fundamental 

elements of self-management support programs for chronic knee pain (Bannuru et al. 

2019; Kolasinski et al. 2020; NICE 2022). No specific restrictions were placed on 

geographical region or time range, allowing the identification of best practice and 

innovative approaches that have emerged in various regions and at different time 

periods. However, it was decided to only include studies that were written in the 

English language. This decision was reasonable given the common practice of 

publishing Saudi literature in English, thus adhering to global publishing standards and 

promoting broader dissemination of research findings (Aloudah 2022). 

 

Following an initial selection, the titles and abstracts of these publications were 

examined for final eligibility. A total of 24 studies were included as they best describe 

the areas of interest in this project. The included studies were evaluated critically using 
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the Critical Appraisal Skills Programme checklist (2018) for Randomised Controlled 

Trial (RCT) and qualitative studies to establish relevance, significance and limitations 

(Appendix A). 

 

2.3 Chronic knee pain 

 

2.3.1 Setting the scene for the section 

 

Chronic knee pain, characterised as pain persisting for more than three months, is a 

prevalent health issue with various underlying causes (Nicholas et al. 2019; Hunter et 

al. 2022). Among these causes, OA is the most common, particularly amongst older 

adults (Murphy et al. 2016; Cisternas et al. 2020). However, it is important to recognise 

that the cause of chronic knee pain is not limited to OA and that it can be the result of 

patellofemoral pain syndrome, iliotibial band syndrome, tendinopathy, structural 

deformities and complications following knee surgery (Schwartz et al. 2015; Crossley 

et al. 2016; Fox et al. 2018). However, most of the literature discussed in this literature 

review pertains to knee OA as it is the most common cause of chronic knee pain.  

 

2.3.2 The biopsychosocial dimensions of chronic knee pain 

 
The concept of chronic pain has developed over the years, moving beyond the 

biomedical model, which focuses solely on pathological causes and a patient-reported 

symptom (Meints and Edwards 2018). It now embraces a biopsychosocial model that 

considers not only pathological factors but also biological, psychological, social and 

behavioural aspects that can trigger and influence a patient's experience of pain 

(Loeser and Black 1975; Fordyce 1976; Engel 1977; Loeser 1997; Loeser 2000). Pain 

is usually initiated by pathological stimuli, such as an increased inflammatory state 

and tissue damage (Cohen et al. 2021; Bonanni et al. 2022). However, diverse 

biopsychosocial factors unique to each individual primarily influence the variability in 

outcome and the transition from acute to chronic pain (Pincus et al. 2008; Nicholas et 

al. 2011; Bergbom et al. 2012; Noyman-Veksler et al. 2017). 

 

In the knee joint, pain is commonly a response to pathological stimuli, such as 

degeneration, injury, infection or inflammation (Treede et al. 2019). Bonanni et al. 

(2022) elaborate on this in their discussion of the musculoskeletal pain cycle, noting 
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that these stimuli lead to the release of chemical mediators that are responsible for 

pain perception. Following this, neuropeptides, such as Calcitonin Gene-Related 

Peptide, Substance and Vasoactive Intestinal Peptide, are released. These 

neuropeptides have strong vasodilatory effects, facilitating the immigration of immune 

cells to the affected area. In pathological situations, this chain of events tends to 

perpetuate itself, forming a self-sustaining cycle that continuously provokes prolonged 

nociceptive stimulation, a process depicted in Figure 1. The presence of triggering 

factors significantly intensifies this continuous stimulation, a point underscored by 

researchers such as Tick (2015), Edwards et al. (2016), Meints and Edwards (2018) 

and Samoborec et al. (2018). These triggers include biological elements such as 

genetics, age, sex, sleep patterns and hormonal imbalances; psychological 

conditions, including depression, anxiety, post-traumatic stress and poor coping 

mechanisms; sociocultural influences, such as low education, cultural norms and 

inadequate social support; along with behavioural aspects, notably unhealthy dietary 

habits, smoking and a sedentary lifestyle (Tick 2015; Edwards et al. 2017; Meints and 

Edwards 2018; Samoborec et al. 2018). 

 

 
 

 

Figure 1: Musculoskeletal pain cycle.  
Source: Bonanni et al. (2022) 

 
In knee pain, the above-mentioned triggers have been found to increase the likelihood 

of chronicity (Dissing et al. 2017; Holden et al. 2021). In their prospective study of 504 

Danish adolescents over a five-year period, Rathleff et al. (2019) found that one in 

every two adolescents who initially experienced knee pain continued to suffer from 
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persistent and severe knee pain into adulthood. The severity of this pain was not 

merely symptomatic but affected overall health, dictated health-related behaviours and 

even influenced career choices (Rathleff et al. 2019). The elevated risk of chronicity in 

knee pain is undoubtedly due to a complex interplay of factors, including genetic 

predispositions, environmental influences and occupational risks (Mills et al. 2019). 

However, it can also be partially attributed to the psychological and behavioural 

responses it provokes. These responses potentially include episodes of anxiety and 

depression, contributing to a more sedentary lifestyle, as highlighted by Bonanni et al. 

(2022), a reduction in physical activity, as seen in Rathleff et al.’s (2018) study and/or 

the development of kinesiophobia, which is a heightened fear of movement and 

potential falls, commonly observed in individuals with musculoskeletal pain, as 

described by Stubbs et al. (2014). Crucially, this reduction in physical activity, while 

initially a protective response, can result in an unfavourable cycle of decreased muscle 

strength and conditioning, potentially leading to an increased body mass index. From 

a biomechanical point, muscle weakness negatively impacts joint stability, reducing 

shock absorption and efficient joint load distribution, which in turn increases stress on 

the joint surfaces, accelerating joint degeneration (Segal and Glass 2011). 

Physiologically, research has also found that body fat releases inflammatory mediators 

like cytokines and adipokines that further contribute to joint damage, accelerating 

onset of knee OA early in life (Berenbaum 2012; Cicuttini and Wluka 2016; Ackerman 

et al. 2017).  

 

2.3.3 Epidemiological insights into chronic knee pain prevalence 

 
Chronic knee pain and/or knee OA is a global issue with varying distribution across 

continents, as highlighted by Cui et al. (2020) (refer to Figure 2). Knee OA is estimated 

to affect 16% of individuals aged 15 and above globally, with an incidence rate of 203 

cases per 10,000 persons in those aged 20 and above (Cui et al. 2020). The past two 

decades have seen a significant increase in knee OA cases, totalling 365 million 

worldwide, attributed to factors such as population growth, an aging demographic and 

an obesity epidemic (Cross et al. 2014; O’Neill et al. 2018; Cieza et al. 2020; Long et 

al. 2022; Hunter et al. 2022; Yang et al. 2023). Cui et al. (2020) found a moderate 

occurrence of knee OA in developed regions like Europe and North America, with 
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prevalence rates ranging from 10% to 19%, and a higher presence among populations 

in Asia and Africa, with prevalence rates ranging from 20% to 24% (Cui et al. 2020).  

 

 

 

Figure 2: Global distribution of the prevalence of knee OA.  
Source: Cui et al. (2020) 

 

It is noteworthy that most of the data in the existing literature emanates from research 

conducted in the Americas, Europe and East Asia, as depicted in Figure 2 above 

(Cross et al. 2014; Chia et al. 2016; Cui et al. 2020; Ginnerup-Nielsen et al. 2021). 

This concentration underscores the extensive research investment in these regions, 

as emphasised by Fontelo and Liu (2018). However, a different scenario emerges in 

Africa and West Asia, where national data on chronic knee pain prevalence is notably 

limited (Chia et al. 2016; Cui et al. 2020; Alenazi et al. 2021). Alenazi et al. (2021) 

recently attempted to bridge this gap by generating evidence on knee OA prevalence 

in the Gulf Cooperation Council countries of West Asia, of which Saudi Arabia is a 

member. While their data made a valuable addition to the data available in the 

literature, the authors pointed out some limitations in the analysed papers, including 

outdated information, which may restrict the generalisability of the results to the region 

and the present time (Alenazi et al. 2021). 

 

Published data marked disparities in chronic knee pain prevalence across continents, 

as elucidated by Cui et al. (2020). This underscores the intricate interplay between 

ethnicity, access to healthcare services, occupational influences and cultural practices 
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concerning knee pain development and its potential progression towards chronicity 

(Zhang and Jordan 2010). Ethnicity/race has garnered considerable attention in the 

academic discourse, with numerous research studies investigating the prevalence 

rates of knee OA among diverse ethnic groups (Jordan et al. 2009; Deshpande et al. 

2016; Mat et al. 2019). For example, Callahan et al. (2021) conducted a 

comprehensive review of knee OA epidemiology among Americans from different 

ethnic backgrounds. Their work highlights the impact of interethnic variations in body 

structure and alignment on knee OA development, pain intensity and functional 

performance. Notably, Chang et al. (2010) revealed that African Americans are more 

prone to presenting with valgus thrust during walking when compared to their white 

American counterparts, thereby increasing their susceptibility to lateral knee OA. 

Furthermore, investigations into young immigrants from the Middle East and Africa 

have unveiled a notable prevalence of vitamin D deficiency within these ethnic groups. 

This deficiency has been linked to muscle weakness in the lower extremities, a factor 

that may explain the early onset of radiographic knee OA within these populations 

(Aucoin et al. 2013; Ramnemark et al. 2015; Granlund et al. 2016; Granlund et al. 

2018). 

 

The findings presented by Cui et al. (2020) raise questions regarding variations in the 

quality of healthcare systems across continents and their innovative approaches to 

managing knee pain, which may contribute to differences in chronicity rates. Lying at 

the top of the World Index of Healthcare Innovation, countries like the United States, 

Switzerland, Netherlands and Germany have established themselves as leaders in 

advanced healthcare systems (Girvan and Roy 2020). These nations have 

distinguished themselves by their unwavering commitment to sustainable cost 

structures, the utilisation of cutting-edge therapies, the provision of personalised care 

through innovative cures and vaccine development (Girvan and Roy 2020). These 

efforts extend beyond the realm of public health and act as catalysts for economic 

growth, facilitating the allocation of resources for healthcare expenditures (Girvan and 

Roy 2020). However, the situation is vastly different in low-income countries, 

predominantly located in Asia and Africa, where substantial population growth rates 

and high poverty levels are prevalent (United Nations 2022; World Bank 2023). In 

these nations, healthcare systems face immense pressure to provide essential 

healthcare services to their populations, often under resource constraints (WHO 
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2017). This environment increases the likelihood of inaccurate diagnoses and a 

deviation from clinical guidelines, which are predominantly established by leading 

countries worldwide (WHO 2018). 

 

Whilst the quality of healthcare systems may have an impact on rates of chronic knee 

pain, it can be further assumed that Asia's elevated rates of knee OA may be caused 

by the prevalence of physically demanding occupations. This notably include 

agriculture and construction, which may entail heavy lifting and repetitive stress on the 

knee joint. The recent blog by Ryu (2023) highlights that Asia has one of the highest 

concentrations of agricultural workers globally. China and India, in particular, stand out 

with roughly 200 million agricultural labourers each, and these workers constitute a 

significant portion of their total workforce, ranging from 25% to 43% (Ryu 2023). Wang 

and colleagues’ (2020) study confirms this claim. Their analysis, which involves 71 

studies, provides robust evidence that occupations like agriculture substantially 

elevate the risk of developing chronic knee pain by as much as 52% (Wang et al. 

2020). This underscores the substantial burden chronic knee pain places on 

economies, healthcare systems and individuals in developing countries, as indicated 

by Yang et al. (2023). 

 

Lastly, cultural and religious practices in Asia that require prolonged knee bending or 

squatting positions have been cited as contributing factors to elevated rates of chronic 

knee pain (Cui et al. 2020). These postures are not only deeply embedded in daily 

cultural routines but are also integral to religious observances, where positions of 

prostration and kneeling during prayers demand extended knee flexion (Pattayakorn 

et al. 2010; Danes-Daetz et al. 2024). This increases the likelihood of individuals 

developing chronic knee pain, a phenomenon observed in Saudi populations with the 

tradition of sitting cross-legged, as previously highlighted in Chapter 1 (Al-Arfaj and Al-

Boukai 2002; Palmer 2012). However, recent evidence suggests a more balanced 

perspective is needed. While prolonged kneeling and similar activities can contribute 

to knee pain under certain conditions, they also have the potential to improve joint 

health by increasing range of motion and preserving articular surfaces (Chamsi-Pasha 

and Chamsi-Pasha 2021). This approach shifts the focus from seeing these practices 

solely as contributors to chronic knee pain to understanding them as integral aspects 

of daily life that might offer protective benefits when done in moderation and with 
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proper technique (Dahaghin et al. 2009). By adopting this view, developers can better 

appreciate these activities’ role within the cultural context and develop more culturally 

sensitive interventions that respect these traditions while addressing the population’s 

health needs. 

 

2.3.4 Burden of chronic knee pain 

 
Knee OA, a common cause of chronic knee pain, has become the 10th most significant 

contributor to the number of years people live with disabilities worldwide, leading to 

significant personal, societal and economic burden (Palazzo et al. 2016; Kyu et al. 

2018; WHO 2023). Musculoskeletal conditions, including knee-related ones, directly 

impact the subject’s ability to physically function without pain and limit joint movement, 

affecting daily life activities and job-related tasks (Nakamura et al. 2011; Woolf et al. 

2012; Harden et al. 2013). As the population ages and lifestyles become more 

sedentary, factors closely associated with the risk of knee OA, the world could be on 

a trajectory toward a potentially alarming surge in chronic knee pain cases (Ginnerup-

Nielsen et al. 2021). 

 

In terms of the societal and personal impact of chronic knee pain, it is a formidable 

contributor to absenteeism, with individuals being compelled to miss workdays due to 

unbearable pain, a phenomenon extensively documented in the literature (Agaliotis et 

al. 2014; Fransen et al. 2015; El-Tallawy et al. 2021). In more severe instances, this 

unbearable pain may lead to job loss as individuals find themselves unable to meet 

the demands and requirements of their jobs’ leading to diminished productivity (Laires 

et al. 2018). The gravity of this issue is highlighted by the longitudinal study carried out 

by Agaliotis et al. (2013), which involved a cohort of 360 Australians with chronic knee 

pain. Their findings indicate that 79% of these individuals, equivalent to 283 subjects, 

reported a significant reduction in productivity while at work, highlighting the profound 

societal impact of this condition (Agaliotis et al. 2013). The situation in developing 

countries, where a substantial portion of the labour force is engaged in physically 

demanding occupations, is worse and has been linked with shortened working lives 

(Litchfield et al. 2016; Pedersen et al. 2020). The consequences of job loss can be 

dire for populations already burdened with high poverty rates (World Bank 2023). 

Financial problems stemming from unemployment can have a cascading effect, 
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leading to reduced access to essential treatments, altering living conditions and 

negatively affecting mental well-being (Modrek et al. 2013; Frasquilho et al. 2015; 

Margerison-Zilko et al. 2016). The additional financial burden of treatment costs and 

job loss only serves to worsen an already distressing scenario, and depression, a well-

documented consequence of chronic knee pain, may set in (Tsuji et al. 2019).  

 

Additionally, when examining chronic knee pain from an economic perspective, a 

complex network of financial consequences becomes apparent, affecting individuals, 

healthcare insurers and entire countries (Gupta et al. 2005; Xie et al. 2008; Salaru et 

al. 2014; Hunter et al. 2014; Leifer et al. 2022). In countries where healthcare services 

are funded through taxation, like the United Kingdom, or predominantly rely on private 

systems, as seen in the United States, the financial burden falls squarely on individuals 

or health insurers (Sussex et al. 2019; Tikkanen and Abrams 2020). This financial 

strain only amplifies as the severity of knee pain intensifies, leading to an increased 

demand for treatments, as clarified by Jackson et al. (2020). For those with chronic 

knee pain, the quest for relief encompasses a spectrum of treatment modalities, 

ultimately culminating in knee arthroplasty, an expensive facet of knee OA 

management (Bozic et al. 2012; Cohen et al. 2016). In the United States, for instance, 

the lifelong expenditure on nonoperative treatments has been estimated to be between 

$12,400 to $16,000 per individual, consuming approximately 53.37% of the annual 

income of low-income Americans (Losina et al. 2015; Kochhar and Sechopoulos 

2022). Conversely, in countries where public healthcare services are universally 

available, like Saudi Arabia, there is a tendency to overuse the healthcare available.  

This excessive utilisation of medical services, apparent within the domain of 

musculoskeletal healthcare, may provide no obvious benefits and, on occasion, may 

even cause harm (Elshaug et al. 2017; Traeger et al. 2017). Zadro et al. (2020) explore 

the main factors driving healthcare overuse, shedding light on the direct influence of 

payment models on this issue. The accessibility of cost-free healthcare services can 

unintentionally lead to a scenario wherein individuals consult numerous physicians 

and seek duplicative or unnecessary treatments and medications (Zieff et al. 2020).  

 

The global burden of chronic knee pain has received increasing attention from 

healthcare researchers who are actively looking for ways to alleviate the strain on 

healthcare systems and the individuals affected. One noteworthy development in this 
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regard is the treatment strategies recommended by practical clinical guidelines 

(Bruyère et al. 2019; Bannuru et al. 2019). These guidelines emphasise the 

importance of multimodal interventions for managing chronic knee pain, with 

recommendations for conservative treatments outnumbering pharmacological options 

(Bruyère et al. 2019; Bannuru et al. 2019; Kolasinski et al. 2020; Overton et al. 2022). 

Conservative treatments, which include exercise, patient education, self-management 

and weight management, play a central role in modifying lifestyles to enhance quality 

of life while minimising medication use (Kloppenburg and Berenbaum 2020). They also 

aim to slow down the progression to joint replacement surgery, which does not always 

guarantee improvement (Waimann et al. 2014; Wylde et al. 2018; Kolasinski et al. 

2020; Arden et al. 2020). In a report published by the National Institute for Health and 

Care Research, drawn from a comprehensive analysis of over 30 physiotherapy-

related research studies, there is a strong endorsement of high-quality, personalised 

physiotherapy-led rehabilitation (NIHR 2018). This approach has the potential to 

reduce the need for additional medical investigations, resulting in cost savings and 

improved outcomes in terms of symptom management and work productivity for 

individuals with chronic knee pain (NIHR 2018).  

 

Exercise has emerged as a cornerstone in the conservative management of chronic 

knee pain, with a wealth of evidence underscoring its effectiveness (Bruyère et al. 

2019; Bannuru et al. 2019). Beyond its standalone benefits, incorporating exercise into 

comprehensive self-management programs has shown even greater promise 

(Kolasinski et al. 2020). These holistic programs, which blend patient education, 

targeted exercise regimens and lifestyle adjustments, have demonstrated notable 

improvements in symptom relief, enhanced physical function, reduced dependency on 

medications and decreased absenteeism due to illness, all while maintaining a low risk 

profile (Skou and Roos 2017; Kolasinski et al. 2020). The strategic integration of self-

management support into healthcare delivery not only empowers individuals to take 

control of their condition but also signifies a pivotal shift towards sustainable 

healthcare practices, easing the current burdensome reliance on medical interventions 

(Dineen-Griffin et al. 2019). 

 

2.3.5 Lessons learned from the reviewed literature in this section 
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It can be inferred from the literature above that chronic knee pain is a dynamic 

condition resulting from a complex interplay of biopsychosocial factors. This realisation 

necessitates a paradigm shift towards interdisciplinary treatment strategies that 

embrace personalised care and promote the sharing of decision-making between 

affected individuals and healthcare providers. Such strategies, as highlighted by 

researchers like Gatchel et al. (2014) and Cohen et al. (2021), are critical for 

addressing the unique manifestations of knee pain in each individual, particularly given 

the condition's tendency towards chronicity. The early identification of individuals at 

high risk, as advocated by Holden et al. (2021), is critical in order to apply timely, 

multimodal treatment plans. 

 

Furthermore, the literature reveals that chronic knee pain is globally prevalent, with 

significant regional variations, and can be attributed to factors such as ethnicity, 

healthcare access, occupational habits and cultural and religious practices. This 

variation is underscored by the research findings of Cui et al. (2020), which point to 

extensive studies in the Americas, Europe, and East Asia but a notable scarcity of 

data from Africa and West Asia, indicating a critical gap in understanding chronic knee 

pain on a global scale. The contrast between advanced healthcare systems in some 

regions and resource-limited settings in others further complicates the management 

and burden of the condition worldwide, calling for the development of management 

approaches that are not only culturally sensitive but also tailored to the specific needs 

and resources of different regions. 

 

Finally, the issue of chronic knee pain, especially resulting from OA, is identified as a 

significant contributor to disability that impacts personal well-being and economic 

stability (Palazzo et al. 2016; Kyu et al. 2018; WHO 2023). The expected increase in 

the incidence of chronic knee pain, driven by sedentary lifestyles and an aging 

population, is likely to place additional strain on healthcare systems globally 

(Ginnerup-Nielsen et al. 2021). Addressing this challenge effectively demands a 

comprehensive strategy that prioritises conservative management techniques, such 

as exercise and patient education, over reliance on pharmacological interventions or 

surgical procedures. Such an approach aims to improve symptom control, enhance 

work productivity and elevate overall quality of life, thereby addressing the personal 

and societal challenges posed by the condition (Dineen-Griffin et al. 2019). 
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2.4 Self-management support 

 
2.4.1 Setting the scene for the section 

 
Health, as first defined by the World Health Organisation (WHO), signifies a condition 

of complete physical, mental and social well-being, extending beyond the mere 

absence of disease or infirmity (WHO 1984). Changes have been made to the earlier 

definition to make it more dynamic by defining health as “the ability to adapt to one's 

environment” (Koplan et al. 2009). However, as per this modified definition, individuals 

with chronic conditions are seen as definitively ill, which has been viewed as a 

counterproductive. Huber et al. (2011) argue that WHO’s definition ignores the human 

ability to overcome life's physical, mental and social challenges and live a life of 

fulfilment and well-being despite a chronic disease or disability. For this reason, the 

concept of health has been expanded to include self-management, proposing that 

health is "the ability to adapt and self-manage in the face of social, physical, and 

emotional challenges" (Huber et al. 2011). This shift reflects changing demographic 

and epidemiological trends, particularly the rise in chronic diseases and multimorbidity 

(Fortin et al. 2010; Van de Velde et al. 2019; Chowdhury et al. 2023). Consequently, 

the management of chronic illness is moving away from the traditional biomedical 

model, in which the patient is a passive receiver of care, towards a model that centres 

on self-management support, with individuals actively participating in their care 

alongside healthcare providers (Holman and Lorig 2000; Bodenheimer et al. 2002; 

Grady and Gough 2014). 

 

2.4.2 Decoding healthcare self-management: key terms and concepts 

 
A concept is a word or phrase that represents an idea or phenomenon in an abstract 

manner, giving it a distinct identity or significance (Burns and Grove 2009). In the 

context of self-management programs, the focal motivational construct is the 

individual, referred to as the "self" (Omisakin and Ncama 2011). Rogers (1959) defines 

the self as “the organised, consistent, conceptual entity composed of perceptions of 

the characteristics of “I” or “me” and the perception of the relationships of the “I” or 

“me” to others and to various aspects of life, together with the value attached to these 

perceptions”.  The self is shaped through interactions with others and involves 
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awareness of being and functioning (Omisakin and Ncama 2011). Since the early 

1990s, many terms have been used interchangeably in the literature to refer to self-

management practices (Bentzen et al. 1989; Dean 1989; Jones et al. 2011). These 

include self-care, self-management and self-management support. Each term will be 

detailed consecutively to highlight their differences and specify which concepts are 

being adopted in this research. 

 

Self-care, as defined by the Self Care Forum (2020) is “the actions that individuals 

take for themselves, on behalf of and with others in order to develop, protect, maintain 

and improve their health, wellbeing or wellness”. Healthy individuals actively engage 

in different self-care behaviours, spanning from physical exercise to psychological 

therapy, to improve their physical and mental health and reduce the risk of illness 

(Richard and Shea 2011; Matarese et al. 2018; Martínez et al. 2021). Researchers 

who have explored the concept of self-care in their studies have concurred that self-

care is an old practice that is deeply ingrained in human behaviour and precedes the 

founding of formal healthcare systems, the aim of which is to maintain well-being and 

manage acute conditions (McCormack 2003; Martínez et al. 2021). It is a practice that 

is built upon the knowledge individuals acquire from different sources available to them 

that enables them to gain the skills to effectively maintain their personal wellbeing 

(Narasimhan et al. 2019). Interestingly, the prominence of self-care practices has 

fluctuated over time. At points in history, self-care took a back seat as advanced 

healthcare practices and technology seemed to offer comprehensive solutions, 

particularly for acute conditions (Saunders 1994). However, in the latter part of the 

20th century, a shift occurred in disease patterns from acute to chronic and prompted 

a renewed emphasis on self-care behaviour, with individuals being encouraged to 

behave in a way that helped them to remain healthy (Romeder 1999; McCormack 

2003; Wilkinson and Whitehead 2008; Richard and Shea 2011; Banerjee et al. 2020).  

 

Self-care and self-management, although sometimes used interchangeably, are 

interconnected yet distinct (Grady and Gough 2014). Both pertain to the key role 

individuals play in actively enhancing and/or restoring their health through adopting 

helpful behaviours. However, self-management, in particular, is a more specialised 

term, primarily addressing the complex domain of chronic disease management (Lorig 

and Holman 2003; Van de Velde et al. 2019). As defined by Van de Velde et al. (2019, 
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p. 10), “Self-management is the intrinsically controlled ability of an active, responsible, 

informed and autonomous individual to live with the medical, role and emotional 

consequences of their chronic condition(s) in partnership with their social network and 

the healthcare provider(s)”. As per the definition of Van de Velde et al. (2019), 

individuals living with chronic conditions need to be self-efficacious to make daily 

choices regarding the management of their long-term condition. This primarily involves 

changing unhealthy behaviours that affect their quality of life into healthier ones. (Zhao 

et al. 2019). The self-efficacy (confidence) to make such changes can be gained 

through continuous condition-specific education, knowledge of oneself (referred to as 

self-awareness), partnership with healthcare professionals and the support of social 

networks.  

 

For individuals with chronic conditions to effectively self-manage for a lifetime, varying 

levels of support, whether from healthcare professionals, family and/or peers, may be 

needed at different points in time (Wilkinson and Whitehead 2009; Silva 2011; Boger 

et al. 2015). Self-management support is a popular healthcare practice nowadays 

which has been defined by the Institute of Medicine (2003, p. 57), as “the systematic 

provision of education and supportive interventions by healthcare staff to increase 

patients' skills and confidence in managing their health problems, including regular 

assessment of progress and problems, goal setting, and problem-solving support”. In 

this process, healthcare professionals collaborate with patients to communicate 

knowledge and clinical experiences, identify personal struggles, find suitable 

solutions, recommend effective managing behaviours and set short and long-term 

goals to effectively manage the condition (Silva 2011). Self-management support 

extends beyond healthcare professionals to include family/friends living close to the 

individual and peers who have the same condition (Grady and Gough 2014). Family 

and close friends can form an emotional support system and help with tasks like 

medication management. Peer support extends beyond clinical treatment and into 

daily life, offering non-clinical, lived experience-based strategies, which could also be 

tailored to the unique cultural context of the group (NHS 2023).  

 

In this thesis, the focus will primarily be on the term "self-management support" to 

describe the role of healthcare providers in this supportive journey. The term "self-

management" will also be used, albeit to a lesser degree, when exploring strategies 
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that individuals with knee pain adopt for their own care. Table 1 summarises the three 

terms. 
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Table 1: Self-care, self-management and self-management support.

Term Definition Who it applies to Purpose When to apply External support 

Self-care The actions that individuals 
take for themselves, on 
behalf of and with others in 
order to develop, protect, 
maintain and improve their 
health, wellbeing or 
wellness. 

Individuals, 
families and 
communities.  
 

To maintain 
physical, mental, 
and emotional 
health, prevent 
illness or manage 
an acute illness. 
 

Anytime/when 
having an acute 
injury and/or 
illness. 

May or may not be 
needed. 

Self-
management 

The intrinsically controlled 
ability of an active, 
responsible, informed and 
autonomous individual to 
live with the medical and 
emotional consequences of 
his/her chronic condition(s) 
in partnership with his/her 
social network and the 
healthcare provider(s). 

Individuals with a 
chronic health 
condition. 

To reduce the 
burden of chronic 
illnesses. 
 
To cope with the 
physical, social 
and mental 
consequences of 
chronic illnesses. 

Long-term, chronic 
health conditions. 

May or may not be 
needed. 

Self-
management 

Support 

The systematic provision of 
education and supportive 
interventions by healthcare 
staff to increase patients' 
skills and confidence in 
managing their health 
problems, including regular 
assessment of progress 
and problems, goal setting 
and problem-solving 
support. 

Healthcare 
professionals, 
community health 
workers, peers, 
family and 
caregivers. 

To provide people 
with the 
information and 
skills that enhance 
their ability to 
manage their 
chronic health 
condition. 

Long-term, chronic 
health conditions. 

May be needed to 
develop skills and 
knowledge of 
support strategies. 
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2.4.3 Behavioural theories underpinning healthcare self-management support 

 
According to Davis et al. (2015), a theory is a collection of concepts or principles 

designed to explain or predict a specific phenomenon or behaviour. Consequently, the 

integration of theories on behaviour into the development phase of a program has 

consistently been promoted within the self-management literature (Bos-Touwen et al. 

2015; Araújo-Soares et al. 2019; Henriques and de Sousa Loura 2023). These types 

of theories are formulated to either explain an individual's behaviour in the context of 

change (why, when and how a behaviour does or does not occur) or help to select 

strategies most able to facilitate change within a given context and timeframe (Michie 

et al. 2018). Hayden (2022) states that healthcare providers can better understand the 

circumstances that contribute to individuals either accepting and adopting new healthy 

behaviours or resisting them by employing theories on behaviour. In the context of 

self-management support, the most cited theories of behaviour are social cognitive 

theory, theory of planned behaviour, self-determination theory, self-regulation theory 

and the transtheoretical model (Henriques and de Sousa Loura 2023). The following 

paragraphs discuss each one of these theories to explain their key concepts, focus 

and application in self-management support programs.  

 

Social cognitive theory was first developed by Bandura (1999) and has emerged in 

the literature as the most suitable model for understanding health-related behaviours 

in individuals with chronic conditions (Bandura 2009; Wattanakul 2012; Obirikorang et 

al. 2022). Bandura's earlier social learning theory posits that observational learning, a 

process whereby individuals absorb behaviour by observing a model and retaining, 

imitating and being motivated by the observed actions, is crucial in shaping one's 

behaviour (Bandura and Walters 1963; Bandura 1977). Social cognitive theory, as 

articulated by Glanz (2001), is the cognitive formulation of social learning theory, 

cognitive processes having been added to the equation. Bandura hypothesised that 

an individual cognitively processes information from the environment and determines 

their own behavioural responses to it. In the context of self-management support, this 

theory focuses on encouraging health behaviours by altering cognitive processes and 

increasing an individual's belief in their ability to accomplish a task (self-efficacy) 

(Bandura 1999; Smith et al. 2022). The key constructs of social cognitive theory are 

observational learning, self-efficacy and reinforcement (Glanz 1997). Each construct 
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is explained in Table 2 below with its corresponding strategies in self-management 

support programs that are believed to promote behaviour change, as found in the 

literature.  

 

Key concept Description  Related strategies to 
facilitate behaviour 

change 

Observational 

learning 

People learn by directly 
observing the experiences 
of others and imitate them. 

Peer support 

Group-based programs  

Self-efficacy A person's confidence in 
their own ability to 
successfully perform a 
behaviour. 

Goal setting 

Skill mastery via practice 

Receiving feedback 

Self-monitoring  

Problem-solving 

Rewards 

 

Reinforcement 

Positive reinforcement can 
increase the likelihood of a 
behaviour being repeated. 

 
Table 2: Key concepts of social cognitive theory and related strategies.  

Sources: Schunk and Pajares (2010), Jang and Yoo (2012), Tougas et al. (2015) 
and LaMorte (2022a). 

 

According to social cognitive theory, enhancing an individual's self-efficacy, their belief 

in their own ability to perform necessary behaviours for effective condition 

management, can be achieved by integrating a range of strategies into the framework 

of self-management support programs. These strategies encompass goal setting, 

which directs efforts to make planned changes; self-monitoring, which fosters self-

awareness and vicarious learning through observation; self-reinforcement, whereby 

the attainment of goals reinforces and strengthens self-efficacy through the mastery 

of experiences; problem-solving, which involves critically examining challenges and 

identifying effective solutions; social support, which provides encouragement and 

assistance in adopting and maintaining desired behaviours; and managing emotional 

states, aiming to address fears and misconceptions that may hinder the adoption of 

desired behaviours. 

 
The theory of planned behaviour, developed by Ajzen (1991), suggests that an 

individual's behaviour is determined by their intention to engage in that behaviour. 

According to Ajzen (1991), the relationship between intention and action is influenced 
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by three key factors, which are attitude, subjective (social) norms and perceived 

behavioural control. This theory depends on self-reflection, including an individual's 

capacity to evaluate their attitudes, beliefs and perceptions regarding the behaviour, 

the importance of the behaviour by significant others and the perceived effort required 

to perform it (Lee and Lina Kim 2017). Table 3 explains the three key factors of the 

theory with related strategies that could be incorporated in self-management support 

programs to promote behaviour change, as found in the literature. 

 

Key factor Description  Related strategies to 
facilitate behaviour change 

 
Attitude 

Subject’s intent is 
influenced by their 
personal evaluation of a 
particular behaviour of 
interest (favourable or 
unfavourable). 

Patient-centred 
communication. 
 
Personalisation of program 
content addressing individual’s 
belief, motivators and status of 
social support. 
 
Shared decision-making. 

 
Subjective (social) 

norms 

Subject’s intent is 
influenced by social 
pressure and expectations 
exerted by significant 
others, such as family and 
friends, or societal norms. 

 
Perceived 

behavioural 
control 

Subject’s intent is 
influenced by self-beliefs in 
own capability to 
successfully perform the 
behaviour and overcome 
any challenges that may 
be encountered. 

Self-monitoring  

Goal setting 

Skill mastery 

Feedback  

 
Table 3: Key aspects of the theory of planned behaviour. 

Sources: Lee and Lina Kim (2017) and Pourmand et al. (2020). 
 

According to the theory of planned behaviour, individuals with chronic conditions may 

be hesitant to engage in behaviour change programs, like for self-management 

support, due to negative perceptions, lack of social support or low self-efficacy. To 

enhance the intention to participate, different strategies found in the literature could be 

incorporated during program development. For example, Lee and Lina Kim (2017) 

raise the importance of understanding individuals’ personal beliefs and motivations 

related to the intended behaviour as well as how their social network views their 

involvement in this behaviour. This approach aligns with patient-centred care, where 
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patients actively collaborate with healthcare professionals to create a treatment plan 

tailored to their specific needs, goals and circumstances. This approach promotes 

shared decision-making, enhancing patient engagement and boosting their 

confidence in their ability to effectively control their health (Pourmand et al. 2020). This 

can also be enhanced by incorporating self-efficacy and reinforcement strategies 

previously discussed in the social cognitive theory, such as goal setting, problem-

solving and feedback.  

 

Within the context of healthcare self-management, self-determination theory 

frequently emerges in discussions (Deci and Ryan 1985; Knox et al. 2021). It is a 

motivational theory that focuses on internal sources of motivation, including the desire 

for personal growth and satisfaction. It explains the interaction between social 

environments and individual psychological needs, shaping motivation, personal 

development and overall well-being (Ryan et al. 2019). This theory suggests that every 

individual has three fundamental psychological needs, which are autonomy, 

competence and relatedness, that serve as the foundation for growth and 

development (Deci and Ryan 1985). Table 4 explains these psychological needs with 

related strategies that could be incorporated into self-management support programs 

to promote behaviour change, as found in the literature. 
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Psychological 

needs 

Description  Related strategies to facilitate 
behaviour change 

 

Autonomy 

Individuals are 
autonomously motivated 
when they feel a sense 
of free will and choice in 
their actions with no 
external pressure. 

Patient/self-management 

education 

Patient-centred communication 

Shared decision-making 

 

Competence 

Individuals perceive 
themselves as 
competent when they 
believe they can 
influence important 
outcomes, for example, 
pain levels. 

Problem-solving 

Skill mastery 

Self-monitoring 

Feedback  

Professional support 

 
 

Relatedness 

Individuals feel 
respected, understood 
and cared for by 
healthcare providers or 
social network.  

Patient-centred communication 

Shared decision-making 

Personalisation 

Social support 

Group-based programs 

 
Table 4: Psychological needs of self-determination theory.  

Sources: Williams et al. (2004), Ryan et al. (2008) and Stenberg et al. (2022). 
 

As can be seen above in Table 4, self-determination theory focuses on the inner 

drivers that guide individuals when considering change. The literature discusses 

specific strategies that align with this theory and aim to activate autonomous 

motivation within individuals so they will engage in behaviour change programs 

(Williams et al. 2004; Ryan et al. 2008; Stenberg et al. 2022). Clearly, individuals with 

chronic conditions must develop intrinsic readiness for change, which can only come 

about via a process involving sufficient education, skill development and social and 

expert support. Through applying these strategies, individuals' fundamental 

psychological needs for autonomy, competence and relatedness can be met, thereby 

fostering a profound sense of empowerment, contentment and intrinsic drive in relation 

to their efforts to effectively manage their conditions. 

 

Another theory frequently discussed in the context of health self-management is 

Bandura's Self-regulation theory (1991). This theory is a conscious, personal 

management system involving a process of directing one's own thoughts, behaviours 



 30 

and emotions to attain intended goals (Baumeister et al. 2007; Zhao et al. 2019). 

According to this theory, individuals must actively contribute to their own motivation, 

behaviour and development to engage in desired behaviours. This can be achieved 

through skills such as self-monitoring, self-evaluation, self-reinforcement and self-

instruction. Each of these skills is further explained in Table 5, along with potential 

tools and strategies that can be acquired to facilitate self-management or integrated 

into self-management support programs, as found in the literature. 

 

Skills Description  Related tools/strategies 
to facilitate behaviour 

change 

 

Self-monitoring 

The process of observing one’s 
own behaviour and associated 
consequences.  

Activity tracker 

Symptom diary  

 

Self-evaluation 

The process of comparing 
oneself at some point to oneself 
at an earlier point of time or a 
standard measure towards 
achieving goal. 

Goal setting  

Self-feedback  

 
Self-

reinforcement 

The process of encouraging 
oneself to engage in desired 
behaviour. 

Self-reward 

Positive affirmations  

 
Self-instruction 

The process of guiding and 
directing oneself regarding a 
particular behaviour. 

Self-talk  

 

 
Table 5: Skills needed to make a change according to the self-regulation theory.  

Sources: Clark et al. (2014) and Sage et al. (2017). 
 

Lansing and Berg (2014) highlight in their paper that successful self-management of 

chronic conditions hinges upon the establishment of a solid groundwork of self-

regulation skills. To achieve their goals, individuals must exercise command over their 

own thoughts, such as those related to the consequences of their health condition or 

any feelings of embarrassment when carrying out desired behaviours in the presence 

of others. Effectively managing inner conflicts between one's sense of self and ego 

can significantly contribute to the sustained practice of desired behaviours, and this is 

often referred to as "adherence". This adherence, in turn, has the potential to yield 

improved health outcomes (Graves et al. 2010). 
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The transtheoretical model of change by Prochaska and DiClemente (1983) serves 

as a framework that incorporates multiple behavioural theories and constructs in order 

to understand and guide behaviour change. This model is based on the belief that 

people do not change behaviours quickly and decisively but rather that change in 

behaviour happens continuously through a cyclical process involving six stages 

(Raihan and Cogburn 2020; LaMorte 2022b). These stages are precontemplation, 

contemplation, preparation, action, maintenance and termination. Each stage requires 

the use of different strategies to facilitate progression to the next stage and ultimately 

achieve behaviour maintenance, which is the desired outcome (Prochaska and Velicer 

1997). Table 6 below elaborates on these stages along with potential strategies to 

promote change tailored to each stage, as found in the literature. 
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Stage Description  Related strategies to 
facilitate behaviour change 

 

Precontemplation 

No intention for a change 
(might be defensive when the 
idea of change is proposed). 

Patient education  

Patient-centred 

communication  

Peer discussion  

 

Contemplation 

The individual becomes aware 
of the problem and develops 
intentions to overcome it (no 
action has been taking yet).  

Patient-centred 

communication  

Problem-solving  

 

 
Preparation 

Developing intentions to take 
action leading to a change.  

Self-management education 

Patient-centred 

communication    

Peer discussion 

 
Action 

Actions are taken to bring 
about a change.  

Problem-solving  

Goal setting  

 
Maintenance 

Efforts are made to maintain 
behaviour over the long-term. 

Self-regulation skills (self-

monitoring, self-evaluation. 

etc.).  
Termination 

No intention to return to 
previous negative behaviours.  

 
Table 6: Stages of the transtheoretical model of change.  

Sources: Prochaska and Velicer (1997) and LaMorte (2022b). 
 

According to the transtheoretical model of change, individuals with chronic conditions 

need to be assessed prior to recommending self-management behaviours to explore 

their current stage on the change cycle (Jensen et al. 2003). By implementing these 

strategies in accordance with the specific stage of change, individuals are more likely 

to successfully navigate their way through the model and maintain their desired 

behaviour. 

 
2.4.3.1 Synthesising Behavioural Theories in the Context of Chronic Knee Pain 

This analysis critically examines these theories, comparing and contrasting their 

approaches and efficacy in addressing the unique challenges of chronic knee pain 

management. 
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Social Cognitive Theory and the Theory of Planned Behaviour share a focus on 

cognitive processes in shaping behaviour but differ in their specific emphases. Social 

Cognitive Theory, with its central concept of self-efficacy, has demonstrated significant 

improvements in pain self-efficacy and physical function in individuals with knee OA 

(Hurley et al. 2018). Similarly, the Theory of Planned Behaviour has shown efficacy in 

predicting adherence to exercise regimens, particularly through its focus on 

behavioural intentions and perceived behavioural control (Sniehotta et al. 2014). 

However, Social Cognitive Theory may not adequately account for environmental and 

socioeconomic factors, while the Theory of Planned Behaviour has been faulted for 

not fully capturing the emotional and habitual aspects of pain-related behaviours 

(Armitage and Conner 2001; Edwards et al. 2019). These limitations highlight a shared 

weakness in addressing the multifaceted nature of chronic pain management. 

In contrast, Self-Determination Theory and Self-Regulation Theory focus more on the 

motivational aspects of behaviour change. Self-Determination Theory emphasises 

intrinsic motivation and autonomy support, showing promise in promoting long-term 

adherence to self-management behaviours (Ng et al. 2012). Self-Regulation Theory, 

on the other hand, provides valuable insights into how individuals set and pursue 

health-related goals, adapt to pain fluctuations, and maintain self-management 

behaviours over time (Leventhal et al. 1980). Both theories have demonstrated 

improvements in pain coping strategies and functional outcomes; however, they differ 

in their limitations. Self-Determination Theory may not adequately address pain-

related fear and avoidance behaviours, while Self-Regulation Theory has been 

criticised for not fully accounting for the impact of social and environmental factors on 

self-regulation processes (Ryan et al. 2008; Mann et al. 2013). This comparison 

reveals a gap in addressing both psychological barriers and contextual factors in 

chronic pain management. 

The Transtheoretical Model stands somewhat apart from the other theories in its 

stage-based approach to behaviour change. It has proven useful in tailoring 

interventions to individuals' readiness to change, demonstrating improvements in 

stage progression and adoption of self-management behaviours in knee OA patients 

(Johnson et al. 2014). However, unlike the other theories which focus on ongoing 

processes, the Transtheoretical Model's rigid stage-based approach may oversimplify 
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the ongoing, fluctuating nature of chronic pain, where individuals often move back and 

forth between different stages rather than following a linear path (West 2005). This 

distinction highlights the need for models that can capture the dynamic nature of pain 

management behaviours. 

When comparing the theories' applications in chronic knee pain management, it can 

be seen both overlaps and unique contributions. Social Cognitive Theory and the 

Theory of Planned Behaviour both provide valuable frameworks for understanding and 

influencing health behaviours, but Social Cognitive Theory's emphasis on self-efficacy 

may be particularly relevant for pain management tasks (French et al. 2012). Self-

Determination Theory and Self-Regulation Theory both address motivational aspects, 

but Self-Determination Theory's focus on autonomous motivation may be especially 

relevant for long-term adherence to self-management strategies (Ryan et al. 2008). 

The Transtheoretical Model, while useful for tailoring interventions, may be less 

equipped to address the ongoing, fluctuating nature of chronic pain management 

compared to the other theories (Prochaska and Velicer 1997). 

Despite their individual strengths, all five theories share a common limitation: when 

applied in isolation, they fail to capture the full complexity of chronic knee pain self-

management. This shared weakness underscores the need for an integrated approach 

that combines the strengths of multiple theories. For instance, combining Social 

Cognitive Theory's focus on self-efficacy with Self-Determination Theory's emphasis 

on intrinsic motivation could yield interventions that not only enhance individuals' 

confidence in their ability to manage pain but also promote autonomous motivation for 

long-term adherence (Keefe et al. 2018; Nijs et al. 2016). Similarly, integrating 

elements from ecological models of health behaviour into Self-Regulation Theory-

based interventions could address the influence of social and environmental factors 

on self-management processes (Sallis et al. 2015). Ecological models suggest that 

health behaviours are influenced by multiple levels of factors, including individual, 

interpersonal, organisational, community, and policy levels, providing a 

comprehensive framework for understanding the complexities of chronic pain self-

management (Bronfenbrenner 1979; McLeroy et al. 1988). Furthermore, the 

limitations of The Transtheoretical Model's stage-based approach could be mitigated 

by integrating it with more dynamic models of behaviour change, such as the Health 
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Action Process Approach (Schwarzer 2008). This approach distinguishes between a 

motivational phase, where individuals form intentions, and a volitional phase, where 

intentions are translated into actions. This two-phase model allows for a more flexible 

understanding of behaviour change, recognising that individuals may revisit earlier 

phases or experience relapses, which is particularly relevant in chronic pain 

management. By combining the Transtheoretical Model's stage-based insights with 

the Health Action Process Approach's more fluid, adaptive approach, interventions 

could become better equipped to handle the complexities and fluctuations inherent in 

chronic pain experiences (Schwarzer 2008; Sniehotta et al. 2014). 

In conclusion, while each of the discussed theories offers valuable insights into self-

management of chronic knee pain, they also have some limitations when applied in 

isolation. The comparison of these theories reveals gaps in addressing the 

multifaceted, dynamic nature of chronic pain management. Researchers and future 

developers should focus on integrating multiple theoretical perspectives to create 

more comprehensive and effective interventions. This integrated approach should aim 

to address both individual cognitive factors and broader environmental influences, 

incorporate both rational decision-making processes and emotional aspects of pain-

related behaviours, combine motivational strategies with pain education, and account 

for the dynamic nature of behaviour change in chronic pain management. 

2.4.4 Self-management and self-management support in clinical practice 

The overarching goal of self-management support is to enhance the self-efficacy of 

individuals with chronic conditions through developing six essential skills, which are 

problem-solving, decision-making, resource utilisation, establishing patient–provider 

partnerships, action planning and self-tailoring (Lorig and Holman 2003). The literature 

demonstrates a strong correlation between self-efficacy and long-term self-

management behaviours that lead to better health outcomes among individuals with 

different chronic conditions (Wu et al. 2016; Geng et al. 2018). In clinical practice, the 

support offered by healthcare providers to individuals with chronic conditions tends to 

adhere to a structured approach. This approach underscores the importance of 

establishing a strong patient-provider relationship and a solid foundation of knowledge 

as the initial steps in assisting individuals with chronic conditions with self-

management (Schaefer et al. 2009). 
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The development of all the aforementioned skills relies on the foundation of a robust 

patient-provider relationship. In self-management support, healthcare providers must 

attempt to create this relationship in the initial sessions, with the goal of establishing 

trust and boosting the individual's confidence in their healthcare provider (Schaefer et 

al. 2009). Patient-provider trust in this context plays a pivotal role in facilitating several 

crucial outcomes. Firstly, individuals who have trust in their healthcare providers are 

more likely to disclose personal information as well as discuss lived experiences and 

preferences during sessions, which is fundamental to delivering tailored self-

management support (Franklin et al. 2018). Secondly, individuals with a high level of 

trust in their healthcare providers tend to be more receptive to new care strategies, 

hold a more favourable perception of their care and exhibit better adherence to 

recommended approaches (Lee and Lin 2009; Thom et al. 2014; Schoenthaler et al. 

2014). Thirdly, trust has been shown to play a key role in motivating individuals to 

embrace positive behavioural changes, a central aspect of the self-management 

concept (Wu et al. 2022). Establishing this trusted relationship begins with patient-

centred communication, as previously discussed in this section, characterised by 

actively listening to individuals' shared experiences and demonstrating respect for 

them and their stories (Allinson and Chaar 2016; Liu and Jiang 2019; Hong and Oh 

2020).  

The primary objectives of this trusted relationship are to instil motivation for change, 

offer guidance on taking proactive steps and equip individuals with the necessary tools 

to sustain positive changes. It is worth emphasising that all communication is two-way, 

with individuals coping with chronic conditions actively contributing by sharing their 

lived experiences with healthcare providers. This collaborative interaction allows 

healthcare providers to gain profound insights into the psychosocial factors that can 

either facilitate or impede the adoption of self-management behaviours. To further 

improve this key aspect of support, certain self-management support training courses 

incorporate skills training for motivational interviewing (The Health Foundation 2011; 

Phillips et al. 2018). Motivational interviewing is a therapeutic type of interviewing that 

aims to boost an individual's motivation and commitment to change by eliciting and 

intensifying their own reasons for change within an empathetic and accepting 

environment (Arkowitz et al. 2015). While not strictly theory-driven, motivational 

interviewing aligns with the self-determination theory, emphasising individual needs 
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for autonomy, competence and relatedness (Bischof et al. 2021). Proficient healthcare 

providers in motivational interviewing possess the skills for active and reflective 

listening, which are vital components of this approach. Through active listening, 

providers uncover individuals' goals, concerns, lifestyles and social commitments, and 

they then use this information to craft tailored self-management support plans (Bischof 

et al. 2021). 

Patient-provider communication in self-management support includes providing 

individuals with chronic conditions with two types of education: patient education and 

self-management education, which differ in their specific objectives. Patient education 

aims to impart knowledge about the condition itself, covering aspects such as its 

natural progression, potential treatment strategies and expected management 

outcomes (Bodenheimer et al. 2002). On the other hand, self-management education 

empowers individuals with chronic conditions by equipping them with the skills needed 

to independently self-manage their condition (Bodenheimer et al. 2002). These two 

forms of education are complementary and work together to enhance an individual's 

confidence in actively engaging in various self-management tasks, including problem-

solving, decision-making and symptom monitoring. This comprehensive 

understanding of their health condition, acquired from a highly trusted source, 

empowers individuals to take an active role in their self-management journey (van 

Berkel et al. 2015; Liu and Jiang 2019; Hong and Oh 2020). Education has consistently 

proven to be a fundamental component of effective self-management support 

programs, leading to improved health outcomes and a better quality of life for 

individuals with chronic conditions (Timmermans et al. 2023).  

Building on the foundation of an effective patient-provider relationship and tailored 

education aligned with the individual's change stage, self-management support 

evolves. It moves beyond merely exchanging knowledge and experiences to include 

setting goals and solving problems collaboratively (Jonkman 2016). 

Supporting individuals with chronic conditions in their lifelong journey of self-

management entails several essential components, including equipping them with 

problem-solving skills for addressing daily challenges and granting them the autonomy 

to make informed decisions (Lorig et al. 1999; Grady and Gough 2014). In healthcare, 

providers play a crucial role in supporting individuals with chronic conditions to self-
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manage through guided problem-solving. This involves facilitating discussions to help 

individuals identify problems and generate solutions and then to evaluate the 

practicality and potential outcomes of these solutions (Boger et al. 2015; Van de Velde 

et al. 2019). These scenarios often involve critical aspects like medication 

management, lifestyle changes and seeking medical care. Importantly, a systematic 

review of 33 studies by Devan et al. (2018) highlighted the effectiveness of this 

approach. Their review found that guided problem-solving not only supports sustained 

self-management routines but also significantly boosts confidence levels in individuals 

with chronic pain (self-efficacy). 

 

Building on the role of healthcare providers in facilitating guided problem-solving, the 

next crucial step involves collaborating with individuals to develop actionable plans 

based on the decisions made.  Action plans consist of a set of short-term goals aimed 

at achieving the larger intended behaviour. The goal-setting theory is a motivational 

strategy concept commonly employed to facilitate behaviour change (Bailey 2017). It 

is one of the most frequently employed components in interventions targeting 

behaviour change, including those for self-management (Michie et al. 2018). The 

literature consistently supports the connection between goal-setting theory and 

sustained motivation and high performance (Travers et al. 2015; Locke and Latham 

2019). Failing to achieve goals can have a negative effect on an individual's 

confidence in performing intended behaviours (Bailey 2017). Therefore, breaking 

down larger goals into short-term ones has been found to be an effective strategy for 

improving success rates and self-efficacy (Ordóñez et al. 2009; Pearson 2012; Bailey 

2017). This approach is further enhanced through continuous feedback, positive self-

talk, peer support and celebrating small victories along the way, often referred to as 

self-rewards (Bailey 2017). 

 

Within self-management support, healthcare providers assume a primary 

responsibility in guiding individuals on the how and when of utilising external support 

resources, including access to healthcare services, community resources, financial aid 

and technology. This skill reflects an individual's capacity to identify and seek the 

appropriate resources necessary for self-managing their conditions effectively. It is 

worth noting that this skill was previously underscored by Lorig and Holman (2003) as 

an aspect often overlooked by care providers. However, there appears to have been 
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an improved focus on this in the past decade. This observation is grounded in the 

efforts invested by developers in recent self-management support initiatives, 

especially their online versions. Some of these initiatives have been designed to offer 

users a wide array of external links, connecting them to different support providers, 

including healthcare professionals and educational materials (Goff et al. 2023). 

Moreover, an emerging trend is the integration of online support toolkits with in-clinic 

support, supporting individuals with chronic conditions with a point of contact 

throughout their self-management journey (Morton et al. 2017).  

 

2.4.4.1 Insights from the Clinical Applications of Self-Management Support in 

Physiotherapy Practice:  

While the theoretical framework for self-management support by Lorig and Holman 

(2003) provides a comprehensive foundation, its application in specific clinical 

contexts, particularly in physiotherapy for chronic knee pain, reveals a landscape of 

challenges and opportunities. Killingback et al. (2022) conducted a qualitative review 

of 11 studies investigating physiotherapists' perspectives on implementing self-

management practices. The findings emphasiaed that although physiotherapists 

acknowledged the importance of encouraging active patient participation, they often 

struggled to balance their perceived professional authority with the empowerment 

necessary for self-management approaches. This tension sometimes led to 

behaviours that prioritized professional control, reflecting broader healthcare models 

where clinicians traditionally occupy an authoritative role (Mudge et al. 2015). When 

patients rejected their advice, it was sometimes perceived as a challenge to the 

physiotherapists' professional identity. Such thinking contrasts with self-management 

approaches, which advocate for shared decision-making between care providers and 

patients (Elwyn 2001). While some physiotherapists recognised that patients 

possessed valuable knowledge about their conditions, they still viewed themselves as 

the experts in therapy. The study suggests that therapists should reflect on their own 

expertise and recognise the value of the patient's lived experience. Failing to do so 

may lead to a dynamic of paternalism, where the therapist assumes a dominant, 

controlling role, potentially undermining the patient’s autonomy (Alabdullah et al. 

2022). 
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From the patient's perspective, Wallis et al. (2019) conducted a systematic review of 

qualitative studies examining the experiences of people with knee OA in managing 

their condition. The study underscored the critical role of healthcare professionals in 

providing clear communication, support, and information to patients. Negative 

experiences, such as feeling unheard or dismissed, negatively affected patients' 

attitudes towards management, emphasising the need for patient-centred 

communication and shared decision-making. These findings resonate with the 

principles outlined earlier, particularly the importance of establishing a strong patient-

provider relationship and providing tailored education. The challenges identified in 

both Killingback et al. (2022) and Wallis et al. (2019) highlight the potential benefits of 

incorporating motivational interviewing techniques into physiotherapy practice. This 

approach could address the reported power imbalance by encouraging a more 

collaborative environment and enhancing patients' motivation for change. 

Spink et al. (2021) similarly explored the complexities of self-management 

implementation, focusing on the patient perspective in chronic musculoskeletal pain, 

including knee pain. Their systematic review highlighted that while patients were 

equipped with problem-solving skills and action planning, practical barriers such as 

time constraints and a lack of ongoing support impeded the long-term success of these 

interventions. This aligns with Lorig and Holman’s (2003) framework, which 

emphasises the importance of continuous healthcare support to reinforce self-

management behaviours. However, the study critiques the framework's overly 

optimistic assumption that patients, once empowered, can sustain self-management 

independently. Spink et al.'s findings suggest that without consistent reinforcement 

from healthcare professionals, self-management strategies may weaken in the face of 

daily challenges and systemic pressures. This critique resonates with Killingback et al. 

(2022) and Mudge et al. (2015), who observed that physiotherapists often struggle to 

surrender professional control. While Spink et al. (2021) focused on patients' needs 

for ongoing professional support, Killingback et al. demonstrated that physiotherapists 

may unintentionally undermine self-management by overemphasising their authority. 

Both perspectives reveal that the theoretical benefits of self-management, such as 

patient autonomy and empowerment, may be limited by entrenched power dynamics 

within healthcare. Spink et al.'s study further suggests that the expertise of therapists 

remains essential, not as a means of control, but to sustain the therapeutic alliance 
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necessary for patient engagement, echoing discussions of trust and collaboration in 

therapeutic relationships as seen in Krupnick et al. (2006) and Babatunde et al. (2017).  

Together, these studies reveal that the application of self-management support in 

physiotherapy practice is not merely a matter of providing patients with tools for self-

care but requires a delicate balance of professional expertise and patient autonomy. 

Yet, as with many studies in this field, the above studies are limited by its focus on 

individual patient barriers within Western healthcare settings, raising questions about 

how self-management strategies might be adapted to different cultural contexts and 

healthcare systems.  

 

2.4.5 Lessons learned from the reviewed literature in this section 

It can be inferred from the literature above that self-care, self-management and 

support from healthcare professionals are closely interconnected concepts, 

emphasising the centrality of the individual or "self" in the continuum of wellbeing and 

healthcare (Bentzen et al. 1989; Dean 1989; Omisakin and Ncama 2011; Jones et al. 

2011). This exploration reveals an understanding that while self-care represents an 

age-old, instinctual practice aimed at preserving wellness and managing health 

independently (McCormack 2003; Martínez et al. 2021), self-management goes 

deeper into the complexities of chronic disease management, necessitating an active, 

informed and collaborative approach involving individuals and their healthcare 

systems (Lorig and Holman 2003; Van de Velde et al. 2019). The concept of self-

management support further expands this dialogue, highlighting the essential role of 

healthcare professionals, family and peers in providing the necessary support to 

enhance individuals' confidence and abilities to manage their health (Wilkinson and 

Whitehead 2009; Silva 2011; Boger et al. 2015).  

This layered understanding underscores a pivotal shift towards patient-centred 

healthcare, where empowering individuals becomes paramount to reduce the burden 

of chronic conditions (Schaefer et al. 2009). Self-management support of chronic 

conditions involves proactive, long-term engagement, necessitating individuals' active 

involvement in decision-making and lifestyle modifications. This evolution transforms 

traditional patient roles, positioning individuals as co-leaders in their healthcare 
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journey, a change facilitated by healthcare providers through empowerment and 

collaboration (Allinson and Chaar 2016; Liu and Jiang 2019; Hong and Oh 2020). Such 

empowerment is rooted in a strong foundation of knowledge and a partnership 

enriched by the exchange of lived and clinical experiences, fostering trust and 

understanding of biopsychological aspects (Franklin et al. 2018). These efforts are 

directed towards developing essential skills like problem-solving and decision-making, 

culminating in personalised action plans that resonate with the patient's values and 

preferences. 

Central to this process is the application of theoretical frameworks on behavioural 

change, which guide the transition from understanding self-management support 

principles to their practical application (Michie et al. 2018). These frameworks, 

incorporating theories and models of behaviour, delve into the intricacies of human 

intentions and the myriad factors influencing them, thereby facilitating the development 

of effective behaviour change strategies (Araújo-Soares et al. 2019). Recognising the 

complexity of human behaviour, these comprehensive models are instrumental in 

aiding individuals, especially those with conditions like chronic knee pain, to adopt and 

maintain behaviours that promote long-term health. As a result, theories of behaviour 

in particular will be frequently cited in subsequent sections discussing self-

management support programs. 

 
2.5 Leveraging digital technology for self-management support of chronic knee 

pain 

 
2.5.1 Setting the scene for the section 

 
Technology is revolutionising healthcare self-management support for individuals with 

chronic conditions by offering innovative remote support through digital health 

interventions (DHIs) (Morrison et al. 2014; Adriaans et al. 2021; Abernethy et al. 2022). 

These interventions, involving mobile applications, websites and wearable sensors, 

provide a flexible means of self-management support, enabling patient care both 

independently and in conjunction with healthcare providers (McLean et al. 2016). By 

incorporating education, behavioural change and communication tools, DHIs facilitate 

essential health behaviours, such as improved medication adherence and increased 

physical activity, to manage chronic conditions more effectively (Morton et al. 2017; 
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Ballou-Nelson 2018). The development process of these digital interventions is 

iterative, incorporating feedback from a wide range of stakeholders, particularly those 

experiencing the chronic conditions targeted by the interventions, ensuring their 

relevance and effectiveness (O’Cathain et al. 2019).  

 

Digital health interventions were initially conceived to address barriers to healthcare 

access, including transportation difficulties, time constraints and care costs (Brundisini 

et al. 2013; Ackerman et al. 2016). They have become particularly valuable in 

musculoskeletal self-management support, offering crucial support to remote or 

underserved populations (Brundisini et al. 2013; Ackerman et al. 2016; Palcu et al. 

2020). A significant increase in the development of DHIs has been observed, with a 

systematic review by Valentijn et al. (2022) identifying 56 DHIs created from 2002 to 

2022, indicating a surge in innovation over the last two decades. These interventions 

are designed to either stand alone or supplement primary care services, with the goal 

of enhancing pain management, functional outcomes and self-management 

behaviours among individuals with musculoskeletal pain. The quality of the evidence 

supporting their efficacy, as confirmed by Valentijn et al. (2022), underscores the 

potential of DHIs to significantly improve health outcomes for those with chronic 

musculoskeletal conditions. 

 

A total of seven self-management support DHIs for individuals with chronic knee pain 

were found in the literature and selected as evidence in this chapter. Selection was 

based on a set of defined criteria, which are detailed as follows. First and foremost, 

the search was confined to those exclusively addressing knee joint in order to maintain 

a homogenous cohort throughout the study. This strategy was employed to minimise 

biases potentially introduced by the inclusion of subjects with health conditions in other 

joints, who may exhibit varied responses to physical activity, as reported in Hinman et 

al. (2015). This consideration is especially pertinent to the hip joint, which is frequently 

co-analysed with knee conditions in studies of DHIs (Bossen et al. 2016; Pearson et 

al. 2016; Dahlberg et al. 2016; Kloek et al. 2018; Pelle et al. 2019). Furthermore, the 

review prioritised interventions that adhere to evidence-based practice, particularly 

those that incorporate exercise and education as recommended by current clinical 

guidelines for the conservative management of chronic knee pain, to mirror the 
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interventions applied in clinical settings (Bruyère et al. 2019; Bannuru et al. 2019; 

Kolasinski et al. 2020; Overton et al. 2022). 

 
2.5.2 Synopsis of digital health interventions for chronic knee pain self-management 

support 

The DHIs under review are outlined in Table 7: Hinge Health, TRAK, My Knee 

Exercise, Knee OA Minimum Viable Product (MVP), Digital Exercise Therapy 

Application (DETA), My Dear Knee and My Knee toolkit (Spasić et al. 2015; Smittenaar 

et al. 2017; Button et al. 2018; Nelligan et al. 2019; Mrklas et al. 2020; Gruner et al. 

2021; Alasfour and Almarwani 2022; Goff et al. 2023). The included DHIs originated 

from the US, Australia, the UK, Canada and Saudi Arabia, reflecting a global effort, 

with most coming from countries with advanced healthcare systems (Roy 2020). The 

presence of Saudi Arabia in this list highlights its proactive steps towards aligning with 

the global trend in healthcare innovation, demonstrating its commitment to advancing 

healthcare practices through digital means (AlBasri 2022).  

Furthermore, the delivery platforms of these DHIs vary, with TRAK, My Knee and My 

Knee Exercise being web-based (accessible through mobile phones, tablets and 

laptops) and thus catering to diverse user needs and accessibility preferences 

(Montecuollo 2014). Conversely, Hinge Health, DETA, Knee OA (MVP) and My Dear 

Knee capitalise on the spread of smartphones, adopting mobile applications (apps) to 

facilitate health management on the go (Shanahan 2022). Lastly, as seen in table 7, 

TRAK, Hinge Health and DETA were designed for a broad audience with chronic knee 

pain, whilst the other four interventions specifically target those specifically with knee 

OA. 

Study Authors 
(Developers) 

Country of 
origin 

Intervention Target 
Audience 

Platform type 

Smittenaar et al. 
(2017) 

United 
States 

Hinge Health Chronic knee 
pain 

Mobile 
application 

Spasić et al. 
(2015) 

Button et al. 
(2018) 

United 
Kingdom 

TRAK  Knee 
conditions 

Web-based  

Nelligan et al. 
(2019) 

Australia My Knee 
Exercise 

Knee OA Web-based 
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Mrklas et al. 
(2020) 

Canada The Knee 
OA (MVP) 

Knee OA Mobile 
application 

Gruner et al. 
(2021) 

United 
States 

DETA Nonoperative 
knee 

conditions 

Mobile 
application 

Alasfour and 
Almarwani 

(2022) 

Saudi 
Arabia 

My Dear 
Knee 

Knee OA Mobile 
application 

Goff et al. (2023) Australia My Knee 
toolkit 

Knee OA Web-based  

 
Table 7: General details of the selected self-management support DHIs for chronic 

knee pain. 
 
Each one of the seven DHIs is described in-detail below along with any research 

supporting their development. 

 
Hinge Health: This is a mobile application that has been developed for individuals 

with chronic knee pain. It is to be used with wearable bands equipped with motion 

sensors. The application aims to provide them with the knowledge and tools needed 

to self-manage their condition without relying significantly on prescription medicines 

and surgery (Smittenaar et al. 2017). Sensor-guided exercises, education, cognitive 

behavioural therapy, psychological support, weight loss and an activity tracker are all 

part of the app. Personal health coaches assist participants as an aspect of teams that 

give additional support and motivation throughout the program (Smittenaar et al. 

2017). The clinical effectiveness of the Hinge Health intervention, which focuses on 

pain and function, was evaluated over a 12-week period through RCT conducted by 

Mecklenburg et al. (2018). The findings from this study will be discussed in detail later 

in this section. 

 

TRAK: TRAK stands for Taxonomy for the Rehabilitation of Knee Conditions (Button 

et al. 2013). Originally created as a Facebook page by Spasić et al. (2015), this web-

based intervention was later moved to its own website by Button et al. (2018). The 

discussion in this section will primarily focus on TRAK, the website, while also 

referencing the TRAK App suite in certain areas. This approach aims to provide a 

comprehensive overview of its development and evaluation journey. TRAK was 

developed through an iterative process, grounded in theory, evidence-based practices 

and person-centred approaches and guided by the Medical Research Council (MRC) 
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framework for developing and evaluating complex interventions (Craig et al. 2008; 

Button et al. 2013; Button et al. 2015; Spasić et al. 2015; Murray et al. 2016). It aims 

to support individuals to self-manage their knee conditions and consequently alleviate 

demand on physiotherapy services (Button et al. 2018). The TRAK website features 

dual interfaces: one for physiotherapists and one for individuals. Physiotherapists use 

their interface to prescribe personalised video-based exercise plans and monitor 

patient progress. On the individual side, the interface provides access to exercise 

videos, educational content, progress tracking, goal setting, automated reminders and 

remote advice from a physiotherapist (Button et al. 2018). TRAK has not yet been 

evaluated for clinical effectiveness in RCT. 

 

My Knee Exercise: This is a self-directed website developed by Nelligan et al. (2019), 

complemented by an automated text messaging system, designed to assist individuals 

with knee OA. The intervention aims to provide easy access to recommended OA 

exercises and support healthcare providers in delivering exercise therapy to knee OA 

patients on a broad scale. The website features educational materials, a 24-week 

structured self-directed strengthening program, a logbook to track progress and a 

system for sending reminder text messages periodically. Along with the Hinge Health 

app, the clinical effectiveness of the My Knee Exercise website on pain and function 

was evaluated in RCT (Nelligan et al. 2021). 

 

The Knee Osteoarthritis Minimum Viable Product (MVP): Developed by Mrklas et 

al. (2020), The Knee OA (MVP) is a mobile application designed to support self-

management and augment patient–physician communication concerning knee OA. 

The app has features like a goal-setting page, tailored goal-related activities and 

exercises, self-management educational materials and tracking tools, all aimed at 

empowering users to effectively manage their knee OA. The Knee OA (MVP) was 

assessed by Shewchuk et al. (2021) in a 6-week pilot trial that focused on its usability, 

quality and effectiveness in terms of improving the quality of life of individuals with 

knee OA. While the findings of Shewchuk et al. (2021) contribute to the understanding 

of clinical effectiveness, they require further validation through more rigorous research 

designs in order to be regarded with a high level of confidence. 
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Digital Exercise Therapy Application (DETA): DETA is an innovative mobile 

application that was developed by Gruner et al. (2021) to empower individuals with 

knee conditions through facilitating home-based management of their symptoms, 

addressing the prevalent challenges associated with accessing standard 

physiotherapy care. The DETA app offers users access to exercise videos, clear step-

by-step exercise instructions, educational content and session reminders. It also uses 

gamification, which involves the use of game-like features to keep users engaged. In 

RCT, Gruner et al. (2021) assessed DETA's effectiveness to alleviate pain and 

enhance function in individuals with nonoperative knee pain over a span of eight 

weeks. 

My Dear Knee: This mobile application was developed by Alasfour and Almarwani 

(2022) and aims to enhance adherence to home exercise routines among older 

women with knee OA in Saudi Arabia. The app provides a standardised lower limb 

strengthening exercise routine, coupled with features like an exercise log, alerts and 

a monitoring system. Additionally, it incorporates in-person education sessions where 

users are informed about knee osteoarthritis and the prescribed exercises. To date, 

there have been no studies that further investigate the "My Dear Knee" application or 

trials of it as an intervention to evaluate its effectiveness. 

 

My knee: This is an online educational and self-management resource created by 

Goff et al. (2023) for individuals with knee OA. Described by its creators as a toolkit, it 

integrates the educational priorities of those with knee OA and physiotherapists into a 

resource informed by theory, clinical guidelines and evidence. The toolkit features 

videos, animations and interactive elements designed to educate users about knee 

OA, its management and the significance of exercise therapy. Additionally, it includes 

a self-assessment feature for users to track their symptoms and a goal-setting function 

to assist them in establishing and accomplishing their exercise therapy objectives. To 

date, there have been no additional studies that further investigate My Knee. 

 

2.5.3 Development and core components of digital health interventions for chronic 

knee pain self-management support 
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Three topics are covered in this subsection: design, intervention components and 

usability. 

 

2.5.3.1 Designing digital health interventions for chronic knee pain self-management 

support 

 
Self-management support is rooted in the principle of individualisation, tailoring 

strategies to the unique characteristics and needs of each person (Dineen-Griffin et 

al. 2019). The approach thrives on personalisation, ensuring that the support 

mechanisms are aligned with the personal attributes and requirements of the 

individual, promoting a more effective and resonant strategy for self-management 

support. This philosophy extends to the context of digital self-management support. 

Here, the term co-design often emerges in the contemporary literature as a guiding 

principle, advocating for collaborative design processes (Mrklas et al. 2020; Goff et al. 

2023).  

 

Co-design, within this context, signifies the collaborative involvement of a diverse 

team, including prospective users and multidisciplinary professionals, throughout the 

developmental journey from conceptual design to practical implementation 

(Eysenbach 2005; Meyerowitz-Katz et al. 2020; Bennion et al. 2020; Barnum 2021). 

This approach is considered best practice and aims to develop a human-centred 

design, ensuring that the end product resonates with the needs of future users, 

ensures navigational proficiency and delivers overall satisfaction (ISO 9241-210, 

2018; Slattery et al. 2020). The move towards co-design is a response to concerns 

about user disengagement in behavioural interventions (Meyerowitz-Katz et al. 2020; 

Raeside et al. 2023). The absence of co-design in the development of interventions 

has been a point of contention among scholars, with critics highlighting its infrequent 

and uneven application in practice (Mrklas et al. 2020; Goff et al. 2023). Within the 

scope of this review, it is noted that DHIs such as My Dear Knee by Alasfour and 

Almarwani (2022) and Hinge Health by Smittenaar et al. (2017) were not co-designed. 

In contrast, other included DHIs did incorporate co-design to varying degrees, 

underscoring an inconsistency in the adoption of this development strategy across the 

field. Different obstacles could justify inconsistent approaches among healthcare 

researchers. Contributions from Grindell et al. (2022) and Singh et al. (2023) highlight 
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these obstacles and their relationship to impeding the broad acceptance of the co-

design approach. In their papers, the authors identify possible key challenges, which 

include limited research budgets, strict hierarchical structures preventing equal 

collaboration and insufficient evidence supporting the long-term effectiveness and 

cost-effectiveness of co-design (Grindell et al. 2022; Singh et al. 2023). 

 

An example of a co-design approach can be seen in The Knee OA (MVP) by Mrklas 

et al. (2020) in which family physicians, patient researchers, individuals with knee OA, 

key stakeholders and industry partners were invited to co-design sessions. This 

inclusive strategy aids the gathering of unique insights from each group addressing 

different aspects of the intervention, from clinical effectiveness and patient experience 

to practical implementation and market viability, creating a solution that is well-rounded 

and tailored to meet the multifaceted needs of end-users (Barnum 2021). While Mrklas 

et al. (2020) showcased a comprehensive approach by incorporating a wide array of 

stakeholders, other interventions like TRAK by Spasić et al. (2015) and Button et al. 

(2018) and My Knee by Goff et al. (2023) primarily engaged healthcare professionals 

and patients. This approach was even more focused in My Knee Exercise by Nelligan 

et al. (2019), which only targeted patients with knee OA, and in DETA by Gruner et al. 

(2021), which involved physiatrists and physiotherapists. Potential users, in this case 

individuals with chronic knee pain, ought to be at the forefront of the co-design 

process, ensuring that the intervention developed remains relevant and engaging for 

them in the long run (Goff et al. 2023).  

 

Moreover, the co-design approach is characterised by its iterative nature, where 

ongoing feedback is essential for continuous improvement until the final product meets 

the needs and expectations of all stakeholders (de Beurs et al. 2017). Not all co-

designed interventions in this review provide detailed development processes, 

especially on iterative testing, as observed by Gruner et al. (2021) and Nelligan et al. 

(2019), yet there are still notable examples that do.  

In TRAK, for instance, Spasić et al. (2015) engaged three software experts to uncover 

any usability concerns and to recommend further enhancements to the preliminary 

design of TRAK App suite, the first version of the intervention. Subsequent feedback 

from 15 physiotherapists and 16 patients, gathered through carefully crafted 

questionnaires, provided insights into digital literacy, app usability and user 
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satisfaction. This feedback was then analysed both quantitatively and qualitatively, 

leading to further refinements of the app, ensuring that the intervention was well-

tailored to its intended users. The evolution of TRAK continued with Button et al. 

(2018), who tested the website version with physiotherapists and patients in a clinical 

setting through a mixed methods study. This phase led to further updates, such as 

substituting pictures with exercise videos, allowing personalised patient plans and 

integrating new educational content on self-management. Feedback from 

physiotherapists also prompted the removal of the contact portal to decrease workload 

and address potential risks associated with unanswered patient inquiries (Button et al. 

2018). 

 

To further illustrate, Mrklas et al. (2020) co-designed The Knee OA (MVP) using input 

gathered from a qualitative study involving patients with knee OA and family 

physicians all sharing suggestions on the needed content based on lived experiences 

and clinical experience (Barber et al. 2019). This foundational phase was followed by 

three iterative co-design focus group sessions, engaging a diverse cohort of 28 

participants. Each session was instrumental, with insights gleaned directly influencing 

the subsequent stages, culminating in a consensus on the app’s functional requisites, 

harmonised with the priorities of both patients and healthcare professionals. The 

resulting app prototype was later examined by Shewchuk et al. (2021) through a 

mixed-method design. A cohort comprising 18 patients with knee pain and seven 

family physicians provided insights via qualitative interviews. Patients concentrated on 

the app's ease of use and its ability to improve OA knowledge and self-management 

as well as facilitate better communication with practitioners, who in turn evaluated the 

app's clinical relevance and its potential to enhance patient-provider interactions 

(Shewchuk et al. 2021). 
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2.5.3.2 Key components of digital health interventions for chronic knee pain self-

management support 

 
In reviewing the selected DHIs, it was found that the components can be split into two 

main types: foundational components and engagement-provoking strategies, as noted 

in several studies (Spasić et al. 2015; Smittenaar et al. 2017; Nelligan et al. 2019; 

Mrklas et al. 2020; Gruner et al. 2021; Alasfour and Almarwani 2022; Goff et al. 2023). 

Foundational components are chosen for their proven benefits in clinical outcomes, 

whereas engagement-provoking strategies are picked based on literature and 

understanding of the theoretical foundations driving engagement. Table 8 lists 

components of each selected DHI, showing the sources and theories that influenced 

their selections. 
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DHIs / developers Sources for foundational 
components  

(Exercise and education) 

Engagement- provoking strategies  Theoretical 
underpinnings  

 
Hinge Health  

Smittenaar et al. 
(2017) 

Previous digital musculoskeletal work 
on exercises with pain coping training, 
telephone-based coaching, 
behavioural change and cognitive 
behavioural therapy (Nevedal et al. 
2013; Dobson et al. 2014; Irvine et al. 
2015). 

- Activity tracker 
- Symptom tracker 
- Cognitive Behavioural Therapy 
- Peer support and personal 

health coaches.  
- Reminders 

Social cognitive theory 
and the theory of 
planned behaviour 

TRAK  
Spasić et al. (2015) 
Button et al. (2018) 

TRAK ontology (Button et al. 2013) 
Systematic review (Button et al. 2015) 

- Activity tracker 
- Symptom tracker 
- Face-to-face physiotherapy 

sessions 

Aligned with the 
Behaviour Change 
Wheel (Michie et al. 
2011a) 

 
My Knee Exercise 

Nelligan et al. (2019) 

Previous literature on exercise 
protocols and intensity for knee OA 
(Sharma et al. 2003; Garber et al. 
2011; Cross et al. 2014; Bennell et al. 
2017). 

- Activity trackers 
- SMS reminders 
- Contact us "button” 

The Behaviour Change 
Wheel 

 
The Knee OA (MVP) 
Mrklas et al. (2020) 

Input from family physicians and 
patients. 

- Activity trackers 
- Symptom tracker 

 

A grounded theory-
based research process 
“patient-to-patient” 
(Miller et al. 2016) 

 
DETA 

Gruner et al. (2021) 

Data from physiatrists and 
physiotherapists and influenced by the 
evidence that highlights the 
effectiveness of stepped exercise 
therapy coupled with education and 
self-management on clinical outcomes, 
including ESCAPE-pain program 
(Hurley et al. 2007). 

- Activity trackers  
- Symptom tracker 
- Periodic phone calls 
- Reminders 

N/A 
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My Dear Knee 
Alasfour and 

Almarwani (2022) 

Previous literature on the efficacy of 
strengthening exercises for lower limbs 
(Lange et al. 2008; O’Reilly et al. 1999; 
Bennell et al. 2017). 

- Activity trackers 
- In-person education 
- Alerts  

N/A 

 
My Knee toolkit 
Goff et al. (2023) 

A systematic review of education 
interventions in published trials; 
appraised web-based information 
about knee OA; and concept mapping 
to identify education priorities of people 
with knee OA and physiotherapists. 

- Symptom tracker 
 

Motivational 
interviewing, principles 
of andragogy, and 
theories related to 
enhancing self-efficacy. 

 
Table 8: Components of the selected digital self-management support interventions for chronic knee pain. 

Abbreviations: DHIs Digital Health Interventions, TRAK Taxonomy for Rehabilitation of Knee conditions, MVP Minimum Viable 
Product, DETA Digital Exercise Therapy Application, SMS Short Message System, N/A Not Applicable, OA Osteoarthritis.
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With regards to foundational components, exercise and education are the cornerstone 

of all the self-management support interventions included in this review (NICE 2022). 

A consistent practice across the DHIs reviewed is the careful choice of foundational 

components, based on previous research that verifies their clinical effectiveness. For 

instance, Gruner et al. (2021) in their DETA intervention, which used published 

recommendations, posited that a structured exercise regimen, tailored to individual 

users and augmented with education, can yield superior health outcomes. In a parallel 

vein, Alasfour and Almarwani (2022) incorporated lower limb strengthening exercises 

into their My Dear Knee intervention, a choice anchored in established research. An 

innovative approach was adopted for TRAK, where exercises were derived from a prior 

ontology, the TRAK ontology, crafted by the same research team, in addition to a 

systematic review (Button et al. 2013; button et al. 2015). Within TRAK ontology, 

Button et al. (2013) charted a standardised care pathway for knee rehabilitation, 

drawing from a comprehensive literature review and a nationwide UK survey of clinical 

practices. Their objective was twofold: to establish an infrastructure applicable to future 

DHIs and to enable precise mapping of the utilised treatment components (Button et 

al. 2013). 

 

The delivery method of foundational components in the reviewed DHIs varies. For 

exercise programs, different visual aids are employed to enhance understanding and 

correct execution of exercises. Hinge Health by Smittenaar et al. (2017), TRAK by 

Button et al. (2018), My Knee Exercise by Nelligan et al. (2019) and DETA by Gruner 

et al. (2021) have video demonstrations, whereas My Dear Knee by Alasfour and 

Almarwani (2022) has animated images. Educational materials are also presented in 

various formats across interventions. My Dear Knee by Alasfour and Almarwani (2022) 

uniquely offers in-person education, merging the digital experience with a personal 

touch. This approach allows uninterrupted access to support, offering users the 

flexibility to revisit materials as required, a feature that is highly valued and deemed 

beneficial in the self-management journey (Patten et al. 2022). Hinge Health by 

Smittenaar et al. (2017) and My Knee Exercise by Nelligan et al. (2019) mainly use 

text-based formats for educational materials. However, My Knee Exercise also 

incorporates video interviews with peers and experts, enriching its content. This 

multimedia approach accommodates various learning preferences, potentially 

improving user engagement and understanding (Blank et al. 2003; Chakraborty 2019). 
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In contrast, DETA’s approach to delivering educational content is less clear, with 

references to "educational materials" but a lack of detail (Gruner et al. 2021). 

 
Engagement-provoking strategies are key in terms of influencing the clinical outcomes 

of self-management support DHIs (Burley et al. 2020). They are selected to directly 

target the drivers of engagement that initiate and sustain the necessary behaviour 

change, which in this case is the adherence to foundational components (Mohr et al. 

2014). The reviewed papers did not offer substantial information regarding the basis 

for choosing engagement-provoking strategies. However, reflecting on the earlier 

discussion about behaviour change theories and their influence on the selection of 

engagement-provoking strategies, it can be inferred that the developers’ choices are 

somewhat rooted in theoretical foundations. This is particularly true for interventions 

where the developers have explicitly stated the use of behaviour theories during the 

development stages. For instance, Mecklenburg et al. (2018) disclosed that the 

development of Hinge Health was guided by behavioural change theories, including 

social cognitive theory and the theory of planned behaviour. Similarly, Button et al. 

(2018) and Nelligan et al. (2019) integrated the Behaviour Change Wheel, a behaviour 

change model, into TRAK and My Knee Exercise, respectively (Michie et al. 2011). 

The engagement-provoking strategies, as per the included papers in this review, 

include activity trackers, symptoms self-monitor, reminders and external human 

support. 

 

Starting with activity trackers, they are, as defined by Andre and Wolf (2007), tools 

designed to record and provide feedback on an individual’s movement, for example, 

the number of daily steps and/or time spent in physical activity. Rehabilitation experts 

hypothesise that the integration of activity trackers into self-management support DHIs 

may serve as a motivational catalyst for less active individuals, with the knowledge that 

their activity levels are being monitored (Vogel et al. 2017; Leese et al. 2019). This 

hypothesis may explain the inclusion of activity trackers in nearly half of the 

interventions reviewed here. Hinge Health by Smittenaar et al. (2017) employs motion 

sensors for real-time feedback, while My Dear Knee by Alasfour and Almarwani (2022) 

features an automatic recorder for physiotherapists to monitor users' exercise 

adherence. TRAK by Button et al. (2018) and My Knee Exercise by Nelligan et al. 

(2019) require users to manually log their activities, whereas DETA by Gruner et al. 
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(2021) incorporates elements of gamification, which is increasingly recognised for its 

potential to make physical therapy more engaging by introducing game-like elements 

into therapeutic activities (Hendrickx et al. 2021; Evans et al. 2023).  

 

Additionally, most of the interventions examined actively promote user engagement by 

incorporating self-monitoring tools within their platforms, allowing individuals to record 

symptom fluctuations and monitor their condition's progression. The interventions that 

do this are Hinge Health, TRAK, The Knee OA (MVP), DETA and My Knee toolkit 

(Smittenaar et al. 2017; Button et al. 2018; Mrklas et al. 2020; Gruner et al. 2021). This 

approach, whereby participants log pain, function and exercise data and adapt the 

intervention to their needs as seen in DETA's exercise adjustments, promotes self-

awareness and instils a sense of accomplishment, effectively driving motivation 

(Jaarsma et al. 2019; Gruner et al. 2021). The foundation of this strategy is deeply 

rooted in established behavioural change theories, such as social cognitive theory and 

self-regulation theory (Schunk and Pajares 2010; Clark and Zimmerman, 2014; 

Tougas et a. 2015; Sage et al. 2017). These theories focus on the empowerment of 

individuals, suggesting that self-awareness can facilitate and sustain positive 

behavioural shifts. The non-integration of symptom self-monitoring in interventions like 

My Knee Exercise by Nelligan et al. (2019) and My Dear Knee by Alasfour and 

Almarwani (2022) indicates a potential weakness of these DHIs.  

Alerts and reminders were found to be integral to the design of several DHIs under 

review, specifically Hinge Health by Smittenaar et al. (2017), My Knee Exercise by 

Nelligan et al. (2019), DETA by Gruner et al. (2021) and My Dear Knee by Alasfour 

and Almarwani (2022). Enhancements to The Knee OA (MVP) are expected to include 

alerts and reminders, a decision informed by user feedback, as documented by 

Shewchuk et al. (2021). However, there are no reports of similar updates for TRAK by 

Button et al. (2018) or My Knee toolkit by Goff et al. (2023). Evidence suggests that 

such features in remote healthcare interventions play a dual role. They not only prompt 

patients to engage in specific behaviours but also foster a sense of shared 

responsibility and enhance patient autonomy in managing their own healthcare (Perri-

Moore et al. 2017).  
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In Hinge Health by Smittenaar et al. (2017), the reminders, delivered through text 

messages and emails, are reactive in nature. They are triggered when a participant's 

engagement falls below the recommended intensity (Mecklenburg et al. 2018). Such 

multi-channel communication (text and email) is believed to be a smart step, 

increasing the likelihood of capturing the user's attention (Jena 2021). My Dear Knee 

by Alasfour and Almarwani (2022), on the other hand, adopts a proactive approach in 

which the app sends timely alerts, such as "It’s time to exercise", aiming to instil a 

routine and proactively address adherence issues. This consistent nudge might help 

in habit formation, making the exercise regimen a part of the user's daily routine (Keller 

et al. 2021; Sobolev et al. 2023). My Knee Exercise by Nelligan et al. (2019) uses a 

Short Message System adherence support system, a direct and often effective 

communication channel. Short Message System, given its ubiquity and high open 

rates, has been proved to be effective in encouraging care seekers to stick to their 

medical regimen (Schwebel and Larimer 2018). 

Moreover, a common recognition of the value of human touch and personalised 

support was noticed across the seven DHIs included. This element is especially crucial 

for individuals managing chronic conditions as it helps mitigate feelings of isolation 

and supports sustained engagement with the intervention (Fledderus et al. 2015; 

Iovino et al. 2023). Hinge Health by Smittenaar et al. (2017) provides robust support 

for each user through a personal coach, fostering accountability and adherence to the 

program. The coach also encourages community building via in-app discussions, 

allowing for the sharing of experiences and support. On the other hand, My Dear Knee 

by Alasfour and Almarwani (2022) emphasises supervised exercise sessions, 

ensuring that participants fully understand and can perform exercises correctly before 

doing them remotely. Button et al. (2018) describe a comparable approach for TRAK, 

where patients use the intervention in conjunction with face-to-face sessions. This 

hands-on approach, coupled with structured guidance and education in My Dear Knee 

and TRAK, is believed to enhance the participants' understanding and execution of 

exercises, promoting self-efficacy and adherence to the intervention (Rogers et al. 

2016; Collado-Mateo et al. 2021). My Knee Exercise by Nelligan et al. (2019), while 

seemingly minimalistic in its approach with a "Contact us" button, offers a direct line 

of communication. This simple feature can be powerful, providing users with an 

avenue to seek clarification, report issues or get additional support when needed. 
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DETA prioritises participant safety by monitoring for adverse events. The proactive 

approach of a research coordinator periodically checking in via telephone ensures that 

any potential issues are promptly addressed. Additionally, users are encouraged to 

report adverse events, fostering a sense of responsibility and trust in the platform. 

While The Knee OA (MVP) by Mrklas et al. (2020) and My Knee toolkit by Goff et al. 

(2023) do not specify direct communication features, they are designed to complement 

in-person care, allowing users to report progress and concerns, thereby facilitating 

more effective patient-provider interactions during visits.  

2.5.3.3 Evaluating the usability of digital health interventions for chronic knee pain self-

management support 

 
The International Organisation for Standardisation (ISO 9241-11, 2018) defines 

usability as "The extent to which a product can be used by specified users to achieve 

specified goals with effectiveness, efficiency and satisfaction in a specified context of 

use". Early assessment of usability, including satisfaction rates, can provide insights 

into future user behaviour and adoption, which explain the high interest in it in five out 

of the seven DHIs included in this review (de Beurs et al. 2017; Spasić et al. 2015; 

Button et al. 2018; Nelligan et al. 2019; Shewchuk et al. 2021). Usability is recognised 

as a fundamental aspect of best practice in creating digital applications, with numerous 

established standards citing it as a critical criterion for evaluating DHIs (NHS England 

2018; MHRA 2021; ORCHA 2024). The focus on usability is particularly pertinent in 

healthcare applications, where users may encounter difficulties due to health-related 

or age-related challenges (Whitlock and McLaughlin 2012; Zapata et al. 2015).  

 

Usability assessments can employ qualitative, quantitative or mixed-method 

approaches, each of which is capable of providing distinct insights into the user 

experience, crucial for refining and improving the intervention's design and usability 

(Budiu 2017; Barnum 2021). The choice of method often depends on the specific 

objectives of the assessment and the stage of development (Barnum 2021). In the 

studies by Spasić et al. (2015), Shewchuk et al. (2021) and Goff et al. (2023), usability 

testing took place during the co-design phase. This stage of development is critical for 

pinpointing potential enhancements, and the qualitative feedback obtained was 

particularly valuable. It provided detailed insights into how users interact with the 
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system, identified specific functional issues and offered a deeper, contextual 

understanding of the user experience.  

 

Feedback from the participants on the TRAK App suite, The Knee OA (MVP) and My 

Knee toolkit interventions consistently highlighted three key areas for improvement: 

readability, personalisation and user engagement (Spasić et al. 2015; Shewchuk et al. 

2021; Goff et al. 2023). With regards to readability, there was a concerted call for 

enhancing the clarity of content. This included streamlining the language within the 

TRAK App suite and the The Knee OA (MVP) to make it more understandable. 

Additionally, suggestions for My Knee toolkit and the The Knee OA (MVP) focused on 

increasing the font size and boosting contrast to better serve users with varying visual 

abilities and literacy levels. Also, the feedback across the studies underscored the 

need to tailor the interventions more closely to users' individual needs, highlighting the 

impact of personalisation on psychological factors such as motivation and 

engagement (Burgers et al. 2015; Hutmacher and Appel 2022). Users of the TRAK 

App suite proposed the integration of a goal-setting feature, whereas for The Knee OA 

(MVP) and My Knee toolkit, there was an emphasis on customising exercise programs 

to match users' specific physical activities and requirements. Participants suggested 

several enhancements to the interventions to bolster user engagement. For the TRAK 

App suite, these included transitioning from static imagery to interactive videos along 

with the addition of a progress tracker and reminders. For The Knee OA (MVP), the 

introduction of a rewards system for goal attainment was recommended. Users of My 

Knee toolkit called for an increased number of videos featuring real-life experiences 

and expert advice to provide more depth and context to the user experience. These 

insights suggest that users are looking for DHIs that are not just informative but also 

adaptive and responsive to their evolving health needs and lifestyles. Quantitative data 

alone cannot provide sufficient information to achieve this degree of personalisation 

and responsiveness (Alwashmi et al. 2019). 

 

Spasić et al. (2015) and Shewchuk et al. (2021) extended their usability assessments 

to include quantitative evaluations of the overall usability of their interventions. They 

employed the System Usability Scale (SUS), a reliable metric where scores exceeding 

68 suggest above-average usability (Brooke 1996). The TRAK App suite achieved 

SUS scores of 78 from patients and 75 from physiotherapists, indicating its high 
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usability (Brooke 1996; Spasić et al. 2015; Vlachogianni and Tselios 2021). In contrast, 

The Knee OA (MVP) received lower SUS scores, with patients rating its usability as 

marginal at 57.8 and physicians deeming it unacceptable at 39.1 (Shewchuk et al. 

2021). While Shewchuk et al. (2021) did not provide reasons for these low scores, it 

is assumed that the disparity in usability scores between the knee OA (MVP) and the 

TRAK App suite may be attributed to the different user demographics in the studies. 

The TRAK App suite was assessed by a younger cohort, with patients averaging 23.12 

years and physiotherapists 37.46 years, whereas The Knee OA (MVP) was evaluated 

by an older group, with patient and healthcare professional mean ages of 68 and 43.5 

years, respectively. It has been established, as per Bangor et al. (2008), that older age 

groups tend to give lower SUS scores, potentially due to a decrease in technological 

engagement as age increases.  

 

In contrast, the usability of Hinge Health by Smittenaar et al. (2017) and My Knee 

Exercise by Nelligan et al. (2019) was rated during the trial. At this point, the 

developers' interest in usability tended to focus on evaluating user satisfaction. User 

satisfaction, recognised by the ISO 9241-11 (2018), is closely linked to the likelihood 

that users will recommend the DHI to others. The scores reflect not only the users' 

approval of the system's functionality but also their endorsement of the intervention as 

an effective form of healthcare delivery (Manzoor et al. 2019). Smittenaar et al. (2017) 

assessed user satisfaction of Hinge Health by employing the Net Promoter Scale, a 

common tool for determining user satisfaction in online health applications 

(Hajesmaeel-Gohari et al. 2022). In their study, participants with chronic knee pain 

rated their likelihood to recommend the program on a scale from 0 to 10. The results 

showed a high satisfaction rate, with scores averaging 9.2 at week 12 and slightly 

increasing to 9.3 by six months, indicating a consistent endorsement of the program. 

Nelligan et al. (2021) collected satisfaction scores of My Knee Exercise in their RCT 

on a scale from 0 to 7. The intervention group's satisfaction score was 5.6 out of 7, 

significantly higher than the control group's 4.4, reflecting a favourable response to the 

DHIs.  
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2.5.4 User engagement with digital health interventions for chronic knee pain self-

management support 

 
Engagement, as defined by Christensen et al. (2009), is the measure of how many 

participants fully experienced the proposed intervention and remained committed to it 

through the completion of the trial. Kelders et al. (2012) further clarify engagement as 

the extent to which a patient's actions correspond with the prescribed regimen set forth 

by the healthcare provider. Investigating engagement within the included interventions 

at this level of review is thought to help determine whether clinical effectiveness 

outcomes can be attributable to the intended interaction with the intervention. Out of 

the seven DHIs reviewed, five assessed user engagement. These are Hinge Health, 

TRAK, My Knee Exercise, DETA and My Dear Knee. These DHIs primarily determined 

engagement by monitoring participants' adherence to prescribed exercise programs 

(Mecklenburg et al. 2018; Button et al. 2018; Nelligan et al. 2021; Gruner et al. 2021; 

Alasfour and Almarwani 2022). 

 

Engagement in My Knee Exercise and My Dear Knee was assessed consecutively 

through user self-reports, using exercise logs and the validated Exercise Adherence 

Rating Scale (Newman-Beinart et al. 2017). Significant results were reported for both 

interventions, favouring the intervention groups compared to the control groups 

(Nelligan et al. 2021; Alasfour and Almarwani 2022). There was a significant between-

group difference in adherence rates (26.60% higher in the app group), with a moderate 

effect size in My Dear knee. Similarly, users of My Knee Exercise demonstrated a 

significant between-group difference in adherence, with a mean difference of 2.6 units 

on the Exercise Adherence Rating Scale, favouring the intervention. 

 

Conversely, in Hinge Health and DETA, the user engagement data collection was 

automated in the intervention arm and self-reported in the control arm. This 

discrepancy in assessment approaches across groups undermined the validity of 

direct comparisons between results in this review. For Hinge Health, engagement was 

measured based on the intervention group's completion rate of the program 

components, but the absence of a parallel assessment for the control group precluded 

a comparative analysis. The intervention group's data revealed that 59 out of 87 

participants (67%) finished the 12-week digital program, maintaining a 95% weekly 
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engagement rate. Similarly for DETA, participant engagement was automatically 

monitored through the app by tracking the duration of exercise video views, 

considering a session complete if over 75% was watched. In contrast, the control 

group self-reported their session attendance. Despite these differing methodologies, 

the results indicated no significant variance in the average number of weekly sessions 

between the DETA group (2.6 sessions) and the control group (3.2 sessions) (P > .05). 

 

In TRAK, different aspects were measured to assess user engagement (Button et al. 

2018). With regards to patients, engagement was measured through logging onto the 

website and 12-week follow-up assessments (Button et al. 2018). Among the 48 

patients in the TRAK group, 32 (66.67%) accessed TRAK from their homes and 29 

(60%) completed the follow-up assessments. Engagement among physiotherapists 

was evaluated based on the creation and updates of personalised exercise plans for 

patients. Out of 32 physiotherapists in the TRAK group, 29 (91%) co-created 

personalised plans but only 11 (34%) made updates, reflecting a decrease in website 

use over time. This study outperformed other studies reviewed by illustrating the 

difference in engagement levels between patients and physiotherapists, which is 

important to understand when healthcare providers are an active part of the proposed 

DHI. The observed reduction in physiotherapist engagement over time shed light on 

potential environmental and organisational challenges critical to consider when 

developing DHIs for integration into clinical practice. The physiotherapists in Button et 

al. (2018) mention factors such as the length and scheduling of appointments, limited 

time for TRAK usage during consultations, inadequate training on TRAK and 

technology access within physiotherapy services. Button et al. (2018) present these 

usage statistics without explicitly mentioning the data sources, which presumably 

came from the system's backend. The data was initially gathered to inform the future 

application of TRAK and identify training needs, but the lack of detailed data reporting 

was noted as a limitation by the study's authors. 

 
Engagement results and user satisfaction scores discussed earlier, both can indicate 

user “acceptance” of the technology proposed, which represents more than mere 

performance indicators of a technology during trials (Borsci et al. 2019). They embody 

a complex combination of intrinsic and extrinsic factors that shape users' perceptions, 

reflecting an interchange between system design, usability, and individual and 
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environmental influences (Borsci et al. 2019). To deconstruct and interpret these 

multifaceted results, researchers have developed theoretical models, with the 

Technology Acceptance Model (TAM) emerging as a pivotal construct, predicated on 

the dual pillars of perceived usefulness and perceived ease of use (Davis 1989). The 

model's focus on cognitive factors potentially neglects the role of emotional, social, 

and contextual variables in shaping technology acceptance (Bagozzi 2007). 

Recognising these limitations, subsequent iterations of TAM have attempted to 

broaden its scope. For instance, the Unified Theory of Acceptance and Use of 

Technology (UTAUT) incorporated social influence and facilitating conditions, while 

UTAUT2 further expanded to include hedonic motivation, price value, and habit 

(Venkatesh et al. 2003). These expansions reflect a growing acknowledgment of the 

multifaceted nature of technology acceptance. However, they may not provide the 

strongest theoretical foundation for studying patient adoption and continued use of 

technology due to differences in the factors influencing health behaviours, such as 

social, emotional, personality, and cognitive factors (Adler and Matthews 1994). For 

instance, the Patient Technology Acceptance Model has been developed to address 

the unique factors influencing technology acceptance in healthcare contexts (KL and 

Karsh 2006). Moreover, there is an increasing recognition of the dynamic nature of 

technology acceptance, suggesting that user perceptions and behaviours may evolve 

over time as they gain experience with a system. This temporal aspect of technology 

acceptance underscores the importance of adaptive interventions in promoting 

sustained technology use, particularly in healthcare settings where long-term 

engagement is crucial for managing chronic conditions (Almutairi et al. 2023). 

 

In conclusion, while models like TAM and its extensions have provided valuable 

insights into technology acceptance, future research should focus on developing more 

flexible, context-sensitive frameworks that can account for the complex interplay of 

individual, social, and environmental factors in shaping technology adoption and use. 

Such approaches will be particularly vital in healthcare settings, where the successful 

implementation of digital health interventions depends on an understanding of patient 

needs, preferences, and contexts. 
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2.5.5 Assessing the clinical effectiveness of digital health interventions for chronic 

knee pain self-management support 

 

Evaluations of non-operative interventions for chronic knee conditions focus on pain 

relief as a key indicator of treatment success, given its strong association with disability 

and functional limitations in knee conditions (Creamer et al. 2000; Sandhar et al. 2020; 

Naja et al. 2021). A total of four DHIs out of the seven selected in this review assessed 

their effectiveness on pain and function, namely Hinge Health, My Knee Exercise, 

DETA and My Dear Knee (See Table 9) (Mecklenburg et al. 2018; Nelligan et al. 2021; 

Gruner et al. 2021; Alasfour and Almarwani 2022). These studies compared the DHIs 

with controls, for example, standard treatment in Mecklenburg et al. (2018), 

physiotherapy care in Gruner et al. (2021) and education in Nelligan et al. (2021). The 

outcomes are generally encouraging, with significant improvement in pain and 

physical function consistently being reported by individuals with chronic knee pain. 
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DHIs / 

developers 

Author of 

the RCT 

Participant 
characteristics  

Age, BMI: mean ± SD, 
and Sex: (N female/male) 

Comparator Follow-up  Outcome 

measures 

Results  

Intervention vs 

Control 

 

Hinge Health 

Smittenaar et 

al. (2017) 

Mecklenburg 

et al. (2018) 

Intervention: 46 ± 12, 27 

± 5, (43/58) 

Control: 47 ± 12, 28 ± 4, 

(14/40) 

Knee care 

education and 

usual 

treatment. 

12 weeks Pain: KOOS 

Function: 

Short version 

KOOS 

physical 

function. 

Pain: (Significant 

reduction of 7.7, 95% 

CI 3.0 to 12.3, 

P=.002) in favour of 

intervention. 

 

Function:(Significant 

improvement in 

physical function 

(7.2, 95% CI 3.0 to 

11.5, P=.001) in 

favour of 

intervention. 

 

My Knee 

Exercise 

Nelligan et al. 

(2019) 

Nelligan et 

al. (2021) 

Intervention: 60.3 ± 8.2, 

31.1, (60/43) 

Control: 59 ± 8.5, 31.6, 

(66/37) 

My Knee 

Education 

website 

24 weeks Pain: 

Numerical 

rating scale  

Function: 

WOMAC 

Pain: (mean 
difference, 1.6 units; 
95% CI, 0.9-2.2 
units; 
P < .001) in favour of 
intervention. 

Function:(mean 

difference, 5.2 units; 

95% CI, 1.9-8.5 units; 

P = .002) in favour of 

intervention. 
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DETA 

Gruner et al. 

(2021) 

Gruner et al. 

(2021) 

Intervention: 58.5 ± 13.7, 

26.7 ± 3.7, (12/12) 

Control: 55.9 ± 13.3, 

27.5 ± 4.4 (9/17) 

Conventional 

Physical 

Therapy 

8 weeks Pain: 

PROMIS-PI  

Function: 

PROMIS-FS 

Pain: (-6.1 ± 6.7 vs -

1.5 ± 6.6, P<.05, 

d=0.78) 

 

Function: (6.0 ± 6.6 

vs 0.8 ± 5.8, P<.01, 

d=0.89)  

 

My Dear 

Knee 

Alasfour and 

Almarwani 

(2022) 

Alasfour and 

Almarwani 

(2022) 

Intervention: 53.65 ± 

3.96, N/A, (all female) 

Control: 55.15 ± 4.64, 

N/A, (all female) 

Exercise 

program in 

hand-outs. 

6 weeks Pain: Arabic 
Numeric Pain 
Rating Scale 
Function: 

Short 

(WOMAC)-

physical 

function 

subscale  

Pain: (Significant 

difference between-

groups 1.08, P= 

.015) in favour of 

intervention. (p<.001) 

 

Function: 

(Insignificant 

difference between-

groups, P=.619). 

(p<.001) 

 
Table 9: Details of the RCTs assessed the effectiveness of the selected DHIs for chronic knee pain on clinical outcomes. 

Abbreviations: DHIs Digital Health Interventions, DETA Digital Exercise Therapy Application, RCT Randomised Controlled Trial, 
BMI Body Mass Index, SD Standard Deviation, N Number, KOOS Knee Injury and Osteoarthritis Outcome Score, WOMAC 

Western Ontario and McMaster Universities Osteoarthritis Index, PROMIS Patient-Reported Outcomes Measurement Information 
System, PI Pain, FS Function.
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Mecklenburg et al. (2018) conducted an RCT to evaluate the Hinge Health app. This 

involved comparing two groups over a 12 week period, one of which used the app 

while the other was given three education pieces on self-care for chronic knee pain. 

Both groups also had access to treatment as usual. The study involved 162 

participants with chronic knee pain, 57% of whom were female, with an average age 

of 46 (SD 12) years. The intervention group, comprising 101 participants, showed 

notable improvements in terms of pain and function as assessed by the Knee Injury 

and Osteoarthritis Outcome Score (KOOS) and its short version for physical function 

validated outcome measures (Roos et al. 1998; Roos and Lohmander 2003; Perruccio 

et al. 2008). Results show significant improvements in the KOOS pain subscale and 

short scale, with 7.7- and 7.2- points, respectively. However, while the reported 

improvements were statistically significant, they may not have reached the threshold 

for minimal clinically important difference (MCID), typically considered to be 8 to 10 

points (Roos and Lohmander 2003). This suggests that although the intervention 

demonstrated potential, the clinical significance of the reported improvements might 

be less impactful for patients than initially perceived. The study's methodological rigor 

was evident in its use of block randomisation to ensure balanced group characteristics 

and the application of computer software for randomisation. Block randomisation is 

favoured in RCTs because it can help ensure a balance between groups and maintain 

consistent baseline characteristics (McPherson et al. 2012; Bruce et al. 2022). The 

study lacks complete blinding, which may introduce biases that could impact the 

internal validity of its results (Kamper 2018). While blinding in research evaluating 

technology against standard treatments may pose challenges, it is noteworthy that in 

Mecklenburg et al. (2018), the inclusion of a technology component in the control arm 

could have facilitated blinding as potentially participants and assessors would have 

been distracted from discerning the true nature of the intervention.  

 

Similarly, Nelligan et al. (2021) narrowed the focus of their RCT, limiting their 

assessment of My Knee Exercise to online self-management education. Their study 

took place over a 24 week period and involved 206 knee osteoarthritis patients, 61% 

of whom were female, with a mean age of 60 (SD 8.4) years. The participants were 

evenly distributed between intervention and control groups. Pain and function were 

assessed using a numerical rating scale and the Western Ontario and McMaster 

Universities Osteoarthritis Index (WOMAC) function subscale, respectively (Bellamy 
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et al. 1988). The intervention group showed greater improvements in knee pain and 

physical function, with significant differences in outcomes. The participants who 

engaged with the My Knee Exercise program had greater improvements in overall 

knee pain of 1.6 points (95% CI, 0.9 to 2.2 points; P < .001) and physical function of 

5.2 points (95% CI, 1.9 to 8.5 points; P = .002) when compared with the control group. 

The P-values indicate that the differences between the intervention and control groups 

were statistically significant (P < .05). However, the MCID for function subscale in the 

WOMAC is generally considered to be approximately 11 points, suggesting that while 

statistically significant, the improvements in function may not represent clinically 

meaningful changes for patients (Tubach et al. 2005). This study stands out due to its 

strict application of blinding to both participants and assessors, enhancing the 

reliability of the results and minimising the risk of biases. The robustness of the blinding 

process in this study ensures that the observed benefits in pain and function can be 

more confidently attributed to the intervention itself rather than external factors. Yet, 

as with Mecklenburg et al. (2018), the clinical significance of the improvements 

warrants a more cautious interpretation. 

 

Gruner et al. (2021) compared DETA to conventional physical therapy in their RCT. 

Their study, which took place over an 8 week period, involved 50 participants with 

nonoperative knee conditions, 42% of whom were female, with an average age of 57.1 

years (SD 13.4). They were divided into two groups: a DETA group with 24 participants 

and a control group with 26. The study's sample size is smaller compared to those in 

Mecklenburg et al. (2018) and Nelligan et al. (2021), warranting careful interpretation 

of its findings. Despite this limitation, the study boasts high methodological quality 

(Toonders et al. 2023). The participants were primarily assessed (PROMIS) for pain 

and function using the Patient-Reported Outcomes Measurement Information System 

for pain and physical function (Brodke et al. 2016; Crins et al. 2018). The DETA group 

reported a significant decrease in pain scores of 6.1 points (95% CI, 3.5 to 8.4 points, 

P<.05, d=0.78) and a significant increase in function scores of 6.0 points (95% CI, -

1.6 to 3.3 points, P<.01, d=0.89) compared to the control group after 8 weeks of using 

DETA. While statistically significant, the lack of established MCIDs for the PROMIS 

measures in knee pain populations complicates the interpretation of the clinical 

relevance of these improvements. However, the study did not blind its participants, 

potentially introducing performance bias (Kamper 2018). While achieving blinding in 
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behaviour change interventions may seem unfeasible, Boutron et al. (2007) 

recommend concealing participants' trial group assignments and specific study aims 

to reduce performance bias as much as possible. Nevertheless, the results of this 

study suggest that self-management support DHIs may be as effective as, or even 

superior to, traditional physiotherapy in managing chronic knee pain and improving 

function.  

 

Alasfour and Almarwani (2022) investigated the effectiveness of My Dear Knee 

compared to traditional paper handouts in a study that took place over a  6 week period 

and included 40 female participants, averaging 54.40 (SD 4.3) years. They were 

equally divided between the intervention (My Dear knee) group and the control group, 

which was given a printed copy of the same exercise program. Pain was assessed 

using the Arabic Numeric Pain Rating Scale, which uses a scale from 0 to 10, with 10 

indicating the worst pain, and is a valid and reliable tool for assessing pain intensity in 

patients with knee OA. Physical function was measured using the Arabic version of 

the reduced (WOMAC)-physical function subscale (Alghadir et al. 2016a; Alghadir et 

al. 2016b). The participants in the intervention group reported a statistically significant 

decrease in pain, but improvement in physical function was not significant when 

compared with the control group. Specifically, the mean difference between-groups 

for pain was -1.08, which was statistically significant (p = .015) with an effect size of 

0.165. For physical function, the intervention group showed an average within-group 

improvement of 5.11 points (95% CI 2.45 to 7.77), which is below the 6.5 points 

required for clinical significance, although the confidence interval (CI) did encompass 

the value considered clinically meaningful. The study's methodology incorporated 

simple randomisation, which ensures unpredictability but might not provide a balanced 

distribution of baseline characteristics in smaller sample sizes (Xiao et al. 2011). This 

could introduce a potential limitation in the study's design. Additionally, outcome 

assessors were not blinded in this study, raising concerns about detection bias 

(Mansournia et al. 2018; Higgins et al. 2023). The study's focus on female participants 

reflects the unique challenges faced by Saudi women in adhering to home-based 

exercise routines. While this focus provides valuable insights into this demographic's 

needs, it also narrows the generalisability of the study findings. 
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The reviewed RCTs display methodological differences, particularly in terms of sample 

size, blinding and randomisation techniques, calling for a cautious approach when 

interpreting their results. However, the presence of other robust methodological 

elements within these studies lends weight to their findings when combined and 

suggests broader applicability, as follows. Firstly, a consistent effort to minimise 

potential confounders is evident across all studies with computerised randomisation 

(Mecklenburg et al. 2018; Nelligan et al. 2021; and Gruner et al. 2021; Alasfour and 

Almarwani 2022). Secondly, the sample sizes in the four RCTs range from 40 to 206 

participants, with each study aiming for a balance between precision and statistical 

power to detect clinically important differences (Embry and Piccirillo 2020). Thirdly, a 

moderate spectrum of participant ages, with means ranging from 46 to 60 years, was 

included in all the studies combined (Mecklenburg et al. 2018; Nelligan et al. 2021; 

Gruner et al. 2021; Alasfour and Almarwani 2020). Studies by Mecklenburg et al. 

(2018) and Gruner et al. (2021) feature a relatively younger participant base, focusing 

on general knee pain management. Conversely, the remaining two studies 

predominantly involve an older demographic, aligning more with the common age 

group afflicted by knee OA (Nelligan et al. 2021; Cui et a. 2020; Alasfour and 

Almarwani 2020). Lastly, gender representation within the studies is also thoughtfully 

considered, given the heightened susceptibility of females to this type of chronic pain 

(Cui et al. 2020). Apart from Alasfour and Almarwani (2022), there is a commendable 

trend of inclusive gender participation across the RCTs (Mecklenburg et al. 2018; 

Nelligan et al. 2021; Gruner et al. 2021). However, while the current evidence suggests 

promise for DHIs in this field, there is significant room for improvement in terms of 

clinical impact. By focusing on these area, future developers can work towards 

creating interventions that not only demonstrate statistical significance but also deliver 

meaningful, noticeable benefits to individuals suffering from chronic knee pain. 

 

2.5.6 Lessons learned from the selected digital health interventions for chronic knee 

pain self-management support in this section 

 
It can be inferred from the literature above that iterative co-design is a recognised 

practice, it being well-documented in some of the selected DHIs in this review (Spasić 

et al. 2015; Button et al. 2018; Mrklas et al. 2020; and Goff et al. 2023). However, 

these DHIs have not been thoroughly tested for clinical or cost-effectiveness in order 

to understand the value of this development strategy (Goff et al. 2023). This reflects a 
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common trend in healthcare research, where the full potential of co-designed 

interventions, particularly in terms of their impact on health management and long-

term user engagement, remains underexplored (Grindell et al. 2022). Despite this 

research gap, the healthcare field is increasingly advocating for co-design, especially 

in behavioural interventions for self-management support (Michie et al. 2017). The 

upfront investment in co-design, both in financial and time resources, is substantial, 

but the expected benefits are assumed to outweigh cost (Silvola et al. 2023). These 

potential benefits include the possibility of reducing healthcare costs, lowering risks 

and improving the quality of healthcare services, which emphasises the importance of 

co-design in creating personalised, effective and adaptable DHIs (Silvola et al. 2023). 

 

Additionally, the reviewed literature reveals a concerted effort by developers of the 

selected DHIs to enhance user engagement and uptake, aiming to optimise the impact 

on clinical outcomes. A general agreement regarding the choice of strategies to 

stimulate engagement is evident, albeit with variations in their implementation. Given 

the geographic diversity of these interventions, these differences likely stem from the 

tailored nature of these DHIs, suggesting that developers chose the most suitable 

engagement methods based on the specific needs and context of their target 

population (Berkowsky and Czaja 2015). The level of detail reported about the 

interventions also varies, with some studies providing greater transparency than 

others. This inconsistency in reporting limits the ability to fully compare and contrast 

the interventions, a challenge that is recognised within the broader field of digital 

behavioural interventions (Thomas Craig et al. 2021). 

 

In this review, the importance of evaluating the usability of DHIs was emphasised by 

the developers of most of the studied DHIs, aligning with the guidelines for best 

practices in digital innovation (NHS England 2018; MHRA 2021; ORCHA 2024). The 

assessment of usability varied across the DHIs, with diverse evaluation methods 

tailored to specific goals and stages of development being employed. While qualitative 

methods were used to refine interventions for better alignment with the needs of the 

target audience, quantitative assessments measured users' digital skills and their 

overall satisfaction with the interventions (Barnum 2021). However, notable 

exceptions were observed in the case of "DETA" by Gruner et al. (2021) and "My Dear 

Knee" by Alasfour and Almarwani (2022), where no usability testing was reported, 
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marking a significant oversight in their development process. Despite Alasfour and 

Almarwani's (2022) intention to create a user-friendly platform, they did not detail the 

strategies or methods employed to achieve usability, leaving a gap in their design's 

validation. 

 

The effort put into designing and testing the proposed DHIs by the developers was 

reflected in their users’ engagement. As per the four studies examined, the results of 

engagement were commendably high, indicating that the components of these DHIs 

successfully encourage sustained participation in exercise regimens. This finding adds 

to discussions surrounding the potential waning of users’ interest and engagement 

over time (Wangberg et al. 2008; van Ballegooijen et al. 2014). However, the 

methodologies used to measure engagement present certain limitations that could 

compromise the integrity of the findings. For instance, My Knee Exercise and My Dear 

Knee relied on self-reporting, which is susceptible to inaccuracies due to recall bias or 

a tendency to provide socially acceptable responses rather than truthful ones, as noted 

by Latkin et al. (2017) and Burnell et al. (2021). Conversely, Hinge Health and DETA 

employed automated tracking for engagement, which likely yields more accurate data 

but does not allow for direct comparison with control groups not using the same 

method. This inconsistency in engagement measurement across studies, which has 

been previously highlighted by Yang et al. (2022), poses challenges for comparing the 

results of health interventions across different studies and may undermine the validity 

of such comparisons. 

 

With regards to clinical effectiveness, the reviewed self-management support DHIs 

offer a promising method for managing chronic knee pain. They provide outcomes that 

are comparable with or better than those achieved through standard care and 

physiotherapy. However, the evidence from merely four studies is not robust enough 

to conclusively affirm the overall clinical effectiveness of DHIs. Despite this, the 

positive indications from these preliminary studies offer an encouraging sign, 

warranting additional research to further explore and validate the efficacy of DHIs in 

this context.  
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2.6 Self-management support in Saudi healthcare: practices, perceptions and 

technological integration 

 
2.6.1 Setting the scene for the section 

 
The term self-management has recently appeared in Saudi-specific literature (Al 

Johani et al. 2015). An examination of the Saudi Arabian literature on self-

management support revealed there are only two published studies in the domain of 

musculoskeletal conditions, whereas the practice is widely used in the management 

of other health conditions, predominantly diabetes (Adem 2017; Al Johani et al. 2015; 

Alasfour and Almarwani 2022). There is a significant burden of chronic 

musculoskeletal disorders, particularly OA, within the Saudi population, placing the 

nation among the top three for OA cases in the Middle East and North Africa region 

(Shamekh et al. 2022). Recent local research highlights the extent of the issue, with 

knee OA reported as affecting between 18.9% and 41.5% of the country's 32 million 

residents (AlKuwaity et al. 2018; Thigah and Khan 2020; Shamekh et al. 2022; 

GASTAT 2022). The observed limited interest in self-management support for knee 

conditions in the Saudi literature raises questions regarding its application in clinical 

practice and the adherence of physiotherapists to evidence-based practice (Diener 

2021).  

 

2.6.2 Perspectives on self-management support among Saudi physiotherapists 

 
Within the limited literature on Saudi research on chronic musculoskeletal pain self-

management support, Adem's (2017) doctoral thesis stands out as a pioneering study 

examining the perspectives of physiotherapists and patients on this matter. Utilising a 

mixed-methods approach, Adem explored the intricacies of chronic lower back pain 

treatment to shed light on the dominant practices in Saudi physiotherapy settings and 

provide a foundational understanding of self-management support within the Saudi 

healthcare context. 

 

In the first phase of the study, Adem (2017) surveyed a total of 101 physiotherapists 

from 18 cities across Saudi Arabia, focusing on their assessment of and treatment 

methods for chronic lower back pain. The results show a predominant focus on pain 

alleviation (45.5%) rather than functional improvement (27.7%) among 
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physiotherapists, influencing their preference for pain-centric outcome measures to 

estimate treatment success. Exercise and advice emerged as the most common 

treatment modalities chosen by 71.3% and 67.3% of the sample, respectively, yet 

there was a notable reliance on passive interventions like hot packs and electrotherapy 

(38.6%). The study highlighted a significant gap in the adoption of clinical practice 

guidelines, with 77% of the participants not following any standardised protocol for 

chronic lower back pain, which helps explain the therapist's reliance on passive 

treatment modalities. This finding aligns with the results of Alshehri et al. (2017), who 

explored the awareness and application of evidence-based practice among Saudi 

physiotherapists. Their survey of 376 physiotherapists revealed that 75.6% of them 

were relying on personal experience to make clinical decisions in their daily practice 

and approximately 23% were not familiar with the term evidence-based practice.  

 

In Adem's (2017) study, 61.4% of the physiotherapists who completed the survey 

reported that they were integrating self-management support strategies into their daily 

practice.  Adem (2017) also conducted semi-structured interviews with 18 

physiotherapists and 16 chronic lower back pain patients, providing valuable 

clarification regarding the physiotherapists' actual perceptions of self-management 

support strategies. This approach highlights the importance of combining different 

sources of data to achieve a more comprehensive understanding of a phenomenon, 

particularly in unexplored areas (Teddlie and Tashakkori 2008; Dawadi et al. 2021). 

Based on the interviews, Adem (2017) found that physiotherapists and patients with 

chronic lower back pain in Saudi maintain a wide range of interdependent 

expectations, preferences and practices. Physiotherapists acknowledge the 

significance of active and self-management support strategies but often prioritise 

passive pain relief modalities, including electrotherapy and massage, to meet patient 

expectations and foster treatment adherence. Indeed, the patients included in the 

study show a high preference for receiving passive treatments, such as rest and 

massage, which may stem from cultural norms, past healthcare experiences or a quest 

for immediate pain relief (Adem 2017). This preference for passive treatments is 

corroborated by Alshehri et al. (2020), who found such modalities, often discouraged 

in clinical practice guidelines, to be prevalent in Saudi physiotherapy practice. 
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Adem's (2017) research further revealed that while some patients were open to active 

management strategies, particularly when paired with passive treatments, their 

knowledge of self-management practices was often limited to basic exercises and 

posture correction. This narrow perspective on self-management support is also 

reflected in the physiotherapists' approach. Although they promote active lifestyles, 

there appears to be a notable deficiency in their understanding and application of 

behaviour change models to promote the desired behaviour change, suggesting a gap 

in their training on the broader concepts of self-management support. This observation 

is corroborated by Alodaibi et al. (2022), who conducted a qualitative study into Saudi 

physiotherapists' perceptions of their role in promoting health among patients with 

musculoskeletal conditions. The study makes clear that while physiotherapists 

recognise the critical nature of lifestyle behaviour modification as part of patient care, 

they often lack the skills necessary to facilitate these changes. This highlights a gap 

in both undergraduate and postgraduate training that contributes to this shortfall in 

delivering comprehensive self-management support in Saudi (Dean et al. 2019; 

Alodaibi et al. 2022). 

 

Additionally, during the interviews, physiotherapists expressed their intention to create 

personalised treatment plans that consider the patient's lifestyle (Adem 2017). 

However, they frequently reverted to prescribing treatment methods on their own due 

to a concern that patient participation might challenge their professional authority. This 

behaviour was also observed in the Saudi DHI My Dear Knee by Alasfour and 

Almarwani (2022), where physiotherapists alone chose the exercises for the 

intervention, excluding patients with knee OA from the decision-making process. This 

tendency suggests a paternalistic attitude towards patient involvement in decision-

making, which is likely a reflection of the biomedical model's influence within the Saudi 

healthcare system, as discussed in the literature (Walston et al. 2008; Almoajel et al. 

2012; Alotaibi et al. 2022). Despite this, there is an emerging trend in recent studies, 

including those by Alshehri et al. (2020) and Alotaibi et al. (2022), pointing towards a 

gradual shift to patient-centred care within the Saudi healthcare system. This shift, 

however, is not yet fully apparent in the day-to-day practices of physiotherapists, as 

documented by Adem (2017) and others (Al-Sahli et al. 2021). The transition to a more 

inclusive, collaborative model of care is underway, but the current situation suggests 

that more work is needed to align clinical practices with this evolving paradigm. 
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The study by Adem (2017) also highlights physiotherapist concerns regarding the 

constraints on their professional autonomy when it comes to assessment and 

treatment within the Saudi healthcare system. They perceive these constraints as 

impediments to effectively advocating for self-management approaches. The debate 

over the autonomy of physiotherapists in Saudi Arabia is well-documented, with 

discussions covering multiple issues, ranging from the need for direct access to the 

prevailing dominance of physicians in the healthcare system (Alghadir et al. 2020; 

Alosaimi et al. 2022). The literature presents mixed evidence on this matter; some 

sources, such as in Al-Imam and Al-Sobayel (2014) and Muaidi and Shanb (2016), 

suggest that physiotherapists enjoy considerable control over their clinical decisions, 

whereas others indicate the opposite (Alghadir et al. 2020). Nonetheless, when 

professional autonomy is restricted, it can significantly hinder the incorporation of 

contemporary, evidence-based care practices into daily practice alongside the more 

traditional methods that are commonly used (Lim et al. 2021).  

 

2.6.3 Patient engagement in Saudi self-management programs 

 
This subsection synthesises the existing data on Saudi patients' attitudes towards self-

management support programs in order to establish a general understanding of levels 

of engagement with this model of care within the Saudi healthcare system as well as 

the present challenges.  Studies on Saudi patients' attitudes towards self-management 

practises have so far been confined to diabetic patients (Al Johani et al. 2015; Saad 

et al. 2018; Alshahri et al. 2020). Such patients may differ from those with chronic knee 

and/or musculoskeletal pain; however, investigating the attitudes of patients who live 

in the same geographical region, hold similar cultural beliefs and are treated by the 

same healthcare system may aid in gaining a general understanding of the factors that 

influence acceptance and engagement (McQuaid and Landier 2017). 

 

The level of patient engagement with self-management support programs among the 

diabetic population was determined by assessing glycaemic control (Al Johani et al. 

2015; Saad et al. 2018; Alshahri et al. 2020). Al Johani et al. (2015) recruited a total 

of 201 participants aged between 26–65 years old with type 2 diabetes and gave them 

a questionnaire to complete. The results obtained from the questionnaire’s responses 
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show that only 15% of the participants had a controlled glucose level. The authors 

attributed this to the low compliance to self-management practices by the participants. 

Similar results were also reported by Alshahri et al. (2020). Though both studies are 

cross-sectional in design and the findings cannot be generalised, they suggest that 

despite the availability of such programs, there may be a lack of awareness, 

motivation, or both among those who participated in these studies. 

 

Al Johani et al. (2015) found that diabetic patients were advised to follow a range of 

self-management practices, such as diet, exercise and self-monitoring of blood sugar 

levels. However, the advice they received fell short of international standards for self-

management education in diabetes (American Diabetes Association 2009). Patients 

participating in the study reported not receiving any education from their clinicians that 

explained the importance of these activities for their condition. It appears that self-

management behaviours were introduced to the patient merely as part of the usual 

treatment to be applied at home and were not accompanied by comprehensive 

education on their importance. This educational deficit is confirmed by of Saad et al. 

(2018) and Alshahri et al. (2020), who found that nearly 60% of patients lacked access 

to essential education about their condition, which is supposed to underpin self-

management education. Adem's (2017) thesis further illuminates this issue, revealing 

that patients with lower back pain also reported receiving inadequate information from 

their physiotherapists, hence not addressing their concerns or the hesitancy of the 

disease. 

 

Furthermore, an examination of self-management support programs for diabetes 

revealed another possible contributing factor. The absence of tailored self-

management strategies that consider the needs of each patient may have contributed 

to the unsatisfactory engagement. The focus of programs has been on standard self-

management practices that are globally recommended for diabetes care, including 

diet, exercise, foot care, medication management and glucose monitoring (Toobert et 

al. 2000; Al Johani et al. 2015; Saad et al. 2018; Alshahri et al. 2020). Although these 

practices are supported by international guidelines, the research suggests that the 

distinct cultural, personal and individual variances among patients are being ignored 

and there is a tendency to advise a standardised approach. This issue was also 

evident in the use of the knee-focused intervention My Dear Knee by Alasfour and 
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Almarwani (2022), where uniform exercise routines were provided to all app users, 

overlooking the critical role of personalisation in self-management support. 

Nonetheless, the user engagement with this digital solution was more positive than 

the engagement levels noted in the studies by Al Johani et al. (2015), Saad et al. 

(2018) and Alshahri et al. (2020), possibly due to the educational content and the 

inclusion of visual and interactive elements in the application. 

 

2.6.4 Technological advancements in Saudi self-management support 

 
Digital self-management support was first used in Saudi Arabia's healthcare system 

in the treatment of diabetes, providing a prototype for new interested developers to 

emulate. The online program SANAD, which translates to "support" in Arabic, 

embodies this innovative spirit. Designed by Alanzi et al. (2016), SANAD is a 

pioneering dual-platform system, comprising a patient-facing mobile app and a 

clinician-oriented website. This program is not only a tool but also a catalyst for 

change, designed to inspire diabetic patients to embrace an active role in their health 

management. By tracking and reporting their glycaemic readings, emotional well-

being and daily behaviours, patients provide clinicians with a real-time window into 

their condition to facilitate patient-practitioner communication. The role of SANAD is 

to work as a supportive tool that facilitates symptom tracking and improves 

communication with healthcare practitioners, aligning with The Knee OA (MVP) and 

My Knee toolkit (Mrklas et al. 2020; Goff et al. 2023). 

 

My Dear Knee, the home-based exercises app for women with knee OA previously 

discussed in this chapter, is another example of technology being used in the Saudi 

Healthcare system to encourage patients to manage their conditions (Alasfour and 

Almarwani 2022). However, some differences can be noticed between SANAD by 

Alanzi et al. (2016) and My Dear Knee. Patients using SANAD are active participants 

in their care, working collaboratively with their healthcare provider to monitor their 

condition (Alanzi et al. 2016). However, in Alasfour and Almarwani (2022), the 

participants using My Dear Knee were passive recipients of exercise regimes that 

were prescribed for them. Additionally, SANAD was developed via multi-stages of 

research, including co-design along with usability and feasibility assessment. This 

reflects the practice followed globally to effectively develop digital self-management 
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support interventions, particularly for knee conditions, as discussed previously in this 

review (Skivington et al. 2021). SANAD was built upon qualitative research that 

explored the perceptions of future users of this kind of remote management (Alanzi et 

al. 2014). Further studies were conducted to assess the application, aiming to evaluate 

its face validity and user satisfaction. The data showed that it was usable and feasibly 

could achieve its aims. Moreover, the patients included in the study were satisfied and 

supportive of the digital tool (Alanzi et al. 2016, 2018). This multi-stage effort to 

develop the application was not applied with My Dear Knee, particularly in terms of the 

lack of inclusion of user comments on the concept of the application and the digital 

literacy necessary to deal with such tech solutions for a prolonged period to manage 

chronic pain (Alasfour and Almarwani 2022). 

 

Despite the generational differences between the SANAD and My Dear Knee 

participants, the average age of the former being 30 and the latter 54, their shared 

willingness to engage with technological solutions is indicative of the broader digital 

proficiency within the Saudi population (Alanzi et al. 2014; Alasfour and Almarwani 

2022). This is evident in the high rates of technology device usage across diverse 

demographic groups in Saudi Arabia (Kemp 2023). Notably, even among the elderly, 

who are often presumed to be less tech-savvy, there is a substantial engagement with 

the Internet, with usage rates between 74.5% and 93.3% among Saudis aged 60 and 

above (Olson 2022; CST 2022). This widespread digital engagement is a direct result 

of the country's digitalisation initiatives, which have made technology an integral part 

of accessing various services, thereby fostering an environment conducive to the 

adoption of technology in healthcare self-management. 

 

2.6.5 Lessons learned from the reviewed literature in this section 

The existing body of literature reveals a complex situation regarding healthcare self-

management support within the Saudi context. While Saudi physiotherapists have 

been found to recognise the value of self-management practices in managing chronic 

musculoskeletal pain, a notable gap between their conceptual understanding and 

practical application is evident (Adem 2017). Furthermore, physiotherapists were 

found to dictate care, with low involvement of patients in care decision making, which 

is not conducive to effective self-management as this relies on a collaborative 
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relationship between patient and health provider (Walston et al. 2008; Almoajel et al. 

2012; Allinson and Chaar 2016; Adem 2017; Liu and Jiang 2019; Hong and Oh 2020; 

Alotaibi et al. 2022). Also, passive treatment approaches were found to be primarily 

used in physiotherapy treatment plans based on patient preferences and to deviate 

from updated clinical guidelines (Adem 2017; Alshehri et al. 2017; Alshehri et al. 

2020).   

The literature reviewed in this section also revealed a critical insight into Saudi 

patients’ engagement with self-management support programs. Studies focusing on 

diabetic Saudi patients have shown low adherence to self-management practices, with 

education about the importance of these practices often lacking (Al Johani et al. 2015). 

Saudi patients exposed to this type of self-led program were not given proper self-

management education and plans were not personalised to meet individual needs 

(Adem's 2017; Saad et al. 2018; Alshahri et al. 2020). These findings highlight the 

gaps in knowledge of healthcare providers in Saudi with regards to self-management 

support. These programs are often implemented into healthcare systems globally in 

stages, which include training healthcare providers on how to empower patients to co-

lead the care through education, skill building and two-way communications (Leplege 

et al. 2007; Edvardsson et al. 2008; Silver 2018). The way in which Saudi healthcare 

providers were found to deliver self-management programs does not foster 

collaboration or empower patients and indicates a paternalistic approach to care. 

 
Interestingly, the literature reviewed provides a glimpse of digital integration in the 

Saudi context that supports self-management. This is exemplified by initiatives like the 

SANAD program for diabetes care and the My Dear Knee app for knee OA 

management (Alanzi et al. 2014; Alasfour and Almarwani 2022). SANAD is a 

comprehensive dual-platform that engages diabetic patients in self-monitoring and 

clinician communication, unlike the more passive My Dear Knee app, and was 

meticulously developed through co-design and usability testing, unlike its counterpart. 

The reported willingness of Saudi patients in these studies to engage with these 

technological solutions, regardless of generational gap, underscores a broader trend 

of digital proficiency within the population (Kemp 2023). This digital readiness paves 

the way for the future integration of technology into healthcare self-management 
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support, promising to enhance the patient-provider relationship and improve health 

outcomes in Saudi Arabia. 
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2.7 Gaps in the literature and conclusion 

 
Research within Saudi Arabia has highlighted the notable presence of chronic knee 

pain and Knee OA among its population, with cultural and environmental factors 

potentially contributing to its prevalence (AlKuwaity et al. 2018; Thigah and Khan 2020; 

Shamekh et al. 2022). There is a global trend of empowering patients by incorporating 

self-management support into treatment paradigms. This approach aims to improve 

quality of life, promote independence and alleviate healthcare burdens (Grady and 

Gough 2014; Dineen-Griffin et al. 2019). Despite the prevalence of musculoskeletal 

conditions in Saudi Arabia, which reflects global patterns, the Saudi literature shows 

a gap in the evidence on integrating self-management support into clinical settings, 

particularly for chronic knee pain. 

 

The work of Adem (2017) reveals a willingness among Saudi physiotherapists to 

innovate and adapt, yet there is a scarcity of research activity that has resulted in a 

dearth of comprehensive literature. Adem’s (2017) findings offer valuable insights into 

the current practices of Saudi physiotherapists and their engagement with self-

management support for chronic lower back pain, providing a crucial starting point for 

researchers and intervention developers. Nonetheless, this information alone is not 

enough to fully depict the broader context across different regions, conditions or 

demographics within Saudi Arabia. To advance the understanding of self-

management in Saudi Arabia's healthcare setting, it is important to focus the 

investigative lens on healthcare practitioners and patients to gain insights beyond 

those provided by Adem (2017). A robust exploration that includes the perspectives of 

physiotherapists and individuals with chronic knee pain across various demographics 

will meaningfully enhance the knowledge base. 

 

Global efforts to integrate self-management support into the management of chronic 

knee pain have taken advantage of technological advancement and the wider adoption 

of mobile devices around the world. This has manifested in a growing number of DHIs 

designed to exclusively support individuals with chronic knee pain self-manage via 

evidence-based online resources and interactive features that were developed based 

on an understanding of behaviour change theories (Spasić et al. 2015; Smittenaar et 

al. 2017; Nelligan et al. 2019; mrklas et al. 2020; Gruner et al. 2021; Alasfour and 
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Almarwani 2022; Goff et al. 2023). Preliminary data on these interventions reveals 

their power to catch the attention of users and encourage them to engage in positive 

behaviours, which translates into less pain and improved function. However, literature 

on the Saudi context does not reflect this global effort, especially in relation to chronic 

knee pain. Alasfour and Almarwani (2022) are a rare exception. Their study provides 

insights into a specific subset of the population with chronic knee pain, namely older 

females, which may not reflect the broader demographic affected by this condition in 

Saudi Arabia.  

 

To the best of the researcher’s knowledge, there is a notable gap in the literature 

concerning the perspectives of both physiotherapists and individuals with chronic knee 

pain on self-management support and digital integration. To date, no published study 

has specifically explored these key stakeholders' needs or skills in relation to utilising 

digital health solutions in Saudi Arabia. Understanding these perspectives is crucial to 

developing effective self-management strategies tailored to their needs. This 

approach is reinforced by previous recommendations in the literature that highlight the 

necessity of this research to lay a foundational understanding for future studies and 

for researchers interested in this field. Moreover, this research will enhance the clinical 

practices of physiotherapists in Jeddah and across Saudi Arabia, ultimately furthering 

the provision of advanced care in the management of chronic knee pain. 
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2.8 Research aim and questions 

 
2.8.1 Overarching research aim 

 
To explore digital self-management support for knee pain within current physiotherapy 

practices in Jeddah, Saudi Arabia. 

 
2.8.2 Research questions for phase 1 

Q1: How do current physiotherapy practices for knee conditions in Jeddah, Saudi 

Arabia align with self-management support principals? 

Q2: How do physiotherapists and individuals with knee pain attending physiotherapy 

settings in Jeddah, Saudi Arabia perceive digital self-management support initiatives? 

2.8.3 Research question for phase 2 

 
How usable is the "TRAK-Saudi" platform for physiotherapists and individuals with 

chronic knee pain in Jeddah, Saudi Arabia? 

 
 
The next chapter outlines the philosophical assumptions that guided the selection of 

the research paradigm, followed by the choice of research design, which was chosen 

to answer the research questions and fulfil the overarching aim of the study. 
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Chapter Three: Philosophical Underpinnings and Research Design 

 

3.1 Introduction to the chapter 

 
The chapter discusses the researcher’s philosophical assumptions and the paradigm 

chosen to accomplish the research aim. It then discusses the selected research design 

and the reasons behind the choice. Together, these elements lay the groundwork for 

a comprehensive understanding of this research framework and approach, guiding the 

exploration that follows. 

 

3.2 Research philosophy 

 
A researcher’s approach to any research they are conducting is influenced by their 

worldview, which is comprised of their beliefs and philosophical assumptions about 

the nature of the world and the development of knowledge (Guba and Lincoln 1994; 

Creswell 2018). These philosophical assumptions guide the entire research process, 

underpinning the way in which data pertaining to a phenomenon is gathered, analysed 

and used (Creswell 2014). Researchers choose a paradigm that fits their worldview, 

beliefs and philosophical assumptions when conducting research. That paradigm is a 

framework that informs the entire research process, from defining the research 

question to deciding how it should be answered, that is, which methods should be 

chosen to investigate the phenomena, and interpreting the findings, all of which ensure 

the reliability and validity of the research (Creswell 2014). 

 

There is a seemingly ever-expanding plethora of paradigms, but four broad paradigms, 

positivism, constructivism, transformative and pragmatism, are commonly discussed 

in the literature (Creswell 2014; Sekaran and Bougie 2016; Kivunja and Kuyini 2017). 

Each of these is based on assumptions related to the following elements: ontology 

(What is the nature of reality?), epistemology (What is the relationship between the 

researcher and that being researched?), axiology (What is the role of values?), 

methodology (What is the process of research?), and rhetoric of research (What is the 

language of research?) (Lincoln and Guba 1985; Kaushik and Walsh 2019). Every 

paradigm has its own perspective on each of these elements (Kaushik and Walsh 

2019). More detail regarding the purpose and application of the paradigms and their 

perspectives on these elements are presented in Table 10. 
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Paradigm  Definition Ontolog

y 

(What is 
the nature 
of reality?) 

Epistemology 

(What is the relationship 
between the researcher 

and that being 
researched?) 

Axiology 

(What is the role of 
values?) 

 

Methodology 

(What is the process of 
research?) 

 

Rhetoric 

(What is the 
language of 
research?) 

 

 

Positivism  

Helps in 
generating 
causal 
relationships or 
associations 
that will help 
predict and 
control a 
phenomenon 
under 
investigation. 

Singular 
reality 

Distance and 
Impartiality 
 
(Data collected using 
tools) 

Researchers 
conduct bias 
checks. 
 
(Unbiased) 

An existing theory 
is tested by 
researchers. 
 
(Deductive) 
(Quantitative) 

Formal style 

 

Constructivism 
 

(also known as 
interpretivism) 

Affirms that 
people develop 
subjective 
meanings 
toward things, 
which are 
influenced by 
the historical 
and cultural 
background 

Multiple 
realities 

Closeness and 
subjectivity 
 
(Data collected 
through site visits) 
 

Researchers 
actively discuss 
and use their own 
biases and 
interpretations. 
 
(Biased) 

From participants' 
views, researchers 
build patterns, 
theories, and 
interpretations. 
 
(Inductive) 
(Qualitative) 

Informal style 
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Transformative 

Examines the 
history or 
needs of a 
marginalised 
group in 
society, linking 
political, 
economic, and 
social aspects 

Multiface
ted and 
based on 
different 
social 
and 
cultural 
positions
. 

Collaboration 
 
(Active collaborative 
relationship with 
participants) 

Based on human 
rights and social 
justice for all. 

Researchers 
engage 
participants at all 
stages of the 
research process 
and conduct 
cyclical results 
reviews. 
 
(Participatory) 
(Either qualitative 
or quantitative) 

Advocacy, 
activist- 
oriented 

 

 

Pragmatism 

Explores 
knowledge 
about a 
problem 
through mixed 
method 
design. 
(Problem-
oriented) 

Singular 
and 
multiple 
realities. 

 

Practicality 

(Researchers collect 
data according to 
what best answers 
the research 
question) 

Researchers 
include biased 
and unbiased 
opinions. 

Researchers 
combine 
quantitative and 
qualitative data. 
 
(Combinatory) 

Formal or 
informal style 

Table 10: Research paradigms. 
Sources: Creswell (2014), Sekaran and Bougie (2016), and Creswell and Clark (2017).
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3.2.1 Pragmatism as the paradigm chosen for this research  

 

Positivism, which is typically aligned with quantitative methods in natural science 

research, emphasises a reliance on measurable and observable facts to generate 

evidence (Smith 2015). However, a purely positivist approach, focusing solely on 

numerical data, may fall short when exploring the subjective experiences and 

meanings associated with complex human behaviour (Johnson and Onwuegbuzie 

2004). An exploration of these aspects is crucial in order to gain a comprehensive 

understanding of the phenomena being investigated in this study. 

 

On the other hand, constructivism, which primarily advocates qualitative methods, is 

effective in exploring meanings and experiences (Denzin and Lincoln 2011), but it too 

has some restrictions. This paradigm could be an appropriate choice when exploring 

participants' perceptions, such as their views on self-management support and the 

integration of technology into Jeddah’s context. However, it limits further exploration, 

in the case of this study of the way key stakeholders deal with digital health solutions 

in real-life scenarios to build a rounded analysis of the subject matter. This is 

considered important in order to uncover potential needs and shortfalls in the user-

technology relationship.  

 

Although constructivism, with its qualitative focus, adeptly explores meanings and 

experiences, it presents challenges for fully achieving the aim of this research (Denzin 

and Lincoln 2011). Specifically, while it can facilitate in-depth exploration into 

participants' perspectives on self-management support and technology integration, it 

cannot adequately capture how stakeholders interact with digital self-management 

support solutions in practical, real-world scenarios. This gap is pertinent in the Saudi 

context regarding chronic knee pain management. Understanding these interactions 

is fundamental for exploring user-technology engagement in the Jeddah’s context to 

determine whether the intended users are prepared for the shift towards digital 

healthcare management (NHS England 2021). To address this, the research involved 

introducing participants to a digital self-management support platform nearing 

completion, within a usability study designed to replicate real-world use. Given the 

website's advanced development stage, experts in usability recommend quantitative 

testing approaches (Barnum 2021). These approaches are invaluable for producing 
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consistent, precise data, facilitating the direct interpretation of results and enabling 

modifications and improvements to the proposed platform. Therefore, in the case of 

this research, a mixture of qualitative and quantitative data collection methods was 

deemed appropriate to achieve the research aim.  

 

Researchers' perspectives on the possibility of integrating quantitative and qualitative 

methods in a single study have led to a division into two distinct groups: purists and 

pragmatists (Tashakkori and Teddlie 1998). Purists maintain a stance against the mix 

of these two methodologies, arguing that the fundamental differences between 

quantitative and qualitative approaches – in terms of their underlying philosophies, 

methodologies and types of data generated – are too significant to allow for effective 

integration (McEvoy and Richards 2006). They believe that each approach has its own 

unique strengths and limitations that are not compatible when combined. On the other 

hand, pragmatists advocate for a more flexible and inclusive approach. According to 

Sekaran and Bougie (2016), pragmatists support the use of diverse methods, both 

quantitative and qualitative, if they collectively contribute to a more comprehensive 

understanding and answer the research questions more effectively. This group of 

researchers posits that by integrating quantitative and qualitative methods, the 

strengths of one approach can offset the weaknesses of the other (Creswell and 

Creswell 2018). For example, the objectivity and generalisability of quantitative 

methods can complement the depth and detail provided by qualitative methods (Austin 

and Sutton 2014; Rosenthal 2016; Silverman 2017). The pragmatism paradigm, 

introduced by pragmatists, is characterised by its unique practical approach, which 

advocates for the use of research methods from different paradigms within a single 

study (Feilzer 2010). This approach is particularly justified when addressing complex 

or unexplored phenomena, which is the case in this research, as it allows for a more 

comprehensive understanding by combining different methodological perspectives 

(Glogowska 2011). 

 

3.3 Research design: mixed methods  

 
Mixed methods research aligns well with the pragmatic research paradigm, offering a 

comprehensive approach by integrating both qualitative and quantitative research 

methods. As described by Johnson et al. (2007), this research strategy involves a 
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combination of different viewpoints, data collection, analysis and inference techniques 

from both qualitative and quantitative domains.  

 

The mixed methods approach stands out as particularly effective and compelling for 

studies introducing digital initiatives in healthcare settings. This integrative strategy is 

not just beneficial but essential, as argued by Palinkas et al. (2015) and Kip et al. 

(2020). They highlight the urge for diverse data types to illuminate the various 

dimensions of health technology implementation. This approach facilitates a thorough 

exploration of the context, the stakeholders involved and the technology itself, offering 

a comprehensive understanding that is often unattainable with a single methodological 

approach (Greenhalgh 2004; van Gemert-Pijnen et al. 2011; van Gemert-Pijnen et al. 

2018). For example, while quantitative methods like questionnaires are adept at 

identifying broad patterns and trends, they may not adequately uncover the deeper, 

more nuanced reasons and motivations behind the acceptance or rejection of new 

technologies (Feijt et al. 2018). Conversely, qualitative methods, such as interviews, 

provide rich, contextual insights but might lack the wide-ranging generalisability and 

objectivity offered by quantitative approaches, elements that are crucial for a fully 

rounded analysis of new technological implementations (Johnson and Onwuegbuzie 

2004). Employing different research methods bridges the gap between the depth of 

qualitative insights and the breadth of quantitative analysis. This balanced and 

comprehensive strategy ensures a more complete understanding of the complex 

interplay between people, technology and context that it is essential to grasp, 

particularly in unexplored settings like Jeddah, Saudi Arabia (Venkatesh et al. 2016; 

Sieverink et al. 2017; Sieverink et al. 2019). 

  

Mixed methods research has four different designs which are convergent (concurrent), 

sequential explanatory, sequential exploratory and embedded (nested) design 

(Creswell and Clark 2017). More information about these designs is presented in Table 

11. 
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Design Process Purpose Level of 
interaction 
between 
methods 

Priority 

 
Convergent 
(concurrent) 

 
Qualitative  
Quantitative  

Answering a 
research question 
with different but 
complementary 
data 

 
Data collected 
and analysed 
independently 

 
Equal  

 
Sequential 
explanatory 

 
Quantitative 
then 
qualitative  

Qualitative data 
collected to 
explain the 
quantitative 
findings 

Quantitative 
data shapes 
qualitative data 
collection 

 
Quantitative 
dominant 

 
Sequential 
exploratory 

Qualitative 
then 
quantitative 

Quantitative data 
builds on 
qualitative findings 

Qualitative data 
shapes 
quantitative data 
collection 

 
Qualitative 
dominant 

 
Embedded 
(Nested) 

Qualitative 
(quantitative) 
or 
Quantitative 
(qualitative) 

Answering a 
complementary 
research question 
with different data 
 

An embedded 
dataset provides 
answers to a 
complementary 
research 
question 

Could be 
Qualitative 
or 
Quantitative 
dominant 

 
Table 11 Designs of mixed methods research. 

Source: Creswell and Clark (2011, 2017). 
 

In this study, a sequential exploratory design was chosen, drawing on the guidelines 

of O’Cathain et al. (2010) and Creswell and Creswell (2017), to investigate chronic 

knee pain self-management support within Jeddah's physiotherapy settings. This 

decision was guided by the innovative nature of the topic and the exploratory 

objectives of the research (Halcomb and Hickman 2015). The research was structured 

into two distinct phases, where insights from an initial qualitative study (Phase 1) 

informed the subsequent quantitative study (Phase 2). This approach necessitated a 

sequential rather than concurrent mixed methods design (Halcomb and Hickman 

2015; George 2022). Further details of these phases of research are explained as 

follows along with their integration process. 
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3.3.1 Phase 1: an exploratory descriptive qualitative study 

 
In this mixed methods research, an exploratory descriptive qualitative study was 

chosen to address the research questions (Hunter et al. 2019). This design is well-

suited to explore and describe the experiences and perspectives of potential users of 

digital self-management support initiatives for chronic knee pain within physiotherapy 

clinics in Jeddah. Such exploratory research is recommended for mixed methods 

research exploring healthcare practices, especially in areas of interest that have 

received little or no previous research attention, as is the case with chronic knee pain 

self-management support in Jeddah (Sandelowski 2000; Hunter et al. 2019). 

Establishing a qualitative foundation before introducing digital self-management 

support initiatives in new settings has been deemed an important step (Öberg et al. 

2018; Freilich et al. 2020; Frisinger and Papachristou 2023). This importance is 

attributed to the fact that individual interpretations, personal narratives and the intricate 

dynamics of cultural and social factors play crucial roles in shaping the reception and 

engagement with self-management support programs (Harvey et al. 2015; Varsi et al. 

2021). Utilising an exploratory descriptive qualitative study at this initial stage of 

investigation facilitates the generation of clear and first-hand accounts of phenomena, 

such as the insights of patients or healthcare professionals on specific occurrences or 

experiences (Sandelowski 2000; Turale 2020). Aligned with the aim of this study, this 

exploratory framework has also been identified in recent literature as a methodological 

approach in assessing the feasibility of technology integration within healthcare 

settings, confirming its appropriateness for this research context (Olaye and Seixas 

2023; Dostie et al. 2023; Frøiland et al. 2023). 

 

3.3.2 Phase 2: a quantitative usability study 

 
In this phase, a usability study was conducted to evaluate the usability of TRAK-Saudi 

platform among Saudi users. In the development of digital solutions, usability testing 

stands as a widely adopted method to verify whether the intended users can use the 

proposed platform as intended (Hardy et al. 2018; Schneiderheinze et al. 2019; 

Maramba et al. 2019).  Usability testing, as described by Barnum (2021), involves 

observing user interactions with a digital system to assess task performance and 

provides valuable insights into the overall user experience. Guo et al. (2020) highlight 

that healthcare providers are hesitant to adopt a solution without evidence supporting 
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its various features, including usability. Notably, the Saudi literature lacks assessment 

of user experiences with digital health solutions, especially in the context of knee 

conditions. Consequently, this study was designed to address this gap, establishing 

groundwork for future developers in the area. The knowledge gained will support 

further improvements, identify training needs for potential users, and facilitate the 

creation of effective integration strategies that align with the specific needs of Jeddah-

based users, in line with recommendations from a recent NHS England report on 

digital transformation in social care (NHSX 2021). 

 

3.3.3 Integration of phases 

 
In mixed methods research, integrating qualitative and quantitative elements can 

greatly enhance research effectiveness (Bryman 2006; Creswell and Clark 2011). 

Mixing produces more comprehensive investigation of the research question 

(Glogowska 2011; Zhang and Creswell 2013). As stated by Fetters et al. (2013), 

integration can be implemented at different levels of the research process, including 

design, methods, interpretation and reporting.  

 

This research adopted an exploratory sequential design, as recommended for 

research with limited prior knowledge on the topic, to integrate mixed method data 

effectively (Fetters et al. 2013; Halcomb and Hickman 2015), employing one of the 

four integration strategies, which are connecting, building, merging and embedding, 

as outlined by Fetters et al. (2013). The "building" approach was specifically chosen 

in this research to integrate data at methods level (Skamagki et al. 2024). This 

approach allowed insights from Phase 1 to inform and establish a foundation for the 

quantitative phase that followed, enhancing the depth of the investigation. In specific, 

the findings from Phase 1 were instrumental in adapting an existing self-management 

support intervention, TRAK, resulting in a version tailored to meet the specific needs 

and recommendations of the Saudi participants (Spasić et al. 2015; Button et al. 2018) 

(further details can be found in Chapter 5). This strategy of adapting an existing 

intervention for a new context, endorsed by Moore et al. (2021), was chosen for its 

potential efficiency over developing a new platform from scratch. Button et al. (2018)'s 

was tailored to the UK healthcare system, whereas the current study adapts TRAK 

specifically for Jeddah, addressing unique cultural, social, and healthcare 
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infrastructure considerations. Button et al. (2018)'s work primarily evaluated TRAK's 

effectiveness in the UK. The current study, however, focused on the critical first step 

of assessing the adapted TRAK's usability in the Saudi context, laying groundwork for 

future effectiveness studies. 

 

Additionally, to achieve integration at the levels of interpretation and reporting, Chapter 

7 discusses the findings from both phases of research. This is to assist future 

researchers who aim to introduce digital self-management support initiatives for knee 

pain in Jeddah or comparable settings. It provides insights that surpass what could be 

inferred from the qualitative and quantitative results separately (Creswell and Clark 

2017; Skamagki et al. 2024). 

 

3.4 Conclusion  

 
This research, which was grounded in a pragmatic paradigm, adopted an exploratory 

sequential mixed methods design to explore digital self-management support for 

chronic knee pain within current physiotherapy practices in Jeddah, Saudi Arabia. This 

methodological choice, supported by the literature, effectively integrates qualitative 

and quantitative methods to capture a comprehensive view of the research topic, 

integrating experiences, perceptions, environmental context and technological 

specifics.  

 

 
The next chapter presents all the information related to the first phase of this research 

titled with “Perceptions of physiotherapists and individuals with knee pain of digital 

self-management support in physiotherapy for chronic knee pain: an exploratory 

descriptive qualitative study in Jeddah, Saudi Arabia”. It covers methods, findings, 

discussion, clinical implications, study limitations and conclusion to the chapter. 
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Chapter Four: Phase 1 - Perceptions of Physiotherapists and 
Individuals with Knee Pain of Digital Self-Management Support in 

Physiotherapy for Knee Pain: An Exploratory Descriptive 
Qualitative Study in Jeddah, Saudi Arabia 

 

4.1 Introduction to the chapter 

 
This chapter starts with outlining the first phase of the research using mixed methods 

methodologically. This is followed by a presentation of the findings. Subsequently, the 

chapter progresses to a discussion of the key findings, thoroughly addressing the 

following research questions for this phase in relation to relevant literature: 

Q1: How do current physiotherapy practices for knee conditions in Jeddah, Saudi 

Arabia align with self-management support principals? 

Q2: How do physiotherapists and individuals with knee pain attending physiotherapy 

settings in Jeddah, Saudi Arabia perceive digital self-management support initiatives? 

4.2 Research methods for Phase 1 

 
This study adopted an exploratory descriptive qualitative design, as explained earlier 

in Chapter 3 (Hunter et al. 2019). It is a qualitative design most appropriate for 

exploring areas where direct literature is unavailable, but surrounding ones are 

present, which could not provide an accurate understanding of chronic knee pain 

digital self-management support in Jeddah’s physiotherapy clinics (Hunter et al. 2019; 

Turale 2020). To address the research questions for this phase, in-depth interviews 

were chosen as the data collection method. The subsections that follow detail the 

methods used in this phase and the reasons behind these choices. 

 

4.2.1 Study setting 

 
This study focuses on physiotherapy departments in Jeddah, Saudi Arabia. Jeddah is 

the second-largest city in Saudi Arabia, having a population of 4.7 million across 95 

districts (See Figure 3). Jeddah, a port city that lies on the east coast of the Red Sea, 

is a key economic, cultural and religious hub (AI-Hathloul and Mughal 1991; Belarem 

et al. 2020; Britannica 2021; Baradah 2023). Its multicultural population, enriched by 

global immigrants and traders, creates a cultural mosaic that makes it the perfect 
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environment for research that aims to shed light on diverse healthcare needs (Allmark 

2004; Freitag 2020). The healthcare dynamics in Jeddah are uniquely shaped by the 

Hajj season, an annual Islamic pilgrimage to Mecca, Saudi Arabia, which is the holiest 

city for Muslims (Radwan 2021). Every year, millions of pilgrims pass through Jeddah 

en route to Mecca, necessitating an adaptive healthcare system that can 

accommodate the needs of both pilgrims and local residents (Naji et al. 2020; Rahaimy 

2023). This context makes Jeddah a prime location for studies on technology in 

healthcare (Ahmed et al. 2021; Alwadie et al. 2021; Algahtani and Shirah 2022; 

Alzahrani et al. 2023; Wali et al. 2023). Furthermore, transportation challenges in 

Jeddah, like high car dependency and limited public transport, pose barriers to 

healthcare accessibility (Okaz/Saudi Gazette 2022). While the Saudi Ministry of Health 

has introduced online health services, a gap remains in physiotherapy, underscoring 

the need for broader healthcare solutions (Yousef 2023). 

 

 

Figure 3: Map of Jeddah. 
Source: Belarem et al. (2018). 
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In this study, three public hospitals and one private clinic in Jeddah, each situated in 

distinct city areas, were selected as research locations (refer to Figure 4). The choice 

of different healthcare settings serves to broaden the participant population and 

capture a wide range of perspectives while acknowledging the complex interplay 

between different healthcare delivery models. The public hospitals, among the four 

regional hospitals in Jeddah with high bed occupancy rates, represent the backbone 

of the city's healthcare system (Murad et al. 2024). Two of these hospitals, located on 

the city's periphery, primarily serve the rural outskirts, while the third, situated near the 

main university, serves the academic community and nearby residents. In contrast, 

the private clinic, acclaimed for its physiotherapy and rehabilitation services, especially 

for musculoskeletal conditions (Belarem et al. 2020; Pavi 2023). 

This intentional mix of public and private facilities allows for an exploration of how 

organisational structures, resource allocation, and operational motivations influence 

physiotherapy practices (Lucifora 2023). Public hospitals, often driven by the need to 

manage long waiting lists and serve a broad population, may approach physiotherapy 

delivery differently from private clinics which operates under a different paradigm often 

influenced by medical insurance schemes (Al-Hanawi et al. 2018; Al-Hanawi et al. 

2020; Belarem et al. 2020; Chandrprakash 2021; Pavi 2023). The MRC framework for 

developing complex interventions emphasises the importance of understanding 

contextual differences for effective implementation across various healthcare settings 

(Craig et al. 2008). By exploring physiotherapy practices across this spectrum of 

healthcare environments, this study aimed identify both universal challenges and 

setting-specific issues, aligning with contemporary frameworks for developing 

complex healthcare interventions. While this diversity introduces potential confounding 

factors, it addresses the limitation of local bias often found in studies restricted to a 

single location, as highlighted by Shenton (2004). This decision enhances the study's 

depth and validity while providing a foundation for developing interventions that can 

be adaptable and effective across various healthcare settings in Jeddah (Nowell et al. 

2017). 
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Figure 4: Locations of the selected physiotherapy departments on the city map 
(green dots). 

Source: Belarem et al. (2018). 
 

4.2.2 Participants 

 
This section outlines and justifies the chosen population, sampling technique, sample 

size and recruitment procedure. Emphasising the importance of these aspects, 

Sebele-Mpofu (2020) highlights that a lack of proper justification for the chosen sample 

size and sampling methods can significantly affect the credibility and validity of 

qualitative research, making a thorough explanation in this subsection essential. 

 

4.2.2.1 Population 

 
This study was conducted with the involvement of two key participant types: 

physiotherapists dealing with knee conditions and individuals undergoing treatment 

for subacute/chronic knee pain in physiotherapy clinics. The subsequent paragraphs 

detail the reasoning behind the inclusion of these participant types, highlighting their 

unique contributions to the research. 

 

The inclusion of physiotherapists as key stakeholders in this study is due to the central 

role they play in managing chronic knee pain (Teo et al. 2020). Their input is 
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particularly relevant since they are responsible for administering the non-

pharmacological and exercise-based primary treatment for chronic knee pain and thus 

have unique insights into patient responses to this (Cross et al. 2014; Bannuru et al. 

2019). They are therefore in a strategic position to contribute valuable perspectives on 

the practicalities of care, potential challenges and patient behaviours. As 

physiotherapists are potential primary users of future digital self-management support 

solutions, gaining a full understanding of their attitudes, readiness to adopt new 

technologies and training needs is crucial. Their input is assumed to influence future 

integration of these digital solutions into clinical practice and help ensure that they are 

not only effective but also in keeping with the realities of physiotherapy practice. 

 

Furthermore, this qualitative exploratory study focuses on individuals undergoing 

physiotherapy for subacute (1-2 months) and chronic pain (3 months or more) 

(Bussières et al. 2016; Nicholas et al. 2019). Therefore, participants in this phase will 

collectively be referred to as individuals with knee pain throughout the text. It provides 

first-hand insights into the realities of knee pain management within Jeddah's 

physiotherapy settings. The inclusion of individuals with subacute pain alongside those 

with chronic knee pain deemed important, as subacute knee pain has a high potential 

to progress into a chronic condition (Kastelein et al. 2011; Kastelein et al. 2015). The 

exploratory nature of this study justifies a broader sampling approach, aiming to gather 

rich, diverse data that contribute to a comprehensive exploration. By including 

participants at various stages of their pain journey, the study seeks to reveal how 

physiotherapy practices, individual behaviours, and contextual factors in Jeddah may 

influence the progression of knee pain, identifying areas for further improvement 

whether in practice or personal behaviours (Bombard et al. 2018). This approach 

provides a dynamic picture of the current situation, essential for understanding 

individual needs and expectations, as well as the factors that impact long-term 

engagement and adherence to digital self-management support solutions (Qama et 

al. 2022; Whitehead et al. 2024). 

 

The combined input of both participant types in this study was instrumental to 

addressing the study questions, each offering a different yet complementary 

perspective, facilitating triangulation of the data (Lincoln and Guba 1985; Tracy 2010; 

Stahl and King 2020). Triangulation, a method used in qualitative research, serves to 
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boost its credibility, which pertains to the degree of confidence in the accuracy and 

authenticity of the research findings (Lincoln and Guba 1985; Stahl and King 2020). 

The intention, in this study, was not to draw comparisons between these participant 

types, except in instances where contrasting views emerged that were critical to 

understanding certain aspects of the study. 

 
4.2.2.2 Sampling technique 

The participants were selected using purposive and snowball sampling techniques. 

This decision was informed by an assessment of various sampling methods frequently 

employed in qualitative research, as outlined by Gill (2020). Purposive sampling was 

chosen for its ability to deliberately select individuals who possess specific expertise 

and knowledge relevant to the research topic (Cresswell and Clark 2011). Despite 

some criticisms of its subjective nature, purposive sampling is valuable for capturing 

diverse perspectives and in-depth insights, given the varied experiences and 

characteristics of the participants (Etikan et al. 2015; Creswell and Clark 2017). 

Additionally, snowball sampling was employed, leveraging recommendations from 

department heads and already participating physiotherapists to identify and reach 

additional suitable candidates. This method effectively expanded the participant pool, 

ensuring a more comprehensive range of viewpoints for the study. 

The sampling was guided by a specific set of eligibility criteria, as outlined below. This 

method was used to secure a diverse and representative sample that could assist with 

answering the study questions and to increase the likelihood of producing reliable and 

reproducible results (Hulley et al. 2013; Nikolopoulou 2022).  

Physiotherapists 

• Inclusion criteria: Physiotherapists who are licensed by the Saudi Commission 

for Health Specialties, work in outpatient clinics and regularly treat patients with 

knee conditions with no restriction placed to the work experience duration. This 

is because the study's aim was to explore perceptions, not to evaluate clinical 

outcomes directly tied to experience levels. All included physiotherapists were 

actively engaged in treating knee conditions, ensuring they met the 

fundamental requirement to contribute relevant insights. The diversity in 
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experience levels believed to enrich the data, providing a more understanding 

of how digital solutions is perceived across different stages of professional 

development. 

 

• Exclusion criteria: Physiotherapists who are in their internship year as they may 

not yet have the opportunity to practice independently or make autonomous 

clinical decisions (Clouder and Adefila 2017; Stoikov et al. 2022). 

Individuals with knee pain 

• Inclusion criteria: Individuals aged 18 years or older, referred for physiotherapy 

specifically for knee pain, who are proficient in reading and writing in either 

Arabic or English and are willing to participate. 

• Exclusion criteria: Individuals for whom the primary source of pain is not the 

knee. 

4.2.2.3 Sample size 

Determining the right sample size for qualitative research is the subject of ongoing 

debate that centres on achieving depth in understanding research topics (Sebele-

Mpofu 2020). While "saturation" is a commonly referenced concept used to denote 

when a sample size has provided comprehensive and reliable data, scholarly opinions 

on its definition and practical application differ (Mason 2010; Saunders et al. 2018; 

Low 2019; Guest et al. 2020; Sebele-Mpofu 2020). Despite these differences, 

saturation is typically acknowledged to be a subjective judgment, based on whether 

all aspects of a theory are represented, whether new data are merely repeating 

existing information and whether the data collected are sufficiently detailed and 

relevant (Saunders et al. 2018; Sebele-Mpofu 2020). 

However, it is important to clarify that saturation was not the primary aim of this study. 

Instead, the study was designed with an exploratory approach in mind, seeking a wide 

breadth of viewpoints in unexplored areas within the Jeddah context. For this purpose, 

purposive sampling was employed to select participants who could offer diverse and 

comprehensive insights, effectively representing the varied perspectives within the 

Saudi population (Moser and Korstjens 2018). Furthermore, an examination of 
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relevant literature facilitated the identification of common practices in interview-based 

research. In their systematic review, Vasileiou et al. (2018) focused on sample sizes 

in qualitative health research spanning 15 years and discovered a median of 30 

interviews in studies published in respected medical journals such as the British 

Medical Journal and the Sociology of Health and Illness Journal. This figure aligns with 

the sample sizes typically observed in doctoral studies similar to this employing mixed 

methods and qualitative interviews. Notably, the research of Adem (2017) and Subahi 

(2021) lies within this category, usually incorporating between 26 to 34 interviews, thus 

further validating the interview numbers discovered by Vasileiou et al. (2018). With all 

this in mind, this study was designed to address its research questions using a 

purposive sample that aligns with established norms in qualitative research practice. 

4.2.2.4 Recruitment procedure 

The recruitment for the study began with sending a detailed explanation of the study 

and its eligibility criteria to the heads of physiotherapy departments at each site, 

recognising their role as gatekeepers. To facilitate clear communication, they were 

given study posters (Appendix B) and eligibility criteria sheets in both Arabic and 

English, the languages spoken in Saudi (Kaye 2018; AlRawi 2022). These 

gatekeepers then disseminated the information amongst their teams, inviting 

participation to effectively broaden the reach within the departments, thus fulfilling the 

purposive sampling. Interested physiotherapists contacted the researcher via the 

contact information listed on the posters for final eligibility (phone/email) and to discuss 

study details. Participating physiotherapists also actively engaged in the process by 

referring interested colleagues, thus fulfilling the snowball sampling. In addition, the 

physiotherapists assisted in recruiting individuals with knee pain by identifying eligible 

participants according to the set criteria. The diagnosis of knee pain was confirmed 

during their assessment to ensure accuracy and exclude any incorrect referrals. These 

participants were then invited to contact the researcher based on the study's posted 

details. 

Upon showing initial interest, both physiotherapists and individuals with knee pain 

were provided with participant information sheets, consent forms and an interview 

guide (appendix C, D, E, F). These documents, detailing participant roles and rights 

and the study's scope, were prepared according to Cardiff University's guidelines for 
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studies involving human participants. They also informed participants of their right to 

withdraw at any point without their professional or patient status being impacted. 

Consent forms are crucial for matters like audio recording consent and anonymous 

scientific publication. Participants were given these documents at least 72 hours 

before their scheduled interview to allow sufficient time for informed decision-making. 

They also had the opportunity to discuss any aspect of their participation with the 

researcher before making a final decision to participate. No incentives were provided 

for participation in this study. 

4.2.3 Data collection technique 

In this study, semi-structured in-depth interviews were chosen to explore participants' 

perceptions and experiences as these are recognised as an effective tool for 

facilitating direct interaction in qualitative research (Hammarberg et al. 2016; Hennink 

et al. 2020). Unlike focus groups, which may inhibit free expression among participants 

due to any conflicting views making them feel uncomfortable, in-depth interviews offer 

a private setting that encourages openness and detailed personal insights (Kitzinger 

1995; Moen and Middelthon 2015). This method employs an interview guide 

(explained in the next section) to maintain focus while remaining flexible in order to 

explore emerging themes, a practice well-established in healthcare research (Russell 

and Gregory 2003; Shenton 2004; Moen and Middelthon 2015; Knott et al. 2022).  

The suitability of semi-structured interviews for the Saudi population is much debated 

in the existing literature. AlKhatrawi (2013) points out that participants' unfamiliarity 

with the interview process often leads to difficulties in engaging effectively, especially 

when considering the discomfort associated with recordings and the conduct of one-

to-one interviews by researchers of a different gender. These challenges are typical in 

conservative societies with deep-seated cultural and religious norms such as Saudi 

Arabia’s (Evason 2019). However, it is possible for researchers to anticipate and 

mitigate any such problems with careful planning and sensitivity. Using female 

researchers is advised by scholars to boost female engagement in settings where 

direct interaction with males is a culturally sensitive issue (Subahi 2021; Al Subeh and 

Alzoubi 2021). As a female researcher, my presence inherently facilitates access to 

female participants, potentially mitigating some of the above noted challenges. This 

indicates that, with appropriate adjustments and considerations for cultural and 
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religious sensitivities, semi-structured interviews can be a viable method for gathering 

rich data in the Saudi context. Indeed, the successful application of semi-structured 

interviews in various Saudi Arabian studies across different fields supports their 

viability (Haniffa and Hudaib 2007; Alqahtani 2012; Al-Asfour et al. 2017; Alahmad et 

al. 2020). 

Nonetheless, it is noteworthy that the literature elucidates that limited cooperation from 

interviewees is an international concern, indicating that it is often linked to the 

interviewer's lack of experience (Roulston 2014). This challenge, however, can be 

addressed by enhancing the researcher’s interviewing skills and using probing 

techniques. Probing entails asking additional questions to gather more in-depth 

information without leading the interviewee. Questions like "Can you provide more 

details about that?" or "Could you give me an example?" are effective in clarifying and 

expanding upon interviewees' responses, as noted by Brod et al. (2009) and 

Alshenqeeti (2014). In an attempt to ensure that these challenges did not prevent the 

acquisition of rich data in this study, the researcher took proactive steps by engaging 

in extensive research on interviewing techniques and executing a pilot interview for 

practice. These measures aimed to improve the quality of the interviews and ensure 

effective engagement with the participants. 

4.2.4 Interview guide 

The use of interview guides in semi-structured interviews is key since they act as a 

framework that directs the discussion while simultaneously offering flexibility, thus 

facilitating the gathering of in-depth data (Dearnley 2005; Whiting 2008; Silverman 

2013; Cridland et al. 2015). For this study, two interview guides were prepared: one 

for physiotherapists and the other for individuals with knee pain (Appendix F).  

With regards to content, the broad discussion themes in the interview guides were 

primarily based on an extensive literature review, which sought to identify established 

knowledge and areas requiring further exploration (Åstedt-Kurki and Heikkinen 1994; 

Krauss et al. 2009; Cridland et al. 2015; Kallio et al. 2016). Although these themes, 

outlined below, were broadly consistent across all participant types, slight 

modifications were made to reflect their unique roles and perspectives. Refer to the 
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appendices F and G for the full list of questions under each of the discussion themes 

listed below. 

 

Discussion themes for physiotherapists  

• Clinical practice and patient demographics 

• Treatment strategies and patient adherence 

• Therapist-patient relationship and engagement 

• Treatment plan design and patient empowerment 

• Technology in healthcare 

 

Discussion themes for individuals with knee pain 

• Perceptions of physiotherapy 

• Treatment plan and adherence 

• Therapist-patient relationship 

• Self-management and problem-solving 

• Technology in healthcare 

The questions associated with each discussion theme in the interview guides were 

derived from various literature sources, such as validated assessment tools, surveys 

from relevant studies and topic guides from other qualitative research (Lorig et al. 

2001; Battersby et al. 2003; Podichetty et al. 2006; Shoaib et al. 2009; Ritter and Lorig 

2014; Bossen et al. 2016). The specific contributions of each of these sources to the 

interview guides are detailed in table 12. However, since these sources are primarily 

western and the guides were to be used by individuals from different cultural 

backgrounds, issues regarding their cultural suitability were considered (Castro et al. 

2010). To address these issues, a comprehensive assessment of cultural 

appropriateness was conducted on the final guides. This process ensured that the 

questions were adapted to fit the Saudi cultural context, respecting the norms and 

values of the target audience. Particular care was taken to eliminate any elements that 

might be culturally sensitive or cause discomfort, especially concerning private 

matters, respecting the value placed on privacy in Saudi culture (Abokhodair et al. 

2017).
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References Source Aim of source Contribution to the interview guide 

Hatcher and 
Gillaspy 

2006 

The Working 
Alliance Inventory-

short revised 

An improved assessment tool for the 
therapeutic alliance evaluates three 
essential components: (a) agreement on 
therapy tasks, (b) agreement on therapy 
goals and (c) the establishment of an 
affective bond. 

Assisted in developing questions related to the 
dynamics of the relationship between 
individuals with knee pain and physiotherapists 
in healthcare settings, aiming to uncover the 
care model employed. 

Battersby et 
al. 2003 

The Partners in 
Health 

The PIH scale aids healthcare 
professionals in introducing the self-
management concept to patients/clients 
and provides a self-management 
checklist for personalised interventions. 

Assisted in developing questions related to the 
concept of self-management that includes 
practices and support. 

Lorig et al. 
2001 and 
Ritter and 
Lorig 2014 

Self-Efficacy for 
Managing Chronic 
Diseases 6-item 

Scale 

To assess changes in self-efficacy, a 
significant predictor of future actions, 
among individuals engaged in a real-life 
chronic disease self-management 
program. 

Assisted in developing questions aimed at 
revealing the extent of self-confidence 
individuals with knee pain have in managing 
life events and coping with the consequences 
of their conditions. 

Podichetty 
et al. 2006 

Study-specific 
survey 

To evaluate and establish a relationship 
between the degree of Internet utilisation 
among healthcare professionals and its 
impact on clinical practice. 

Assisted in developing questions pertaining to 
the availability of Internet connection in clinical 
settings and its associated uses. 
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Shoaib et al. 
2009 

 

Study-specific 
survey 

To ascertain the level of awareness 
among healthcare professionals 
regarding e-health and their inclination 
towards its practical implementation. The 
survey comprised five sections, namely: 
knowledge about e-health, utilisation of e-
health in medical practice, Internet usage 
patterns and interest in procuring e-health 
services. 

Assisted in formulating questions pertaining to 
participants' awareness and perceptions of the 
existing e-health services in the country, as 
well as their current utilisation and acceptance 
of such services. 

 

Bossen et 
al. 2016 

 

Interview guide  

A qualitative study that aimed to create a 
blended exercise therapy program for 
individuals with knee and hip 
osteoarthritis that aligns with user 
preferences and can be seamlessly 
incorporated into the daily practices of 
physical therapists. 

Assisted in developing questions aimed at 
understanding participants' needs and opinions 
regarding an imaginary scenario depicting 
digital self-management support. 

 
 Table 12: List of sources that influenced the questions in the study’s interview guides. 
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With regards to the arrangement of questions in the interview guides, this was carefully 

planned to align with Kallio et al.’s (2016) suggestions on a progressive questioning 

format and aimed to create a relaxed environment for the interviewees. This entailed 

starting with simpler, more familiar questions and gradually moving towards more 

complex topics, a technique supported by Whiting (2008), Baumbusch (2010), 

Cridland et al. (2015) and Slade and Sergent (2023). In this study, the interviews 

began with an exploration of demographics and areas directly relevant to the 

participants' own experiences; physiotherapists discussed aspects of their clinical 

practice while individuals with knee conditions shared their experiences with 

physiotherapy. This approach enabled a gradual transition to more intricate themes as 

the conversation progressed.  

Participants were introduced to the concept of digital self-management support for 

chronic knee pain in a scenario-based question, a method inspired by the approach of 

Cranen et al. (2012). In their study, Cranen et al. (2012) introduced the concept of 

remote rehabilitation to individuals with chronic pain in a hypothetical scenario, 

detailing its full range of functionalities as an alternative to face-to-face care. The use 

of scenario-based questions is widely recognised in qualitative research as they allow 

the researcher to explore individuals’ thoughts and the decision-making process in 

relation to their healthcare (Vollmar et al. 2015). In this study, participants were told 

about an imaginary digital self-management support website that has educational 

materials and exercise list for knee pain management alongside a messaging feature 

to maintain communication between individuals with knee pain and physiotherapists. 

They were asked to share their views on substituting face-to-face physiotherapy 

sessions with this digital solution. This approach aimed to achieve two key goals. The 

first of these was to understand the participants' perceptions on individuals with knee 

pain taking an active role in managing their knee pain and to identify strategies to 

facilitate the transition to self-management in the near future. The second was to use 

the insights and recommendations provided by the participants to guide the adaptation 

of an existing self-management support website, TRAK, making it more suitable for 

the Saudi market (Button et al. 2018). This tailored version of TRAK would 

subsequently be tested in phase 2 of the study. 
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Pre-prepared follow-up questions and probing techniques, such as asking "tell me 

more" or "what do you mean?", complemented by non-verbal cues like nodding and 

periods of silence, were applied to ensure a smooth and natural flow of conversation. 

The researcher and participants shared a cultural and professional background, which 

allowed for a deeper understanding of the nuances that emerged in interviews. This 

commonality aided in developing relevant, spontaneous follow-up questions, enriching 

the conversation while ensuring neutrality. Baumbusch (2010) emphasises that these 

follow-up questions aid in simplifying the main themes and steering the discussion 

back to the study's focus. It is important to note that the interview guides served merely 

as a flexible framework for the researcher. For instance, if a participant mentioned 

details relevant to yet-unasked questions, the interviewer explored that information 

immediately before returning to the planned sequence. Additionally, any compelling 

insights arising during the interview were noted and further pursued with subsequent 

participants, ensuring a dynamic and responsive interview process. 

The interview guides were initially created in English, enabling smooth collaboration 

within the research team. After finalising the content and format, these guides were 

translated into Arabic to align with the needs of the target audience. The researcher 

employed the back-translation technique for this purpose, a method where the Arabic 

version of the guides is translated back into English. This approach, recommended by 

Chen and Boore (2009), ensures the preservation of meaning across languages. The 

researcher, proficient in both English and Arabic and knowledgeable about the 

respective cultures and the research field, personally carried out the back-translation. 

Following this, the guides were rigorously reviewed by Arabic-speaking colleagues to 

confirm that the translated questions remained true to the original English versions, 

ensuring accuracy and cultural appropriateness.  

4.2.5 Pilot interview 

The implementation of pilot interviews in this qualitative research was a crucial step 

since they assessed the research tools and the overall research methodology, as 

underlined by Braun and Clarke (2013) and Busetto et al. (2020). The researcher in 

this study conducted two pilot interviews, one with a physiotherapist and one with an 

individual with knee pain, both of whom had characteristics closely resembling those 

of future study participants. The interviews were conducted in settings chosen by the 
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pilot participants themselves. The physiotherapist was interviewed online via 

FaceTime, as they preferred, while the individual with knee pain was interviewed in-

person at their home. The original plan did not include conducting these pilot 

interviews in the actual data collection settings since the primary aim was to test the 

research tools rather than the interview settings. However, efforts were made to 

simulate the environment of the actual interviews as closely as possible. To prepare 

the pilot participants, the interview guides were sent to them 72 hours in advance of 

the interviews.  

The pilot interviews were audio-recorded, with participant consent, primarily to test the 

recording devices for future use. These pilot interviews revealed that setting up the 

equipment for recording was more time-consuming than had been anticipated, 

prompting the researcher to improve her proficiency with the recorders before the main 

data collection sessions. Additionally, the obtained recordings provided an opportunity 

for the researcher, who lacked previous experience in research interviewing, to 

develop key interviewing skills. This preparatory phase covered practicing initiating 

conversations, managing nervousness, becoming familiar with the recording 

equipment and recognising nonverbal signals and vocal nuances, all of which are skills 

that serve to enhance data quality (Malmqvist et al. 2019). The recordings also allowed 

for a thorough review and refinement of the interview questions, assessing them for 

relevance, clarity and effectiveness in terms of meeting the study’s aim (Busetto et al. 

2020) (see Table 13 for details). This process led to adjustments in the questions to 

avoid leading or restricting participant responses, such as revising "Has your therapist 

ever asked you about your opinion about the prescribed treatment?" to "Could you tell 

me to what extent you were involved in the treatment decision?". Moreover, the pilot 

interviews provided insights into the expected duration of the interviews, which is 

important for scheduling and participant management. Following Jacob and Furgerson 

(2012), the interview length was set to no more than 90 minutes, respecting 

participants' schedules. Notably, the participants from the pilot interviews and their 

data were excluded from the main study to prevent any influence on the final 

outcomes. Table 13 below outlines the actions made post-pilot interviews to enhance 

the main interviews. 
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Category  Identified issues  Actions 

 

 

Interview 
guides 

Some questions needed 
reconstruction to 
enhance their clarity and 
focus, ensuring they 
effectively conveyed their 
intended meaning. 

The questions were simplified, 
rewritten for clarity, and then 
tested with colleagues for 
validation. 

Some questions were 
found to unintentionally 
lead or influence the 
participants' responses. 

The questions were rewritten in a 
neutral, non-direct manner. 

 

Familiarity with 
procedure 

Setting up the recorder 
takes some time. 

More practise with recording devices 
and techniques of obtaining and 
uploading data from the device to a 
secure server. 

Reading the questions 
from the guide while 
interviewing. 

Increasing familiarity with the topic 
guide to establish a comfortable and 
natural atmosphere during the 
interview. 

 
Table 13 Identified issues and implemented actions from the pilot interviews. 

 

4.2.6 Actual interview procedure 

Before beginning each interview, the researcher introduced herself, highlighting her 

independence from the medical facility to provide reassurance to the participants. She 

reconfirmed their consent to participate, offering a succinct overview of the study's 

aims and interview procedures. Participants were then gently reminded that the 

purpose of the audio recordings was exclusively for analysis, and their consent was 

reverified. During the interviews, the researcher meticulously noted non-verbal cues 

in field notes, enriching the narrative with nuanced details about the research context 

and participant behaviour. 

Due to the shared cultural background with the participants, the researcher understood 

the value of establishing rapport to build trust and facilitate open dialogue. 

Consequently, each interview commenced with a light, informal conversation, easing 

the participants into the study and fostering a relaxed environment. All the interviews 

were carried out in Arabic as per the interviewees' preference for their native language, 
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yet participants were also given the option to be interviewed in English, recognising its 

significant presence in the nation's medical and educational fields. 

When initiating the interviews, the researcher's background as a physiotherapist 

influenced her expectations, leading her to anticipate similarities between her 

perspective and that of the participants. However, she remained careful not to 

influence the participants' responses. She used neutral and open-ended questions, 

such as "What do you think?", "How?" and "Tell me more" to encourage genuine and 

impartial dialogue. In situations where significant insights arose, she opted to record 

these in a reflective diary, refraining from interjecting these insights into the interviews. 

This approach, recommended by Unluer (2012), ensured that her reflections did not 

influence the participants' perspectives, preserving the authenticity of their responses. 

4.2.7 Data analysis 

 
This study employed an inductive approach, with data from the interviews being 

refined to derive meanings and develop themes (Thomas 2006). This approach is 

particularly useful for revealing new insights that are not evident at the outset, which 

is the case with self-management support for knee pain in the Saudi context. Ritchie 

et al. (2013) describe this as a "bottom-up" process, where observations from the real 

world are used to derive new knowledge or theories. To facilitate the inductive 

approach in this study, Reflexive Thematic Analysis (RTA) was employed, as 

described by Braun and Clarke (2019) and Braun et al. (2023). RTA is an analytical 

approach that involves identifying and examining patterns within qualitative data 

(Clarke and Braun 2013). RTA was chosen due to its theoretical flexibility, which 

enables the production of both theory-driven and data-driven findings across various 

research scopes and data sizes (Braun and Clarke 2006). To further reinforce the 

credibility of the findings, peer debriefing was employed (Lincoln and Guba 1985; 

Nguyen 2008). This involved two members of the supervisory team, experts in 

qualitative research who regularly reviewed the analysis process, providing a rigorous 

evaluation of the methodology and enhancing the integrity of the findings. Also, the 

following paragraphs serve as an audit trail for the analysis steps conducted in this 

study, providing a clear path for others to follow and assess the rigor and thoroughness 

of the process. 
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To prepare the data for analysis, the researcher, proficient in Arabic, personally 

transcribed the recordings and re-checked them for accuracy. Following Braun and 

Clarke's (2012) recommendations compatible with RTA, the transcriptions included 

spoken words, paralinguistic elements like hesitations, false starts, speech cut-offs 

(marked by a dash, e.g., thin-), interviewer's backchannel cues (such as mm-hm, ah-

ha), laughter, long pauses (denoted by (pause) or ...) and strongly emphasised words 

(underscored). To ensure clarity, data extracts were edited for conciseness by 

removing words or clauses that were redundant or not critical to the overall meaning 

of the extract. This careful transcription process, aimed at reducing misinterpretation 

and increasing accuracy, adhered to the guidelines set by Ritchie et al. (2013) and Al-

Amer et al. (2016). 

Then, the Arabic transcripts were translated into English to facilitate input and 

feedback from the English-speaking supervisory team throughout analysis processes 

to ensure credibility. This aligns with common practices in research involving Arabic-

speaking populations in English-speaking countries, as noted in prior studies (Bertran 

et al. 2015; Al-Amer et al. 2016; Alzayer et al. 2017; Guruge et al. 2018; Alwan et al. 

2020; Bitar and Oscarsson 2020; Aloudah 2022). The timing of this translation step is 

debated in the Arabic literature, with some scholars, like Aloudah (2022), suggesting 

potential loss of original meaning if done before analysis. However, in the absence of 

specific guidelines, this researcher's decision-making for this study was driven by the 

unique research circumstances and the desire to prioritise the integrity and 

trustworthiness of the data. This commitment was met through collaboration with an 

experienced translator, in accordance with recommendations in qualitative cross-

language research to ensure accuracy (Squires 2009; Al-Amer et al. 2015). Given the 

geographical variations in Arabic dialects, engaging a translator familiar with the Hijazi 

dialect spoken in Jeddah was crucial (Bateson 1967; Al-Jahdali 2009). The researcher 

initially translated the interviews independently, with a focus on accurately conveying 

medical terminology. Subsequently, the translator reviewed the translations, and the 

researcher conducted a final cross-check for consistency and integrity to maintain 

meanings accuracy. Throughout this cyclical process, they engaged in discussions to 

address any inconsistencies, ensuring an accurate representation of the participant's 

voice tone and overall context. The processes of RTA conducted in this study is 

detailed below. 
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4.2.7.1 Familiarisation 

Data familiarisation is crucial because it allows the researcher to deeply engage with 

the data and gain insights related to their research questions. In this process, the 

researcher goes beyond a surface-level understanding and actively, analytically and 

critically engages with the transcripts (Braun and Clarke 2022). Familiarisation 

involves understanding not only what participants are saying but also why they 

express themselves as they do when discussing the research topic. This includes 

exploring the underlying meaning and nuance of their words, taking into account how 

context has affected them. Furthermore, familiarisation enables the researcher to 

reflect on their own responses to participants' experiences and the emotions evoked 

by them. 

4.2.7.2 Coding 

Coding means capturing specific and precise meanings within the dataset that are 

relevant to the research questions (Braun and Clarke 2022). Coding in this study was 

inductive; hence, codes were generated from the raw data to understand lived 

experiences and perceptions (Blair 2015; Braun and Clarke 2022). Two types of codes 

were generated: descriptive codes, which capture the explicit meanings that are 

indicative of participants' expressed thoughts, and interpretative codes, which delve 

into the implicit meanings that lie beneath the surface and may be shaped by the 

researcher's conceptual understanding of the data. The primary researcher 

acknowledged that possessing a deep understanding of the cultural context and a 

background in physiotherapy could potentially lead to researcher bias in the 

generation of codes. To address this concern, a cautious approach was maintained 

by rigorously adhering to principles of neutrality (Weiss 1995; Gerson and Damaske 

2020). Coding was performed manually on Word documents, with coded text 

highlighted and codes added using the "New comment" feature. All codes were 

labeled and associated with the specific line number from which they were extracted, 

and the code was assigned to the participant's transcript. Initially, both the researcher 

and a colleague independently coded a few transcripts from each participant type. 

Through a collaborative process of comparing their coding, they reached a consensus 

on codes and their definitions. It is worth noting that, while this step may not be 

required in more advanced versions of thematic analysis, as discussed by Braun and 
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Clarke (2022), it was implemented in this study due to the researcher's novice skills in 

this particular analysis method. This approach allowed the researcher to gain 

confidence and proficiency in independent coding afterwards while ensuring the 

reliability of the analysis. Regular reviews and discussions with the supervisory team 

served as ongoing support and validation for the generated codes. 

4.2.7.3 Themes development 

Theme development is an active process, characterised by the generation of themes 

rather than their passive discovery (Clarke and Braun 2015; Braun and Clarke 2022). 

This process involves the systematic grouping of codes that share similar purposes or 

relevance, aiming to create coherent and meaningful patterns within the data (Braun 

and Clarke 2006). The coded transcripts were printed, and the codes were extracted 

from the transcripts and distributed on a large table to enhance data visualization (see 

Figure 5). Codes that shared similarities and were relevant to research questions were 

grouped into potential themes, whilst codes deemed irrelevant were excluded. A 

theme is more than a mere category; it embodies a "central organising concept" that 

encompasses a multitude of related ideas and aspects (Braun and Clarke 2013, p. 

224). Braun and Clarke (2022) further detail that concepts are not random but are 

patterns emerging from various data points and are not limited to the contribution of 

individual participants. Consequently, even if a pattern is not prevalent throughout the 

data, its significance as a theme is justified if it directly pertains to the central questions 

of the study. This consideration has been integral to the data analysis process in this 

study.  
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Figure 5: In the process of generating themes. 

The generated themes were periodically reviewed with the supervisory team to assess 

their relevance. The relationship between themes was also examined to ensure a 

comprehensive analysis. Then, the codes under the broad themes were regrouped 

into subthemes representing specific topics or concepts that fell under the umbrella of 

the main themes. At this point, a visual thematic map was generated to better visualise 

and understand the relationship between themes and subthemes (Braun and Clarke 

2022). The map underwent a process of frequent review, resulting in the production of 

multiple versions of the map until a consensus was reached by the supervisory team. 

Themes that were found to be too diverse and not contributing to focused outcomes 

were considered for potential merging, separation or exclusion. This led to a reduction 

in the total number of themes, ensuring that only the findings contributing to the study’s 

questions were included. The key themes selected were defined and named. The aim 

was to uniquely define each theme with a brief descriptive sentence to describe its 

scope, differentiating it from others while collectively forming a set of meaningful data 

containing rich information. At last, the researcher wrote an analytic narrative to 

describe and interpret the themes with direct quotations to support claims (Braun and 

Clarke 2013). Figure 6 portrays the analysis process in this study. 
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Figure 6: Process of the reflexive thematic analysis applied in this study. 
 

4.2.8 Trustworthiness of this qualitative study 

Trustworthiness in qualitative research is crucial as it determines the degree of 

confidence in the data obtained, its interpretation and the methodologies used to 

gather it (Pilot and Beck 2014). This study followed the trustworthiness criteria set forth 

by Lincoln and Guba (1985), including credibility, transferability, dependability and 

confirmability. The subsequent subsections detail the methodological acts applied in 

this study to achieve these criteria. 

4.2.8.1 Credibility 

Credibility within qualitative research is important for ensuring the trustworthiness of 

its findings' accuracy and authenticity, as highlighted by Lincoln and Guba (1985) and 

Holloway and Wheeler (2002). To enhance credibility, the literature recommends 

different strategies, including prolonged engagement, persistent observation, 
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triangulation and member checks (Anney 2014; Nowell et al. 2017). This study 

specifically applied triangulation and member checks. Triangulation was achieved 

through data triangulation, using two participant types to bring varied perspectives on 

nearly the same topics into the research, and environmental triangulation by selecting 

both private and public physiotherapy departments across various Jeddah regions to 

offer insights into different operational and environmental contexts (Denzin 1970; 

Norman and King 2020). Furthermore, the participants were invited to review their 

transcripts before analysis for content validation, a practice known as member check 

or respondent validation (Stahl and King 2020). These combined methods contributed 

to the study's depth, providing an array of perspectives and settings, thereby 

reinforcing the credibility of the findings. 

4.2.8.2 Transferability 

Transferability in research refers to the extent to which the findings of a study can be 

applied to other contexts with similar conditions, populations and phenomena (Tobin 

and Begley 2004; Bitsch 2005). A key strategy recommended by the literature to 

enhance transferability is the provision of a thick description of the study's 

methodology (Bitsch 2005). In this study, the researcher documented the methodology 

used in this methods section, ensuring that each step was clearly described. This 

detailed description of the methodology enables other researchers and practitioners 

to understand the research process fully and assess the potential applicability of the 

findings to other settings with comparable characteristics (Guba 1981; Li 2004). 

Another act that was applied in this study to enhance transferability was the selection 

of purposive sampling. Purposive sampling, as stated by Bitsch (2005), improves the 

transferability of qualitative research. Through selecting a diverse range of participants 

within the target group, it leads to comprehensive insights that are more likely to 

resonate and have some relevance when applied to other settings with comparable 

characteristics (Ritchie and Lewis 2003; Houghton et al. 2013). 

4.2.8.3 Dependability 

Dependability in research is defined as the stability of data over time and conditions. 

A dependable study will be accurate and consistent and easily replicated by other 

researchers to achieve consistent findings, underscoring the reliability of the research 
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process (Lincoln and Guba 1985; Elo et al. 2014; Cypress 2017). This study achieved 

dependability through a clear and transparent outline of the data collection and 

analysis methods (audit trail), making it accessible and replicable (Li 2004; Bowen 

2009). The supervisory team, comprising experienced qualitative researchers, 

reviewed and validated the research methods (Bell 2013; Noble and Heale 2019). 

Additionally, experts from Cardiff University's School of Healthcare Studies conducted 

annual evaluations, offering insights and recommendations. Regular discussions on 

data collection and analysis with qualitative research colleagues—known as peer 

examination—further validated the methods and researcher decisions (Krefting 1991; 

Bitsch 2005). These collective efforts strengthened the study's dependability, allowing 

for its replication and verification by other scholars, thereby enhancing its overall 

trustworthiness. 

4.2.8.4 Confirmability 

Confirmability in research underscores the neutrality of findings, emphasising that 

outcomes are not influenced by the researcher's preconceptions but rather are 

grounded in the participants' responses (Connelly 2016; Cypress 2017). In this study, 

confirmability was achieved through an audit trail and the use of a reflexive diary, the 

latter involving critical reflection on the researcher's role and interaction with the 

participants (Lincoln and Guba 1985; Bowen 2009). To enhance reflexivity and thus 

confirmability, the researcher justified the methodological choices in this methods 

section to provide clarity on the research approach (methodological reflexivity), and 

fieldwork notes were kept during both the pilot and the main interviews. These 

practices ensured that the research findings were a true reflection of the participants' 

perspectives, maintaining the integrity and neutrality essential for confirmability. 

4.2.9 Ethical and regulatory considerations 

 
The measures applied in this study to maintain ethics and morals when dealing with 

the participants are presented below.  

 

4.2.9.1 Ethical approval 

In healthcare research, obtaining ethical approval should be, as stated by Bain (2017), 

a moral reflex for researchers. Ethical approval was obtained in May 2019 from the 



 120 

School of Healthcare Sciences Research Ethics Committee, Cardiff University 

(Appendix H).  

However, since the interviews were conducted at medical venues in Saudi Arabia, it 

was necessary to obtain additional approvals. The first approval was gained from the 

research ethics committee of the Directorate of Health Affairs in Jeddah, Saudi Arabia 

(Appendix I). This institution is the first point of contact in health research related 

enquires, particularly when it is directed at public hospitals in the country. Seeking 

permission from the Directorate of Health Affairs is an essential step in gaining access 

to public hospitals in Saudi and has been reported in various Saudi studies (Bawakid 

et al. 2017; Allebdi and Ibrahim 2020). The approval was obtained with no 

amendments in May 2019 (approval number 202/275). The second approval to 

conduct the interviews in the private clinic was obtained by meeting the director of the 

clinic and discussing the details of the project (Appendix J). 

4.2.9.2 Ethical concerns 

In this study, different measures were taken to ensure that the participants were 

protected, their rights to confidentiality and privacy were respected and their well-being 

was considered throughout the research process.  

The participants voluntarily joined this study based on their interest in contributing. 

Their informed decision to participate was facilitated by detailed explanations provided 

in the participant information sheets and discussions with the researcher. They signed 

consent forms that clearly outlined their rights, including the option to withdraw at any 

time, and explained that recordings would be used for analysis and that anonymous 

data might be published in academic journals. On the day of the interview, these key 

consent aspects were reiterated to reaffirm participant approval. 

In this research, maintaining participant confidentiality was a primary concern, adhered 

to in accordance with the General Data Protection Regulation (GDPR) 2018. All 

research data, including consent forms, audio recordings, diaries and transcripts, were 

stored under anonymous identification numbers, ensuring participants could not be 

identified. Personal data were kept distinctly separate from research data and securely 

stored to prevent unauthorised access or loss. All research materials were securely 
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stored in a locked cabinet in the Eastgate house building in Cardiff. Additionally, audio 

recordings were uploaded to a password-protected hard disk in the researcher's office 

for enhanced security. When sharing data with the research team or translators, 

thorough anonymisation was conducted to protect participant identities. These 

measures were vital to allowing the analysis of data without breaching confidentiality. 

The research's ethical integrity was further bolstered by ensuring that all quotations 

used in reporting strictly followed the permissions outlined in the consent forms. Before 

the interviews, participants were informed that the exclusive purpose of the recording 

device was to gain data for analysis, reinforcing confidentiality and helping them 

understand data usage. For privacy during interviews, private rooms with locked doors 

that were accessible only to authorised individuals were used, thereby upholding 

participant privacy and contributing to a secure and respectful research environment. 

Additionally, participant safety and well-being were paramount in this study, with 

interviews conducted in rooms at newly built facilities, specifically chosen for their 

modern safety features. These included well-planned evacuation routes and 

emergency exits, thus ensuring a safe environment. Care was taken to avoid hazards 

and thus reduce the risk of accidents, for example, by the absence of damp surfaces. 

The interview rooms were designed to offer comfort and security, with bright lighting, 

effective ventilation and furnishings like comfortable seating and tables, creating a 

conducive environment for the participants. Water bottles and light snacks were 

provided to cater to the participants' needs during the interviews. To manage any 

distress during the interviews, a comprehensive and empathetic approach was 

employed. If signs of distress were observed, the interview was paused to allow the 

participants time to express their emotions and regain composure. A healthcare 

professional from the same medical centre was available for immediate support if 

needed. Sensitive topics were generally avoided; however, the participants were 

clearly informed of their right to skip any questions that might cause discomfort, and 

their autonomy and comfort were respected throughout the interview process. 

Lastly, adhering to Cardiff University's data retention policy, the research data will be 

kept for five years post-study, after which it will be securely destroyed. Patient-

identifiable information, such as contact details and emails, will be destroyed one year 

following completion of the Ph.D. 
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4.2.10 Summary  

Jeddah's diverse demographics, unique healthcare dynamics and transportation 

issues make it an ideal research location for this study. Three public hospitals and one 

private clinic across various locations in the city were selected to ensure a varied and 

comprehensive participant pool. Participants included physiotherapists, offering 

expertise in knee pain management and technology integration, and individuals with 

knee pain, providing first-hand experiences and feedback on treatments and 

technology. They were chosen using purposive and snowball sampling methods, 

aligning with set eligibility criteria. The study's sample size, influenced by literature on 

saturation and purposive sampling, aimed for 6 to 12 interviews as a minimum base 

to ensure thoroughness and data richness. Data collection was conducted via in-

depth, semi-structured interviews, facilitating open and thorough expression by the 

participants. The discussions were steered by an interview guide informed by literature 

and identified knowledge gaps. Data were managed anonymously and analysed using 

reflexive thematic analysis to extract meaningful insights addressing the research 

questions. The study consistently prioritised trustworthiness, ethical practices, 

participant safety and dignity, thereby ensuring the integrity of the findings and 

respecting the dignity of the participants.  
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4.3 Research findings for Phase 1 

This section outlines the findings of the RTA conducted in this study, which were 

derived from semi-structured interviews with physiotherapists and individuals with 

knee pain in Jeddah, Saudi Arabia. These interviews explored a variety of topics, 

including clinical practices, treatment strategies, patient-provider relationships, patient 

empowerment, self-management and the integration of technology into healthcare. 

This section starts by providing a description of the participant profiles, followed by an 

overview of the key themes. It then proceeds to offer an in-depth description of each 

theme separately and corresponding subthemes, supplemented by direct quotations 

to substantiate the claims made. 

4.3.1 Participant demographics 

 
In this study, 29 participants were interviewed, including 15 physiotherapists and 14 

individuals with knee pain. Table 14 presents demographic information for the 

physiotherapists while Table 15 presents demographic data for the individuals with 

knee pain. To protect participant privacy, age is shown as an average while sex, 

education, work experience and employment status are categorised into broad groups 

and percentage.  

 

Variable Mean (SD) (15 participants) 

Age 31.53 years (± 5.6) 

Range: (23-44 years) 

Sex 8 Females (53.33%) 
7 Males (46.67%) 

Education 13 Undergraduate education (86.67%) 
2 Postgraduate education (13.33%) 

Experience in current role 11 with  5 years (73.33%)  

4 with  5 years (26.67%) 

Table 14: Participants demographics (physiotherapists). 
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Variable Mean (SD) (14 participants) 

Age 43.07 years (± 14.56) 

Range: (20-67 years) 

Variable Frequency (%) (14 participants) 

Sex 7 Females (50%) 
7 Males (50%) 

Pain duration 4 Subacute (1-2 month) 
10 Chronic (≥3 months) 

Education 2 Primary or no formal education (14.29%) 
3 Secondary education (21.43%) 
6 Undergraduate education (42.86%) 
3 Postgraduate education (21.43%) 

Employment status 8 Employed (57.14%) 
1 Self-employed (7.14%) 
4 Non-employed (28.57%) 
1 Retired (7.14%) 

Table 15: Participants demographics (individuals with knee pain). 

4.3.2 Overview of key themes 

From the analysis, five key themes emerged (see Figure 7). The first theme, 

‘Physiotherapy practice in Jeddah’, captures how physiotherapy departments operate 

in the region, with a focus on the professional autonomy of physiotherapists and the 

participation of individuals with knee pain in their treatment decisions. Following this, 

the second theme, ‘Focus of physiotherapists in managing knee pain’, sheds light on 

the areas physiotherapists focus on in treatment sessions to manage knee conditions 

effectively. The third theme, ‘Self-initiated strategies to manage knee pain’, shifts the 

perspective to the individuals with knee pain, highlighting the actions they take 

independently to manage their pain outside the clinical setting. The fourth theme, 

‘Connection to technology’, explores how technology facilitates communication 

between physiotherapists and individuals with knee pain and thus enhances support. 

Lastly, the fifth theme, ‘Perceptions of digital-based self-management support’, 

uncovers the participants' perceptions of replacing face-to-face physiotherapy care 

with a digital self-management support platform as well as their needs in future 

initiatives. As this section progresses, subthemes will be presented under each 

corresponding theme. 
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It is important to restate that this study recruited two types of participants, that is, 

physiotherapists and individuals with knee pain, in order to triangulate data sources. 

This approach aimed to validate and deepen the understanding of the topic rather than 

compare views. However, it is important to declare that specific themes emerged more 

prominently from one participant type than the other. For instance, ‘Focus of 

physiotherapists in managing knee pain’ primarily encapsulated the views of 

physiotherapists while ‘Self-initiated strategies to manage knee pain’ was largely 

informed by individuals with knee pain. In other themes, the extent of contributions 

varied, with certain perspectives being more dominant. This variance highlights the 

diversity of experiences and opinions expressed by the two sets of participants that 

culminate in a rich and enlightening story. 
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Knee Pain Management and Technology Integration in Jeddah-based 

Physiotherapy 

 

 

Figure 7: Summary of themes and corresponding subthemes. 
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From this point onwards, the findings section will provide detailed presentations of 

each of the five themes separately.  

4.3.3 Theme 1: Physiotherapy practice in Jeddah 

 
This theme illustrates the practice of physiotherapy in Jeddah as experienced by both 

physiotherapists and individuals with knee pain. It provides data on the professional 

autonomy of physiotherapists, covering aspects such as clinical judgement in 

diagnosis and referrals, as well as patient access to physiotherapy care. Additionally, 

it includes the degree of involvement that individuals with knee pain have in their 

treatment decisions and the factors that influence the development of treatment plans. 

 

This theme is comprised of three sub-themes, which are A referral-based practice, 

Professional autonomy in physiotherapy practice and Involvement of individuals with 

knee pain in care decision-making.  

 

4.3.3.1 A referral-based practice 

 
This subtheme delves into the journey of individuals in Jeddah as they navigate the 

process of accessing physiotherapy care for knee pain. Central to this narrative is the 

discovery that access to physiotherapy services, whether in the public hospitals or the 

private clinic, depends predominantly on referrals from medical physicians. 

 

(PT8/ physiotherapist/ Line:40) 

 

“The patient is examined by the consultant, who is (name of the 

physician). He is the one who… refers the patient to us”. 

 

(IKP13/ Individual with knee pain/ Line:70) 

 

“Actually, I went to the doctor not the therapist”.  

 

In the private clinic, the referral process to physiotherapists is regulated by an 

orthopaedic physician stationed within the clinic.  

 



 128 

(PT8/ physiotherapist/ Line:40) 

 

“The patient is examined by the consultant, who is (name of the 

physician). He is the one who determines the type of injury and 

refers the patient to us”. 

 

Interviewees with chronic knee pain shared their experiences of treatment, which were 

often marked by delays.  

 

(IKP4/ Individual with knee pain/ Line:31) 

 

“I swear nearly 3 weeks later. I started last Monday… This is my 

second session”. 

 

For some, the challenge was in obtaining the initial referral to physiotherapy, whereas 

for others, the obstacle was accessing services promptly after receiving a referral. The 

type of medical facility played a significant role in these experiences. Individuals at 

public hospitals frequently faced prolonged waits to get referrals from physicians 

(IKP11). In contrast, those opting for private clinics often found themselves navigating 

long waiting lists even after securing a referral (IKP2). 

 

(IKP11/ Individual with knee pain/ Line:111) 

 

“No one directed me to physiotherapy. They all (pause) said the 

same thing, the – the – obesity, that is it”.  

 

(IKP2/ Individual with knee pain/ Line:502) 

 

“As many are still on the waiting list… For your information, 

when I first came here, I waited for two months before I got an 

appointment”. 

 

4.3.3.2 Professional autonomy in physiotherapy practice 
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This sub-theme explores the dynamics of authority and clinical decision-making 

among physiotherapists treating knee pain in Jeddah. In this setting, physiotherapists 

were found not to be rigidly confined to following the assessments on referrals made 

by physicians. Many physiotherapists take pride in their ability to exercise their clinical 

judgment. When they receive referred cases, they do not just take the physician's 

diagnosis at face value. Instead, they re-evaluate these cases, basing their treatment 

plans on their own comprehensive assessments. 

 

(PT4/ physiotherapist/ Line:20) 

 

“I rely on the evaluation I do; it is the most important thing”. 

 

This diligent re-evaluation stems from a notable observation: occasionally, the 

diagnoses provided by physicians do not align with the actual complaints of the 

individuals.  

 

(PT14/ physiotherapist/ Line:37) 

 

“Umm almost, the doctor’s diagnoses are not matching the 

symptoms that are seen in the patient. They are not related to 

the diagnosis itself”. 

 

Interviews also revealed that both physiotherapists and individuals with knee pain 

recognise the control exerted by physicians over the content of physiotherapy 

treatments.  

 

(PT9/ physiotherapist/ Line:117) 

 

“He sends us the treatment plan”.  

 

(IKP13/ Individual with knee pain/ Line:70) 

 

“Actually, I went to the doctor not the therapist. So he examined 

me and approved the therapeutic program”.  



 130 

This dynamic is not always harmonious. One physiotherapist voiced clear frustration 

with this physician-led approach, citing a perceived gap in physicians’ understanding 

of physiotherapy and its treatments. 

 

(PT10/ physiotherapist/ Line:149) 

 

“I mean it is not an arrogance, no! This is my job and my 

profession, and I know better, I know better than the doctor, I 

mean, with respect to the doctor or the physician. But the doctor 

just says, ‘go and do exercises’. He doesn’t know what this 

device or this exercise does. I know even better than the doctor 

in this specialty. So, I'm telling you, frankly, some things are 

non-negotiable”.  

 

While other physiotherapists may not have explicitly expressed the same level of 

frustration, their actions spoke volumes. Their efforts to modify treatment plans, 

deviating from physicians’ recommendations, subtly indicate a similar sentiment.  

 

(PT8/ physiotherapist/ Line:47) 

 

“We determine the exercises, and that depends on where the 

patient is in the treatment phase and so on... We determine 

everything”.  

 

4.3.3.3 Involvement of individuals with knee pain in care decision-making 

This subtheme explores the dynamics of decision-making in physiotherapy settings, 

focusing on the role and involvement of individuals with knee pain in shaping their 

treatment plans. Within the scope of this study, it was observed that most 

physiotherapists prefer individuals with knee pain to adopt a passive role when it 

comes to care-related decision-making.  

(PT6/ physiotherapist/ Line:188) 
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“I don’t engage him by asking ‘What do you think of it?’ I mean, 

at the end, we are the ones who decide. There are some things 

that are not negotiable”.  

 

(PT8/ physiotherapist/ Line:161) 

 

“I decide everything in the treatment program. This is better for 

me and the patient. When I decide everything, I take full 

responsibility”. 

The physiotherapists, as also claimed by individuals with knee pain, often steered the 

course of treatment based on their professional judgment. 

(IKP8/ Individual with knee pain/ Line:181) 

 

“He said to me ‘This is your program, and you have to follow it’”. 

 

In their narratives, physiotherapists explained the rationale for this approach. They 

emphasised that their clinical expertise and judgment took precedence over individual 

preferences. This was particularly the case when they decided that certain treatments, 

albeit challenging or not initially favoured by the patient, would yield greater benefits 

for the patient's condition.  

 

(PT8/ physiotherapist/ Line:155) 

 

“I mean, it is possible if there are two exercises, an easy one 

and a difficult one, but the difficult one will produce better 

results, the patient would say to you ‘No, I want the easy one, it 

is better’”.  

 

(PT3/ physiotherapist/ Line:86) 

 

“Not a 100% engagement, but I mean I ask him… But I don't let 

the patient, for example, choose the treatment method that he 
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wants and likes… No, there are things that might not be 

preferred by him but are crucial to be done for his condition”. 

 

Individuals with knee pain noted this disparity, particularly highlighting their discomfort 

with unfamiliar treatment methods employed by the physiotherapists. 

 

(IKP11/ Individual with knee pain/ Line:72) 

 

“They did not give me a cream or anything, only the metal 

piece, I do not know what it is called, it is the metal (small 

pause), I do not know what it is… He massaged me, using it, 

even though honestly, it was very painful”. 

Moreover, physiotherapists indicated a tendency to understand individuals’ needs 

from their conversations, rather than directly involving them in designing their 

treatment plans, particularly in common conditions like knee OA. This suggests they 

rely more on their own interpretations of what individuals need rather than seeking 

explicit individual involvement in the decision-making process. 

(PT5/ physiotherapist/ Line:92) 

 

“However, in regular cases, such as knee OA and other 

orthopaedic conditions, I do not feel that the patients want to 

take part in designing the plan”. 

 

Interestingly, despite the noted control exerted by physiotherapists in treatment 

decisions, individuals with knee pain did not express any annoyance about this during 

the interviews. Instead, they showed satisfaction, indicating a sense of trust in the 

relationship with their physiotherapists.  

 

(IKP14/ Individual with knee pain/ Line:65) 

“And honestly, I can say that I trust him 100% … And the results 

are so far so good”. 
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At the core of their practice, physiotherapists acknowledge the diversity in the 

experiences of individuals with knee conditions. Interestingly, not all seek relief from 

pain; some are on a quest for muscle strengthening or preventive care. It is this 

recognition of varied needs that guides the physiotherapists in their mission, as 

evidenced in the quotes below.  

(PT1/ Physiotherapist/ Line:40) 

“It depends on the patient, what is their main complaint? For 

example, does he have... Some of them say they have 

continuous pain all the time while others may say pain comes 

only with slight bending or if they strain themselves or sit on the 

floor. So, it depends on the patient's complaint”. 

 

(PT2/ Physiotherapist/ Line:28) 

 

“There are people who don't feel pain although they are referred 

for a knee problem. They are not here for pain. They come to 

strengthen their muscles or out of fear of getting worse in the 

future”. 

 

Central to their strategy is the commitment to tailor treatment plans that align with the 

unique conditions and specific concerns of each individual. For instance, some 

treatment plans are crafted to aid individuals in managing their daily activities, 

especially those facing mobility challenges or difficulties in performing essential tasks, 

such as praying. 

 

(PT13/ Physiotherapist/ Line:38) 

“We ask questions like ‘Where do you live? Which floor?’ So, we 

ask about the nature of the house and everything related to the 

patient”. 

(IKP4/ Individual with knee pain/ Line:82) 
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“She asked me about the way I pray. ‘Do you pray on a chair?’”. 

Furthermore, the narrative reveals that the selection of exercises is not based on a 

one-size-fits-all solution. The physiotherapists unveiled a method that takes into 

account the individual’s age, lifestyle and level of physical activity.  

 

(PT3/ Physiotherapist/ Line:82) 

“First of all, I have to know if the patient is active, does she have 

any activities or is she only staying at home, to know what kind 

of exercises I should give her”. 

(PT12/ Physiotherapist/ Line:64) 

“When I have an old patient, I cannot give him a difficult exercise. 

I try not to change the position too much, and I try to be as simple 

as possible… as the goal is to be more functional”. 

But the concern of physiotherapists extends beyond treatment content. They showed 

awareness of each individual’s personal circumstances that might impact the 

effectiveness of the treatment. Accommodating these external commitments is not just 

an act of empathy but a strategic move to ensure the continuity and effectiveness of 

the treatment plans. 

 

(PT7/ Physiotherapist/ Line:208) 

 

“For the patient who says, for example, ‘My daughters have 

exams, and I can’t come next week’ I work hard with her to reach 

the planned range of motion, for example, before her week off. 

You got it?”.  

 

(IKP6/ Individual with knee pain/ Line:81) 

 

“She was very clear and told me ‘Your muscles are very weak 

and need intensive physiotherapy to get your legs back to 
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normal’. I mean, currently, I am supposed to be in work, but she 

told me to go back to the doctor and ask him for sick leave 

because it will not work like this”. 

 
4.3.3.4 Summary of theme 1 

 
This theme explores the multifaceted aspects of physiotherapy care for knee pain in 

Jeddah, Saudi Arabia, focusing on access to care, decision-making and the 

involvement of individuals with knee pain in their own care. Access to physiotherapy 

is predominantly referral-based, with individuals often facing delays in obtaining 

referrals and accessing services. Physiotherapists demonstrate autonomy in their 

clinical decision-making, frequently re-evaluating referred cases and basing 

treatments on their own assessments rather than strictly following physicians' 

diagnoses. Regarding the involvement of individuals with knee pain, physiotherapists 

tend to prioritise their professional judgment over the individuals’ preferences, often 

perceiving them as passive participants in their care. Despite this, individuals generally 

express trust in and satisfaction with their physiotherapists, who are committed to 

tailoring treatment plans to individual needs and circumstances, considering factors 

like age, lifestyle, activity level and personal circumstances. 

 

4.3.4 Theme 2: Focus of physiotherapists in managing knee pain 

 
This theme captures the key practices and priorities of physiotherapists in Jeddah in 

their treatment of knee conditions as identified by the physiotherapists participating in 

this study. It focuses on the knowledge imparted by the physiotherapists during the 

therapy sessions and their objectives, highlighting the importance of lifestyle changes 

and home programs to treatment success. 

 

This theme is comprised of three sub-themes, which are Knowledge provision, 

Encouraging lifestyle changes and Home program.  
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4.3.4.1 Knowledge provision 

 
This subtheme focuses on the strategies employed during therapy sessions to further 

the understanding of individuals with knee pain of their condition. The consensus 

among the interviewed physiotherapists is that the key goal of sharing knowledge is 

to explain treatment methods and set realistic expectations of the therapy process. 

 

(PT8/ physiotherapist/ Line:132) 

 

“Myself and the majority of the therapists who we have in this 

centre, I mean, from the first session, we show the patient his 

treatment program ‘we will do 1,2,3, and you will help us in 1,2,3, 

and you will work at home on this, and god willing we will start 

after two weeks in this when the improvement reaches this stage, 

and if it does not, we will start to add this and this’. So, we explain 

to him the full program”. 

 

The narrative from the interviews highlights the efforts of physiotherapists to align 

individuals’ expectations with the practical realities of physiotherapy. They emphasise 

the importance of being transparent in their interactions with individuals, aiming to 

clarify expectations about what the therapy can achieve. 

 

(PT4/ physiotherapist/ Line:60) 

 

“I try to make them understand that I am here to maintain their 

activity level as much as possible and that physical therapy does 

not mean returning you to your normal status. No, it is to prevent 

you from getting worse. So, I try to make this idea clear to them, 

so they do not keep false hopes in their minds”. 

 

(PT8/ physiotherapist/ Line:140) 

 

“We explain to them the whole program that we are going to 

follow, to be clear with them as much as we can, because there 
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are some patients who if you are not clear with them, they can 

say to you ‘no you did not...’. I mean, for example, if they get 

muscle tension, they will say to you ‘You didn't tell me that I will 

get muscle tension’ and they might start a fight for something as 

simple as this, so we should be clear with them about everything”. 

 

Beyond just preparing individuals for the treatment itself, some physiotherapists also 

stress the importance of equipping them with the knowledge and skills to self-manage 

their knee pain. 

 

(PT2/ physiotherapist/ Line:111) 

 

“I always, even with the patients, say that ‘physical therapy is 

simple and easy, we as a therapist, studied the basics knowledge 

as well as the advanced one, and you as a patient can also be a 

therapist! There are agonists and antagonists…’. I try to explain 

to them that if this muscle became weak or shortened… that they 

can create their own exercises”. 

 

(PT6/ physiotherapist/ Line:264) 

 

“I mean after the 20 sessions that my patient attended with me at 

the clinic, he would know how to work out when he is alone! 

Because we work on education not only on memorising, 

memorising, memorising. We work on education, and I show him 

everything, even the alternatives, because when he understands 

how ‘multi-hip’ works and how ‘TheraBand’ works, he will 

understand their main concepts. So if I did not find this tool, I can 

go for that one instead, it works the same. You got the idea?”.   

 

Recognising that many individuals do not have medical insurance and need to pay for 

therapy out-of-pocket, some physiotherapists in the private clinic show concern about 

individuals’ financial constraints. This awareness informs the information they provide, 

aiming to provide effective care while being economically considerate. 
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(PT6/ physiotherapist/ Line:70) 

 

“There are things that you ask him to do at home, so you save 

him money; this is the first thing”. 

 

However, discussions with individuals with knee pain revealed that physiotherapists 

often adopt a more reactive approach to information sharing. Rather than proactively 

offering details about conditions or treatment plans, they tend to respond to specific 

questions posed by individuals. 

 

(IKP8/ Individual with knee pain/ Line:191) 

 

“I mean we started straight away, but I was asking him like ‘how 

long do you expect me to stay here’ and he was answering me 

with ‘it could be 7,8 or 9 weeks’”. 

 

4.3.4.2 Encouraging lifestyle changes 

 
This subtheme reports external factors that physiotherapists consider crucial for 

enhancing the effectiveness of treatment. The data highlights how physiotherapists 

engage in two-way communication with individuals with knee pain to identify and 

adjust lifestyle elements that might negatively impact the recovery process. 

 

(PT2/ Physiotherapist/ Line:40) 

 

“From the beginning, there are common questions, such as ‘How 

do you live your life?’ to reach together at the end an agreed 

solution. It is possible that I do exercises with her, and then she 

still has bad habits at home. So, I start to fix this from the 

beginning”. 

 

A notable aspect of this approach, as highlighted in the below quote, is the 

physiotherapist's dedication to not just short-term pain relief but long-term condition 
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management. This is exemplified by allocating the final two therapy sessions to 

teaching individuals about preventing problem recurrence through lifestyle changes. 

 

(PT14/ Physiotherapist/ Line:184) 

 

“In some cases, we cannot solve the problem 100%. If the patient 

does not modify their lifestyle, the problem will continue… I also 

tell them that even if they are good now, once they get back to 

their current lifestyle, the pain will return. I dedicate the last two 

sessions to teaching them how to prevent the recurrence of the 

problem”.  

 

This approach also includes considering the emotional challenges faced by individuals 

in their daily lives. As mentioned by the physiotherapist below, the emotional struggles 

of individuals could negatively affect improvement. 

 
(PT5/ Physiotherapist/ Line:130) 

 

“I met a young patient who was tense all the time. She told me 

that even in her sleep ‘I press hard on my teeth’. So, regardless 

of all the things I tried to do with her, her pain did not improve 

even after 12 sessions at the clinic! So, when I realised her 

general stress and her problems at home, I sat and chatted with 

her about how her mental status affects her improvement and 

taught her that ‘try to lay down as I taught you before and start to 

do deep breathing’”. 

 

4.3.4.3 Home programme 

 
This subtheme elucidates the crucial role that home programs play in the treatment of 

knee pain, as described by physiotherapists. The central focus here is on how integral 

these programs are to the improvement of the condition. 
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(PT3/ Physiotherapist/ Line:109) 

“I told you before that half of the treatment is at home as well, by 

exercises. So, for sure he will be given a full home program”. 

Home programs extend beyond exercises to include techniques for pain management. 

Physiotherapists carefully craft these programs and guide individuals on how to 

effectively manage pain that may arise when performing home exercises or everyday 

activities. 

 

(PT8/ Physiotherapist/ Line:245) 

“It is necessary to show them that when they get back home, they 

will do these exercises 1,2,3. If they feel pain, do this, and if they 

have pain with this exercise, please stop it. So, we give them a 

full program to follow at home as if they are with us in the clinic. I 

mean, in terms of cold packs and hot packs, where they should 

put them exactly, and how the exercises are done. I mean, I do 

not say to them ‘go home and bend’. No, I show them the way of 

bending that they should follow at home”. 

However, a key challenge that emerges in this subtheme is the issue of adherence to 

these home programs. Many individuals with knee pain tend to rely more on clinic-

based treatment rather than consistently following their prescribed home exercise 

routine. 

 

(PT5/ Physiotherapist/ Line:53) 

“When they come to the session, I say to them ‘come on and 

show me the exercises that you have done at home’. Most of 

them, honestly (laughter), they do not do it. They do not even 

remember it. They say ‘okay, remind me of it’. And when I ask 

them ‘so, you did not do it?’, they reply ‘honestly, no’. God, they 

are the majority”. 
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This reliance on in-clinic care is especially evident among older individuals, who often 

focus on immediate pain relief over other therapeutic goals in their sessions. 

 

(PT13/ Physiotherapist/ Line:66) 

“I cannot convince some patients, especially the old ladies of like 

70-80. They say ‘What remains of my life? Why do you want to 

bother me with those exercises? Just release the pain’”. 

The problem of adherence is compounded in the case of elderly individuals living 

alone. Without someone to remind or encourage them, maintaining a regular exercise 

routine becomes more difficult, as evidenced by the physiotherapists. 

 

(PT7/ Physiotherapist/ Line:137) 

“If they have a daughter with them at home, I mean, I feel it helps 

the patients a lot if they have someone with them in the house! 

But those who live alone (voice exiled with her mouth) no! But it 

works a bit with those who have a house maid, but children, in 

specific, have a role in the treatment”. 

Physiotherapists also noted that adherence to home programs is influenced by the 

individuals’ daily life responsibilities and commitments. 

 

(PT2/ Physiotherapist/ Line:47) 

“I swear to God, sometimes they are honest. I mean, they say 

that ‘my life is not helping me do it, today I did it once, I did not 

do it because I was invited somewhere’. This is the most typical 

reason”. 
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(IKP13/ Individual with knee pain/ Line:58)  

 

“I go to work from morning till afternoon, I take a nap, then I go 

outside for groceries, I go back in the evening, and if I have some 

extra time, I do the exercises”. 

 

This challenge is particularly pronounced among females with knee pain. According to 

their narratives, women tend to show less engagement in home exercises compared 

to men, often citing family responsibilities or the inability to perform the exercises alone 

as reasons.  

 

(IKP3/ Individual with knee pain/ Line:76)  

 

“I swear I am lazy. In addition to the other responsibilities I have 

at home, my children and grandchildren… So, it is difficult to 

leave them and go to my bedroom to do it there (laughter)… I rely 

a lot on the session”. 

 

In contrast, males in the study generally displayed a better commitment to regaining 

their previous activity levels and returning to work. 

 

(IKP14/ Individual with knee pain/ Line:135)  

 

“I have a motivation goal to go back to my life, and the most 

important thing is to go back to my job”. 

 

Additionally, physiotherapists have observed that some individuals struggle with 

remembering the exercises. To address this, they provide supplemental materials, 

aiming to enhance recall. 

 

(PT1/ Physiotherapist/ Line:51) 

 

” Some of them say I do not know the exercises even if they do... 

I mean, I often give them pictures or something”. 
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4.3.4.4 Summary of theme 2 

 
This theme underscores the topics physiotherapists often focus on when treating knee 

conditions to improve treatment efficacy. It focuses on the importance of educating 

individuals with knee pain about the selected treatment methods, setting realistic 

expectations and establishing clear communication. However, according to the 

individuals with knee pain who were interviewed, physiotherapists tend to provide 

knowledge and information primarily in response to their immediate questions and 

concerns rather than offering guidance and education in advance. The theme also 

highlights the necessity of adapting lifestyle factors for successful recovery, 

showcasing how physiotherapists engage in meaningful dialogues with individuals to 

address long-term condition management while also considering their emotional 

health. Furthermore, it highlights the crucial role of home exercise programs and the 

challenges associated with adherence, with particular attention to the challenges faced 

by older adults and women, such as living alone and balancing daily responsibilities. 

 

4.3.5 Theme 3: Self-initiated strategies to manage knee pain  

 
This theme covers the proactive measures taken by individuals with knee pain outside 

the clinical environment to manage their conditions. It encompasses their approaches 

to enhancing their understanding of the condition, their responses to changes in their 

knee pain and the strategies they employ for pain management, as described in their 

narratives. 

This theme is comprised of three sub-themes, which are Acquiring knee pain 

knowledge, Observing knee pain changes and Pain management techniques for knee 

pain. 

4.3.5.1 Acquiring knee pain knowledge 

 
In this subtheme, the focus is on the personal initiatives taken by individuals with knee 

pain to acquire information about their condition. The stories of a subset of those 

participants reveal a tendency to seek knowledge independently. These individuals 

engage in various activities to educate themselves, including consulting evidence-

based research and hospital booklets. 
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(IKP9/ Individual with knee pain/ Line:361) 

 

“The thing I know, as they say, the studies that I have come 

across (pause), I mean they say that when the injury is fresh, put 

ice on it to stop the blood spreading, as they say, into the 

surrounding areas, and at the same time it helps you not feel 

pain. This is the thing that I know”. 

 

Another important source of information for these individuals is online platforms. Some 

of them have turned to websites and YouTube videos to better understand their 

condition and potential treatments. 

 

(IKP2/ Individual with knee pain/ Line:264) 

 

“Look, just before you came here, I was watching a YouTube 

video on my mobile. I wanted to have a look at additional 

exercises”. 

 
During the interviews, a noteworthy aspect was the confidence displayed by these 

individuals when discussing their condition. While they are not representative of all 

individuals with knee pain, their confidence in the information they provided was 

evident. 

 

(IKP2/ Individual with knee pain/ Line:296) 

 

“I'm telling you, for my knees, the joint range is not going to 

increase… I'm telling you, it will never be more than 115 

degrees… it differs from one to one… First of all, my bodyweight 

is very high because of the prolonged sitting in the (pause). I don’t 

move a lot. I don’t walk these days. I don’t walk. Yes, I do my 

exercises, but without any free walking.” 

 

This contrasts with other individuals who lacked such comprehensive information. The 

latter group expressed scepticism about the tools used and the benefits of the 
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treatments they received, highlighting a gap in their understanding and a lack of 

confidence in the therapy process. 

 

(IKP11/ Individual with knee pain/ Line:72) 

 

“They did not give me a cream or anything. Only the metal piece, 

I do not know what it is called. It is the metal (small pause). I do 

not know what it is… He massaged me, used it, even though, 

honestly, it is very painful”. 

 

Additionally, those with a strong medical knowledge often showed a willingness to 

share their experiences and their proactive efforts in seeking the most effective 

treatment for their condition. 

 

(IKP9/ Individual with knee pain/ Line:206) 

 

“So, to be honest with you, I contacted (name of a specialist 

hospital in the country) about this matter because I have been 

told that they want to try stem cell therapy, and I want to know if 

my case (pause), because as you know, if it is really osteoarthritis 

(pause), I mean osteoarthritis has no definite cure… It has no 

definite cure except by stem cell therapy or joint replacement if 

your condition has reached a certain degree. That is why I am 

now in contact with them. And they told me to bring a report from 

the doctor so they can decide what to do”. 

 
4.3.5.2 Observing knee pain changes 

 
This subtheme covers findings related to participants’ awareness of any condition 

changes. The interviews reveal that individuals with knee pain display a remarkable 

ability to observe changes in their knee conditions, particularly outside the clinical 

environment. Pain emerged as the primary indicator of these changes, as consistently 

reported by the participants. 
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(IKP1/ Individual with knee pain/ Line:175) 

 

“I can notice the change… because I often tell her, if I, for 

example, have pain. What I mean is that at the beginning of the 

sessions here, my knee became better, then, all of a sudden, I 

had pain again, and I told her about it”. 

 

These individuals demonstrated a heightened awareness of their knee condition, 

particularly noting any alterations in the softness or texture of the affected joint. 

 

(IKP2/ Individual with knee pain/ Line:388) 

 

“I feel heaviness in my knee, and it will never return to normal or 

even the same as the unoperated one. Look how the unoperated 

knee is soft and flexible, and look at this one, how rigid it is 

(pointing to the operated one)”. 

 

Their approach to managing these observations is reflective. They actively notice 

change, analyse potential reasons for these changes and, importantly, communicate 

these findings to their physiotherapists. 

 

(IKP9/ Individual with knee pain/ Line:283) 

 

“A while ago, I passed through a period of, as they say, a relapse, 

but thank God. It could be a wrong exercise, joint fatigue or 

something like this. So what happened? A backlash. So I stayed 

for 3 or 4 days with a swelling, but then it returned to its normal 

situation… So I read and told him what happened with me. He 

tried to figure out the case, then said ‘it could be specific 

exercises that cause the fatigue’”. 

 

Interestingly, the data revealed a common practice among physiotherapists of asking 

individuals to assess their knee joint independently at the beginning of each session. 
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This routine appears to have encouraged the participants to become more attentive to 

their knee condition. 

 

(IKP14/ Individual with knee pain/ Line:115) 

 

“He asks me ‘How are you today? How do you feel? How are you 

doing with the pain? Can you do this? Can you do this exercise?’ 

… If I could summarise it, I would say that he was speaking to 

my body through me”. 

 
4.3.5.3 Pain management techniques for knee pain 

 
This subtheme focuses on the strategies employed by individuals outside the clinical 

setting to manage their condition and reduce the strain on the affected joint. A 

noteworthy insight from the interviews was the approach taken by some female 

participants in managing their household duties. To alleviate the physical demands at 

home, they reported hiring housemaids, indicating a conscious effort to minimise the 

stress on their knee joints during daily activities. 

 

(IKP2/ Individual with knee pain/ Line:372) 

 

“I do nothing at home. I have 5 housemaids. I don't even know 

what is in the kitchen. I only tell them the things I want to be done, 

including food. I used to travel alone to attend international 

exhibitions, but now, I cannot… I take the girl with me”. 

 

In the workplace, other participants detailed specific strategies they have adopted to 

manage their workload. These adjustments are geared towards minimising the stress 

on their knee joint during the workday, as exemplified in the quote below. 

 

(IKP11/ Individual with knee pain/ Line:268) 

 

“My work, (pause) thank God as a teacher on my own I do not 

have any (pause), I mean I divided my work, when it comes to 
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students, and so my students are making it easy for me now to 

explain the exercises and the groups for the sports activities”.  

 

At home, various pain-relief methods were highlighted. The most common techniques 

included applying ice packs and using pain-relieving gels, indicating a preference for 

immediate, accessible forms of pain management. 

 

(IKP12/ Individual with knee pain/ Line:230) 

 

“I put the cold packs on, and I put on the lotion they gave me and 

the creams, and I take the bills and I put olive oil on and thank 

God”. 

 

Interestingly, only a small number of participants shared strategies related to exercise 

for managing knee pain. 

 

(IKP2/ Individual with knee pain/ Line:247) 

 

“I often go to a public gym. One day I come to the clinic and the 

other day I go to the gym… Like what I do here, but I do it there 

so that I don't miss a day. And there I do aerobics in the pool 

because water is very important for the knee joint because of 

bodyweight”. 

 

A particularly intriguing aspect of the findings was the use of traditional medicine, 

especially among female participants, a few of whom reported using herbal remedies 

and manual techniques such as massage. 

 

(IKP4/ Individual with knee pain/ Line:20) 

 

“I went to midwives before who do traditional therapy like 

massage, the same as the things they do for me here”. 
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(IKP6/ Individual with knee pain/ Line:178) 

 

“I was following traditional medicine (laughter). I mean drinking 

specific herbal teas”. 

 
4.3.5.4 Summary of theme 3 

 
This theme highlights how individuals with knee pain proactively manage their knee 

pain. They actively seek information using resources like research materials, online 

platforms and hospital booklets, which was seen to boost their confidence when 

discussing their conditions with the researcher. Notably observant of changes in their 

knee joint, they analyse and communicate these changes to their physiotherapists, 

demonstrating a reflective approach to monitoring their condition. In managing pain, 

different strategies were employed, from hiring help to alleviate physical demands at 

home to adjusting work routines and using immediate pain-relief methods like ice 

packs and gels. Some, particularly women, also explore traditional medicine practices 

like herbal remedies and massage, showcasing a diverse range of methods to cope 

with knee pain. 

 

4.3.6 Theme 4: Connection to technology 

 
This theme focuses on the dynamics between physiotherapists and individuals with 

knee pain in relation to technology, shedding light on the accessibility of technological 

devices to both parties. It explores how technology serves as a tool for information 

access, communication and support in the context of physiotherapy practices. 

 

The theme is comprised of three sub-themes, which are Internet accessibility, 

Utilisation of Internet-connected devices and Technological solutions for treatment 

support. 

 
4.3.6.1 Internet accessibility 

 
In this subtheme, the narrative explores the accessibility of Internet resources among 

participants, as revealed through the interviews. Participants were asked about their 

access to the Internet, both at the clinic and at home, unveiling good digital 

connectivity across various ages and socioeconomic backgrounds. 
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While not every individual with knee pain owned such a device personally, many 

mentioned relying on family members who possessed Internet-enabled devices. This 

aspect of shared digital access is exemplified by the below quote from a female 

participant with knee pain. She explained her choice of using a mobile phone without 

Internet connectivity, stating her reliance on a family member who owns an Internet-

connected device. 

 

(IKP12/ Individual with knee pain/ Line:267)  

 

“My daughter who is studying at university has a computer.” 

 

From the perspective of the physiotherapists, the narrative also sheds light on the 

availability of Internet-connected computers within physiotherapy departments. It was 

found that in both private and public settings, there are a limited number of such 

computers, and these are typically shared among all the physiotherapists in a unit. 

 

(PT5/ Physiotherapist/ Line:141)  

 

“I saw only one computer, and when it was down, they said to 

one therapist to use the one at the reception”. 

 
4.3.6.2 Utilisation of Internet-connected devices 

 
This subtheme focuses on the uses of the Internet mentioned by the participants in 

the interviews. They were found to frequently turn to the Internet as a resource to learn 

about their health conditions. This not only included their own knee pain but also 

extended to other health topics affecting their family members. 

 

(IKP11/ Individual with knee pain/ Line:310)  

 

“Honestly, sometimes I go to the Internet to ask about it, ask 

about that problem I am suffering from, by writing that I have so 

and so, and it comes on the Internet page, and I go on”. 
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However, most physiotherapists in the study expressed strong reservations about 

individuals relying on online sources for health information. Their concerns were 

twofold. Firstly, they were concerned that their patients may not be able to assess the 

credibility of online information (PT1), and secondly, they felt there was a risk of their 

patients encountering misleading content that could exacerbate their fears and 

misconceptions about their health conditions (PT5). 

 
(PT1/ Physiotherapist/ Line:196)  

 

“I mean, I don’t believe in all online sites; I mean, the patient will 

enter and write down his complaint in Google, and it will come up 

with things that are not official or unproven as any person can 

write and post anything there. So, for this reason”. 

 

(PT5/ Physiotherapist/ Line:176)  

 

“I mean, some people when they read about something, they 

become more scared and think that they have a serious 

condition”. 

 
A specific subset of individuals with knee pain, primarily those involved in academia 

or enrolled in educational programs, reported using the Internet for academic research 

and related activities. 

 

(IKP8/ Individual with knee pain/ Line:277)  

 

“The Internet is everything to me, I mean everything... I am a 

researcher, and my work involves searching, websites, social 

media, mostly using my iPhone but also on the computer. And 

like this, the internet is everything...”. 

 

In terms of practical use, some participants mentioned using Internet-connected 

devices for organising future events, such as booking flights or scheduling hospital 

appointments, including physiotherapy sessions. 
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(IKP2/ Individual with knee pain/ Line:421)  

 

“I use it for everything, everything. I have just booked an 

appointment with my doctor in London. I travel myself all over the 

world”. 

 

(IKP3/ Individual with knee pain/ Line:248)  

 

“For the appointment booking, we book for my sessions here 

through it”. 

 
From the perspective of the physiotherapists, computers installed in their departments 

serve several functions. They provide access to reports from various departments, 

such as radiology and the laboratory, assist in monitoring and adjusting patients' 

appointments and enhance overall treatment coordination. 

 
(PT8/ Physiotherapist/ Line:276)  

 

“I mean, in our situation, we use it for reports. I mean, commonly 

for writing reports. This is the only thing, or schedules, modifying 

our schedules. These are the things we use the computers for”. 

 

(PT11/ Physiotherapist/ Line:176)  

 

“The computer that we have here at the clinic, I use it to look for 

the radiological results, admission history, surgeries history and 

so on. I look for lab tests that have been done before as well as 

the patient’s appointment”. 

 

However, only a few physiotherapists reported using these devices actively to share 

treatment-related content with their patients. 
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(PT7/ Physiotherapist/ Line:280)  

 

“Patients’ schedules, reports, our schedules too… What else? 

Information about the modalities we use if the patient would like 

to know more about it. Morning shifts, night shifts and Ramadan 

shifts”. 

 
4.3.6.3 Technological solutions for treatment support 

 
In this subtheme, the narrative explores how physiotherapists actively support 

individuals with knee pain in adhering to home programs, with a particular focus on 

the use of technology, especially mobile phones. Physiotherapists have adopted 

innovative methods to ensure accurate exercise execution at home. One such method 

involves encouraging individuals to use their mobile phone cameras to record 

themselves while performing exercises at home so these clips can be shown to the 

physiotherapist at the clinic for feedback.  

 

(PT8/ Physiotherapist/ Line:249) 

“I ask some of them to film themselves for me. It is useful if they 

record a video clip for me while they are bending at home so I 

can know if the way they are doing it is wrong or right because 

some of them comprehend the information a bit slowly. I mean, 

not all people have the same level of comprehension”. 

Another beneficial use of mobile technology is seen during clinic sessions, where 

physiotherapists tend to record the individuals while performing exercises. These 

recordings provide a visual reference to review at home, helping them to remember 

the correct steps and techniques used for the exercises.  

 

(PT4/ Physiotherapist/ Line:127) 

“I often film them while they are doing the exercise. I tell her ‘Let 

me film you on your phone’, and in my opinion, this is better than 

giving them printed photos. Photos are not always clear to the 
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patients, and when they see themselves doing the exercise on 

the video, they remember it well and perform it better”. 

These practices, as stated by the physiotherapists, are especially valuable for elderly 

individuals, who may face difficulties in recalling the exact execution of their exercises. 

 

(PT7/ Physiotherapist/ Line:329) 

“If the number of exercises increases, I mean, if we started to do 

the seventh or eighth exercise, the patient would start to say ‘No, 

I started to forget, I did not do the…’ At this time, you say that 

‘We are going to film, auntie. Next time bring your phone or your 

daughter’s phone’”. 

The narrative further reveals that the relationship between physiotherapists and 

individuals often extends beyond regular clinic hours, facilitated through personal 

mobile phones. This extended communication, including phone calls, video calls and 

messages, allows physiotherapists to monitor the performance of home exercises to 

ensure they are being done correctly and respond to any additional questions 

individuals with knee pain may have. 

 

(PT15/ Physiotherapist/ Line:76) 

“Some of them send me videos to check if they are doing the 

exercises right or wrong … So, there is a communication 

between us to make sure they are doing the exercises”.  

(PT8/ Physiotherapist/ Line:256) 

“The patient might take a long time with me until he understands 

the exercise. We do it like two or three times, and I ask some of 

them to film themselves or speak to me live. I mean, to call me 

live, and like this, and showing me the exercise ‘Am I doing it right 

or not?’”. 
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This communication often occurs outside official Internet platforms, with 

physiotherapists providing their personal mobile numbers to patients. 

 

(PT9/ Physiotherapist/ Line:284) 

 

“I give them my number and answer their questions. They send 

me ‘I felt this today’. Or sometimes, after 4 or 6 months of the 

session, they ask me ‘I am going to travel, do you have any 

advice for me?’ Or ‘Should I wear this brace in the airplane or 

not?’”.  

 
4.3.6.4 Summary of theme 4 

 
This theme captures the role of the Internet and technology in knee pain management, 

focusing on access to the Internet, uses of Internet-connected devices and 

technological solutions for treatment support. Participants across various ages and 

socioeconomic backgrounds reported good access to the Internet, both at home and 

in clinics. Individuals with knee pain widely access the Internet for health information, 

though physiotherapists caution against the reliability of online sources. The internet 

was found to be used for further reasons, such as work and school and booking 

healthcare appointments. In clinical settings, shared Internet-connected computers 

are common, but their use for patient education is limited. Innovative uses of 

technology, particularly mobile phones, have emerged as crucial in supporting home 

exercise programs, with physiotherapists using video recordings and personal 

communication to enhance exercise adherence, especially for the elderly.  

 

4.3.7 Theme 5: Perceptions of digital-based self-management support 

 
This theme focuses on the participants' reactions to a proposed self-management 

support website for knee pain, presented as a hypothetical scenario. The website, as 

described in the interviews, featured three main elements: educational material, a hub 

for exercises and a communication tool. It was introduced as a substitute to in-person 

physiotherapy sessions. 
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A total of three sub-themes forms this theme, which are: An alternative to in-clinic 

sessions, Strategies to promote digital-based self-management support and Proposed 

self-management support content. 

 

4.3.7.1 An alternative to in-clinic sessions 

 
This subtheme covers the perspectives shared in interviews about the hypothetical 

website potentially replacing face-to-face care for knee pain. Most physiotherapists 

viewed this idea positively for individuals with chronic knee pain, who are expected to 

take a more active and responsible role in managing their treatment, albeit with certain 

conditions. 

 

(PT1/ Physiotherapist/ Line:267) 

 

“Knee OA is a chronic case, so it is better that the patient 

communicates with us through the website and visits the clinic once 

a month to see their therapist if something changes in their condition 

instead of getting a new set of sessions every time”. 

 

Additionally, most physiotherapists supported shifting from in-person therapy to a 

digital self-management support platform, especially for younger individuals. However, 

they raised concerns about older individuals, pointing out potential difficulties related 

to limited technological proficiency within this group. 

 

(PT15/ Physiotherapist/ Line:279) 

 

“It’s a great idea but not for the old people, no… Because old people 

cannot go online, they are not going to like it”. 

 

The interviews also revealed that the elderly typically seek physiotherapy clinics 

primarily for quick pain relief and might be hesitant to embrace remote care options, 

as underscored in the quotes provided. 

 

(PT4/ Physiotherapist/ Line:169) 
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“There are patients who are old age, and therapy means to them 

‘just give me now the treatment that will benefit me, nothing else’. I 

mean, they are not willing to search for any information or do 

anything for themselves… It's hard, it is hard to do if they are old. 

Originally, it is hard to let them understand the concept of the 

website”. 

 

(PT5/ Physiotherapist/ Line:266) 

 

“I will also give it to young patients more. The elderly will not accept 

and will say ‘Do you not want me to come to you?’ (Laughter)”. 

 

The integration of the website into treatment regimens was proposed as a solution to 

long waiting lists at clinics. It was thought that acute cases needing immediate face-

to-face care could be prioritised, while those with chronic knee pain could be effectively 

managed through the website. 

 

(PT12/ Physiotherapist/ Line:332) 

 

“Umm... the number of patients will decrease in the clinic, so we can 

treat the acute cases. Honestly, sometimes the 6 sessions are not 

enough for the chronic cases, and at the same time, we have to do 

a discharge because of the waiting list”. 

 

Additionally, some physiotherapists expressed interest in using the website in addition 

to face-to-face sessions, rather than completely replacing them. They viewed the 

website as a beneficial resource for post-clinic follow-up with individuals who have 

knee pain, particularly after they have completed their in-person therapy sessions 

(PT4). They highlighted the necessity for individuals with knee pain to visit the clinic 

for thorough monitoring and observation of any changes in their condition (PT3). 
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(PT4/ Physiotherapist/ Line:209) 

 

“I prefer that my patients complete all the sessions with me first, 

then I use the website to follow-up with them…. After 12 sessions, 

when they have completed their course with me and I am sure that 

they have reached a good progression level, at least 70%, then it is 

not a problem to work with them, doing the other 20% from home.” 

 

(PT3/ Physiotherapist/ Line:204) 

 

“I am with the idea of observing my patients by myself to look at the 

degree of improvement, for example, in the range of motion, their 

way of doing the exercises, and if there are things that they are 

doing wrong… And after I see them, I can add more things for them 

to do on the website”. 

 

Despite the general optimism, there were reservations about the cultural acceptance 

of this shift in healthcare. A minority of therapists expressed doubts about society's 

readiness for such a change (PT6), whereas another therapist argued that the current 

digitalisation trends in the country presented an ideal opportunity for such 

advancements in healthcare (PT11). 

 

(PT6/ Physiotherapist/ Line:480) 

 

“Not now! Maybe later. Here in Saudi Arabia, not yet. I do not think 

that the patient will be convinced. I mean, in my opinion, neither the 

patient nor the therapist will be convinced. I mean, the therapist 

cannot see with their eyes the patients. Sometimes you might ask 

them to do, for example, a leg extension, and you want them to raise 

and see their thigh move! I mean to me, I want them to do it while I 

am watching them, to look for any substitutions if they exist, you 

know. I mean, I want it in front of me, I want to see it myself, and the 

patient wants me to be there for them”. 
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(PT11/ Physiotherapist/ Line:220) 

 

“Our society is ‘in progress’ on this stuff. We did not have something 

similar in the past, and now the situation has changed a lot. So, 

once that the idea becomes available, I expect it to have, as they 

say, a very, very social echo. It will be a very nice thing”. 

 

From the perspective of individuals with knee pain, the majority supported the idea of 

replacing face-to-face sessions with a self-management support website. This 

preference was more pronounced among the male participants as opposed to the 

females, who favoured in-person sessions. 

 

Among those who supported the website, perspectives varied regarding its 

implementation. Some viewed it as a beneficial supplement to face-to-face therapy, 

appreciating the flexibility it would offer in scheduling clinic appointments. They valued 

occasional in-person interactions but also recognised the advantages of the website. 

 

(IKP2/ Individual with knee pain / Line:188) 

 

“If, for example, I can have two sessions a week here in the clinic, 

then I will work with the therapist through the website for the other 

two sessions. I will use it for sure”. 

 

Others perceived the website as a time-saving measure that could enhance their 

understanding of their condition. To this group, the website seemed like a viable 

alternative to in-person clinic sessions. 

 

(IKP8/ Individual with knee pain / Line:348) 

 

“I mean, I support the idea… First of all, it saves time, I mean, 

because I do not have to come and go every time. The second thing 

I see is that it is better to educate yourself instead of anyone here 

guiding you. I mean, here you take the information from the therapist 

so you can work by yourself”. 
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A key observation was that individuals more receptive to online care exhibited greater 

confidence in managing their pain independently. Their language reflected a sense of 

self-sufficiency in terms of dealing with their symptoms at home. 

 

(IKP11/ Individual with knee pain / Line:413) 

 

“I do not know about other people, I do not know, but for me I prefer 

to do the exercise myself, I like to work on myself… And there is 

more time ahead of me, I don’t need to make it in a specific time. I 

have until the end of the night to do the exercise”. 

 

In contrast, female participants who were reluctant to use the website preferred the 

physical presence of a therapist during sessions. They linked this preference to the 

need for supervision during exercises and direct communication with therapists, 

underscoring the importance of face-to-face interactions for expressing concerns and 

receiving guidance. 

 

(IKP6/ Individual with knee pain / Line:237) 

 

“I prefer taking the sessions here with her… because I like to have 

someone with me, I mean, someone who observes me, tells me 

right or wrong. I mean, I can do it alone, but I can't do it properly, 

like when she observes me...”. 

 

4.3.7.2 Strategies to promote digital-based self-management support 

 
In this subtheme, the narrative explores strategies highlighted during interviews aimed 

at expanding the reach of a self-management support website as an alternative to in-

person care for knee pain. A key focus is on various approaches proposed by 

physiotherapists to make the website more accessible and user-friendly, particularly 

for elderly adults and those less familiar with digital platforms. 

 

A main strategy highlighted by physiotherapists was the involvement of family 

members in aiding elderly adults with knee pain to effectively use the website. 
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(PT11/ Physiotherapist/ Line:248) 

 

“I mean, they are not able to use the website, apps and this stuff or, 

as they say when the patient’s IQ does not help him to use 

technology and similar things, or he does not know how to use it. 

But you can fix this by letting his relative help him to use it”. 

 

During the interviews, it was evident that several physiotherapists were keen to 

actively instruct individuals with knee pain on the optimal use of the self-management 

support website. They suggested dedicating specific portions of therapy sessions to 

thoroughly explain the website's diverse features and functionalities. 

 

(PT8/ Physiotherapist/ Line:421) 

 

“I mean, if the session will be two hours and you are supervising the 

patient doing specific exercises, there will be communication 

between you and them, and they might start saying to you ‘I went 

yesterday to this place, I did this, and…’ while doing the exercise. I 

mean, we can use this time to show them what to do at home and 

how to use the website… I mean, there will be a discussion between 

me and them”. 

 

Furthermore, the introduction of informative booklets was another strategy put forward. 

The goal of these booklets is to explain the website's content and functionalities, 

making it easier for users to understand and engage with the website effectively. 

 

(PT3/ Physiotherapist/ Line:253) 

 

“I recommend, for example, having a brochure that explains 

everything about how to use the website. … and it has a list of 

instructions, so, the patient does not need any external help. I 

simply give them the paper and they can do it by themselves”. 

 

4.3.7.3 Proposed self-management support content 
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In this subtheme, the narrative unfolds around the feedback from participants on the 

content proposed for future digital self-management support initiatives. There was 

notable agreement among participants on what digital platforms should include, with 

a unified endorsement for the inclusion of educational resources, exercise programs 

and a communication portal as fundamental elements. 

 

Participants with knee pain specifically emphasised the need for detailed medical 

information. They expressed a desire for content that covers the root causes of their 

pain, potential triggers and home-based treatment options. 

 

(IKP1/ Individual with knee pain / Line:237) 

 

“Honestly, the first thing I wish for is information about the types of 

sport injuries because there is more than one injury. Also, umm, a lot 

of information about home treatments... and what should be done in 

every injury. I mean more information”. 

 

(IKP2/ Individual with knee pain / Line:457) 

 

“On the website, they should explain all the knee cases, as well as 

photos of their physiotherapy treatment. I mean, the things that we 

can do at home according to the case and how to do it… There 

should be instructions about certain things, like don’t push heavy 

things like furniture pieces and so on… you know? These small things 

that people often do in their daily life that cause them harm”. 

 

Additionally, the importance of dietary information was highlighted, especially its 

relevance to recovery for those who have experienced knee injuries. 

 

(IKP6/ Individual with knee pain / Line:212) 
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“Healthy food, I mean the healthy food that the human can eat during 

the course of treatment, which can help in wound healing or, for 

example, in fractures”. 

 

The consensus on the necessity of educational content extended beyond those with 

knee pain, with physiotherapists also strongly advocating for this component in their 

interviews. This highlights the shared belief in the importance of educational resources 

as a key component of future initiatives. 

 

(PT7/ Physiotherapist/ Line:393) 

 

“I feel education. Yes, I feel this is the most important point, to let 

the patient understand their condition, for example, to explain for 

them lower limb biomechanics, what are the knee compartments. If 

they have a swelling in this area, what does it mean, and if there, 

what does it mean? I feel that education is good”. 

 

The inclusion of exercise materials was another key aspect emphasised by the 

participants. They proposed that future initiatives should offer a range of resources, 

primarily in the form of graphics and videos, to effectively demonstrate exercises. 

 

(IKP10/ Individual with knee pain / Line:379) 

 

“Maybe, for instance, when I put my name, I can find the name of my 

injury. That is the first thing I have. It would tell me, for example, this 

exercise is done like this, and it would be graphic… It would be an 

explicatory graphic, I mean… This exercise, when I do the exercise, 

it would have something like an animation”. 

 

The participants particularly highlighted the effectiveness of videos as the preferred 

medium for presenting exercise information on the digital platform, considering them 

to be a superior format for demonstrating exercise routines and techniques. 

 

(IKP13/ Individual with knee pain / Line:265) 



 164 

“I prefer videos so I can go back to them and do the exercises alone”. 

 

(PT5/ Physiotherapist/ Line:210) 

 

“Exercise videos, not photos. I want it to be in videos how they can 

manage their pain at home. For example, lay down, sit, use hot or 

cold packs. I mean, teach them how to deal with the pain away from 

the clinic visits”. 

 

However, some physiotherapists voiced a preference for retaining control over the 

exercise content on the platform, suggesting a reluctance to allow individuals to have 

any input in this area. 

 

(PT3/ Physiotherapist/ Line:192) 

 

“For example, I give them a video link or something to go back to on 

this website… I prefer this website not to include things that are not 

relevant to the patient’s condition. I do not want the patient to enter 

and choose their exercises by themselves. No, I prefer them to find 

their exercises ready at the website”. 

 

Addressing the issue of adherence, a challenge commonly faced by individuals with 

knee pain, physiotherapists suggested incorporating a reminder feature. This tool was 

envisioned to help maintain consistency with exercise routines, as highlighted by the 

physiotherapists' comments. 

 

(PT13/ Physiotherapist/ Line:262) 

 

“We also need a reminder to remind people of the exercises. A lot 

of people forget to do them”. 

 

(PT1/ Physiotherapist/ Line:240) 
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“Photos of exercises, and if there could be a reminder to tell them to 

do their exercises. For example, they set the times of doing the 

exercises, like in the reminder part of the phone, and this reminds 

them about them every time”. 

 

The participants also highlighted the perceived need for ongoing communication 

between physiotherapists and individuals with knee pain. Physiotherapists preferred 

this for closer monitoring of exercise execution while individuals with knee pain saw 

it as essential for reaching out in case of unexpected issues during home exercises. 

 

(PT15/ Physiotherapist/ Line:246) 

 

“Umm, maybe live chat… Live chat with the patient to tell him what 

to do…  Yes, video call…  I cannot tell him what to do with the voice 

chat, it has to be video chat”. 

 

(IKP11/ Individual with knee pain / Line:419) 

 

“If I can make a note for him that I couldn’t do that and that, or I did 

something different, and it would appear as a message. No, that is 

nice, for me excellent”. 

 

4.3.7.4 Summary of theme 5 

 
Most individuals with knee pain were supportive of the idea of transitioning from in-

clinic sessions to a self-management support website. Notably, this support was more 

prevalent among male participants than female ones. Physiotherapists, while 

endorsing the website, suggested its use be tailored to specific individual groups. They 

identified the young adult population as the most suitable candidates for this digital 

approach. Recognising the challenges faced by those with limited technological skills, 

the physiotherapists proposed three distinct strategies to facilitate website usage. 

These included involving a family member, integrating website training into therapy 

sessions and developing a manual booklet. This theme also presents data showing a 

consensus between physiotherapists and individuals with knee pain on key features 
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of future digital self-management support initiatives. A significant focus was placed on 

educational materials, exercise videos and a communication tool. 

 

4.3.8 Summary 

 
The study conducted 29 interviews in four physiotherapy settings in Jeddah, Saudi 

Arabia, involving 15 physiotherapists and 14 individuals with knee pain. Reflexive 

thematic analysis of the interviews generated five main themes. Theme 1, titled 

‘Physiotherapy practice in Jeddah,’ highlighted issues related to access to care, often 

hindered by delayed referrals. It also noted the independent judgment exercised by 

physiotherapists in designing treatment plans while viewing individuals with knee pain 

as passive recipients of care. In theme 2 ‘Physiotherapists’ focus in managing knee 

pain,’ the focus was on the provision of education, the emphasis on lifestyle 

adjustments, and the challenges associated with adherence to prescribed home 

exercises. Theme 3 ‘Self-initiated strategies to manage knee pain,‘ described how 

individuals with knee pain proactively sought to manage their condition. This included 

acquiring health-related knowledge, monitoring and communicating changes in their 

condition to physiotherapists, and utilising various pain management techniques. 

Theme 4 ‘Connection to technology,’ discussed the ubiquitous access to the Internet 

at home and in clinics, the integration of Internet-connected devices into daily life, and 

the role of technology in supporting knee care. Lastly, theme 5 ‘Perceptions of digital-

based self-management support,’ found a consensus among participants on the 

essential features of future digital self-management supports, such as educational 

content, exercise videos, and communication tools. A majority of the participants 

expressed support for transitioning from face-to-face care to digital platforms, subject 

to certain conditions. 
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4.4 Discussion of Phase 1 

 
Here, key findings obtained from the 29 semi-structured interviews conducted in this 

study are discussed in relation to the relevant literature and the two main research 

questions for this phase. 

 

4.4.1 Discussion of findings related to research question one (Phase 1):  How do 

current physiotherapy practices for knee conditions in Jeddah, Saudi Arabia align with 

self-management support principles? 

 
Findings from themes ‘Physiotherapy practice in Jeddah’, ‘Focus of physiotherapists 

in managing knee pain’, ‘Self-initiated strategies to manage knee pain’ and 

‘Connection to technology’ answer research question 1. 

 

Overall, the findings show that the pathway to accessing physiotherapy in Jeddah is 

referral based. Yet, physiotherapists exhibit autonomy in determining treatment 

strategies, often deviating from initial physician recommendations. Physiotherapists 

often prioritise their own clinical judgment over patient preferences in exercise plans, 

and individuals with knee pain generally express confidence in their physiotherapists’ 

choices, which are mostly influenced by their needs and characteristics. However, the 

patient education aspect reveals a reactive approach rather than a proactive one, with 

physiotherapists indicating its common presence and individuals with knee pain saying 

that it only happens at their request. Notably, home exercise programs are highlighted 

as integral components of treatment plans, yet challenges with adherence persist, 

especially among populations such as older adults and women with multiple daily 

responsibilities. Interestingly, some individuals show proactive management of knee 

pain, employing diverse strategies that include seeking out information through various 

resources, monitoring changes in their condition and employing active and passive 

pain management techniques. 

 

4.4.1.1 Physiotherapists Dominate the Care Journey 

 
This research provides important insights into how decisions are made between 

physiotherapists and individuals with knee pain in Jeddah, a topic not widely 

addressed in Saudi research (Alkhatrawi 2013; AlShubaily and Chiarello 2022). These 

insights are valuable for researchers aiming to introduce self-management support 
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programs into unfamiliar settings and needing to assess whether these new initiatives 

align with established practices or not (O’Connell et al. 2018). The findings from theme 

1 titled ‘Physiotherapy Practice in Jeddah’ reveal that physiotherapists often play a 

dominant role in the treatment process, which can restrict patients’ active involvement 

in their own care decisions. Statements from physiotherapists in the study, such as 

“We are the ones who decide. There are some things that are not negotiable” highlight 

a tendency to minimise the patient's role in decision-making. This observation is 

consistent with the paternalistic healthcare model identified by Varkey (2021) whereby 

healthcare providers’ views on what is best for the patient are prioritised over those of 

the patient, who is excluded from care decisions. Such a paternalistic approach 

contrasts with the concept of shared decision-making, which is essential for an 

effective delivery of self-management support in healthcare (Lorig and Holman 2003; 

Jonkamn 2016; Hoffmann et al. 2022). Shared decision-making, as defined by Murray 

et al. (2006), involves a cooperative effort whereby both the patient and the healthcare 

provider, each an expert in their own right, engage in open communication to reach 

joint care decisions. 

 

The findings of this research indeed align with findings from the Saudi literature, which 

explores shared decision-making within different physiotherapy contexts in Saudi 

Arabia, such as lower back pain and paediatric care (Alkhatrawi 2013; AlShubaily and 

Chiarello 2022). These studies highlight that many physiotherapists prefer a 

paternalistic approach to healthcare rather than engaging in collaborative practices 

with patients. This issue, however, is not exclusive to Saudi Arabia. Hoffmann et al. 

(2022) have identified a slow adoption of shared decision-making in physiotherapy 

practices globally. For instance, a study of 357 German physiotherapists revealed a 

lack of understanding about implementing shared decision-making, with a significant 

portion favouring the paternalistic model. This possibly reflects a wide educational gap 

in medical training for physiotherapists, particularly in areas of collaborative care and 

shared decision-making. Such an educational shortfall is evident in Saudi Arabia's 

medical educational programs as well (Alabdullah et al. 2022). This likely explains why 

advocates for self-management emphasise the development of training programs for 

healthcare providers, aimed at those expected to integrate these programs into clinical 

settings (Bodenheimer et al. 2002; Kantilal et al. 2022). A prime example is the 

Education and Training Curriculum on Multiple Chronic Conditions, which was created 
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by the United States Department of Health and Human Services (HHS 2015). This 

curriculum provides healthcare providers with a comprehensive toolkit, enriching their 

understanding of self-management support and detailing strategies for its seamless 

integration into practice whilst addressing any shortfalls. 

 

The observed dominance of physiotherapists regarding treatment decisions in the 

departments visited can likely be linked to the referral-based nature of physiotherapy 

practice in the region (Alghadir et al. 2015; Al-Eisa et al. 2016; Al-Abbad and Al-

Haidary 2016; Alosaimi et al. 2022). In theme 1, both physiotherapists and individuals 

with knee pain underscored the critical role of physician referrals, which typically 

include specific treatment instructions, for accessing physiotherapy services, reflecting 

the findings in the literature (Larsson and Najafi 2014; Rotor and Capio 2018). Though 

physiotherapists in this study were found to be autonomous and able to recraft 

treatment plans, working in a referral-based system poses challenges to their ability 

to engage fully with evidence-based practice (Lim et al. 2021; Shah and Prakash 

2023). Indeed, Alshehri et al.’s (2017) survey of 376 Saudi physiotherapists revealed 

a notable dependency on personal experience rather than evidence-based practice, 

with about a quarter being unfamiliar with the latter concept. The limitations imposed 

by referral-based practice, including restricted time and resources, further heed the 

implementation of evidence-based practices (Hasani et al. 2020). Specifically, theme 

4, ‘Connection to Technology’, highlights the limited number of computers in 

physiotherapy departments. This scarcity, also noted in the literature, restricts 

physiotherapists' access to research databases and reduces the time available for 

them to review literature (Hasani et al. 2020). Given these factors and the relatively 

recent enthusiasm for integrating shared decision-making into physiotherapy as a 

move towards more patient-centred care, the lack of such practices in the departments 

studied is understandable (Dukhu et al. 2018; Hoffmann et al. 2020). 

 

Interestingly, in this study, individuals with knee pain showed no objection to being 

excluded from care decisions, instead demonstrating a high trust in their 

physiotherapists' decisions. This might suggest that a paternalistic approach aligns 

with the preferences of some patients. Particularly in healthcare contexts like Saudi 

Arabia, where "the doctor knows best" mindset is prevalent, patients may have grown 

accustomed to, or even prefer, relying on the expertise of healthcare professionals 
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(Alabdullah et al. 2022). AlHaqwi et al. (2015) investigated this dynamic, surveying 

236 patients at a family practice centre in Saudi Arabia. Their findings revealed an 

intriguing preference distribution; while a majority (57%) favoured shared decision-

making, a considerable portion (28%) expressed a preference for the paternalistic 

model. This was mostly reported among older participants, females and those with 

chronic conditions, groups that mirror the population with chronic knee pain (AlHaqwi 

et al. 2015; Lee et al. 2019; GBD 2019). It could be that the lack of shared decision-

making in Saudi healthcare might have influenced patients' expectations and made 

them more comfortable with not participating in care decisions. Effectively integrating 

self-management support programs necessitates empowering individuals with knee 

pain so that they are more autonomous as well as ensuring their voices are heard and 

their opinions valued in their care decisions (Krist et al. 2017; Baird et al. 2019). This 

can be achieved through educating both individuals and physiotherapists about 

patients' rights, challenging paternalism and encouraging patient autonomy, as 

recommended in relevant Saudi literature (Alabdullah et al. 2022; Alotaibi et al. 

2023a). 

 

4.4.1.2 Individuals with Knee Pain Influence Exercise Plans 

 
Theme 1 reveals that exercise plans for individuals with knee pain are tailored 

according to their specific needs and characteristics. Physiotherapists highlighted the 

importance of considering factors such as the individual's age, primary complaint, 

functional limitations, lifestyle and personal circumstances when creating these plans. 

This approach is somewhat resonated by Adem (2017), who noted the significance of 

considering patients' lifestyles in developing treatment plans for lower back pain. 

However, this study suggests that physiotherapists in Jeddah employ a more complex 

approach, demonstrating a comprehensive recognition of each individual's unique 

needs and characteristics. This comprehensive in designing exercise plans is 

supported by the qualitative findings of Teo et al. (2021), who describe how Australian 

physiotherapists manage chronic knee pain through tailored plans. This scenario 

aligns with a core principle of patient-centred care essential for self-management 

support programs: personalised care (Wijma et al. 2017). To achieve personalisation, 

physiotherapists work to understand the unique history, needs, preferences, beliefs, 

values and circumstances of each patient, facets also explored by physiotherapists in 
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this study (Cooper et al. 2008; Larsson et al. 2010; Harman et al. 2011; Kidd et al. 

2011; Salloum et al. 2023).  

 

Personalised care, however, extends beyond merely tailoring treatment; it places the 

individual, rather than the techniques, at the core of the therapeutic process (Trede 

2000; Salloum et al. 2023). It involves designing a personalised treatment plan, 

developed through two-way dialogue and partnership with the patient, that empowers 

individuals to learn about and manage their condition independently, incorporating 

exercises, advice and education (Cooper et al. 2008; Rindflesch 2009; Pashley et al. 

2010; Harman et al. 2011). The physiotherapists interviewed shared their efforts to 

personalise individuals’ care through advice on lifestyle changes, as highlighted in 

theme 2 titled ‘Focus of physiotherapists in managing knee care’. They recognised the 

influence lifestyle choices have on recovery and recurrent hospital visits, findings that 

are supported by Alodaibi et al. (2022). In their study, Alodaibi et al. (2022) interviewed 

12 Saudi physiotherapists who commonly agreed that promoting proper nutrition, 

physical activity and mental health awareness is part of their practice scope. A critical 

finding by Alodaibi et al. (2022) was that such practices were not part of the 

undergraduate physiotherapy education but were acquired on the job. This 

observation indicates that physiotherapists, both in this study and in Alodaibi et al. 

(2022), are broadening their professional scope by integrating health promotion into 

their practice despite its absence from their entry-level education, showcasing their 

flexibility and dedication to holistic patient care. 

 

Within the scope of personalised care, patient education emerges as a key strategy 

(Salloum et al. 2023). It enables physiotherapists to convey important information, 

enhances self-efficacy and self-management skills and improves overall clinical 

outcomes (Hoving et al. 2010; Louw et al. 2011; Ndosi et al. 2015). This study 

highlights a debate around patient education, revealing a disconnect between 

physiotherapists, who regard it as an integral part of care, and individuals with knee 

pain, who perceive its depth and quality as reliant upon their inquiry. Notwithstanding 

this discrepancy, the literature consistently highlights the role of effective patient 

education in improving treatment compliance and implementing lifestyle modifications 

(Gold and McClung 2006; Sharaf 2010; Larsen et al. 2014; Paterick et al. 2017; 

Mensorio et al. 2019). Theme 2 of the study sheds light on the common challenge 
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physiotherapists face in ensuring compliance with home exercises amongst 

individuals with knee pain in Jeddah, a challenge that is often referred to in the global 

literature (Jack et al. 2009; Argent et al. 2018; Yalew et al. 2022). This raises the notion 

that an enhanced approach to patient education, one that is more personalised, could 

increase compliance, an assumption arising from the literature (Gay et al. 2016; Calner 

et al. 2019).  

 

The Health Belief Model, a psychological framework aimed at understanding and 

predicting health behaviours, suggests that hesitation on therapy initiation or 

maintenance often arises from doubts about its effectiveness (Rimer and Glanz 2005; 

Gold and McClung 2006). Specifically, in Jeddah, the study found that individuals with 

knee pain were typically informed about intended treatment without additional 

information on its benefits or their condition in general, an insight captured in theme 2. 

This educational gap potentially contributes to the observed non-compliance with 

home exercises, a situation likely aggravated by the limited exercise culture within 

Saudi society (Althomali et al. 2023). Engaging in detailed education and discussions 

about their condition and the treatment options available during therapy sessions can 

alter patients' approach to self-managing their health. Calner et al. (2021) conducted 

a qualitative study with 11 participants with chronic musculoskeletal pain to explore 

their physiotherapy experiences in Sweden. These participants highlighted that 

receiving in-depth information from their physiotherapists about their condition, 

including triggers and movements that could worsen pain, enhanced their body 

awareness and led to better activity choices. Therefore, involving individuals with knee 

pain in informative dialogues during clinic visits has the potential to reshape their care 

perceptions and promote more proactive and responsible management of their 

conditions outside the clinical environment (Cheung and Soundy 2021). 

 

4.4.1.3 Individuals’ self-led strategies for managing knee pain 

 

In managing chronic knee pain, individuals share a responsibility with their healthcare 

providers to facilitate sustained improvement and a better quality of life (Calner et al. 

2021). However, this study found that physiotherapists in Jeddah minimally involve 

individuals with knee pain in managing their own condition. Despite this, some of the 

individuals with knee pain show notable initiative in managing their condition, as seen 
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in theme 3 ‘Self-initiated strategies to manage knee pain’. These individuals 

proactively seek information on their knee pain to increase their knowledge, monitor 

their condition's progression and communicate changes to their physiotherapists. This 

self-directed approach also includes implementing some strategies to self-manage 

symptoms at home or work based on the knowledge they gain, demonstrating health 

literacy. Kwan et al. (2016) define health literacy as the ability to find, understand and 

apply health information to achieve better health outcomes. Their proactive actions 

underscore the resilience and adaptability of those individuals in managing their own 

healthcare, often compensating for the gaps in the healthcare system with personal 

initiative, particularly with regards to education (Faria et al. 2014; Ghanei Gheshlagh 

et al. 2016). Resilience, often exhibited by individuals with chronic conditions, enables 

them to adjust to their evolving health challenges, facilitating a more manageable 

lifestyle (Ghanei Gheshlagh et al. 2016).  

 

Interestingly, those particular individuals with knee pain expressed a high level of 

confidence in their physiotherapists in the interviews when discussing their conditions, 

expectations from physiotherapy and the self-management practices they selected. 

Such confidence is believed to be a result of a shift in their mindset, transitioning from 

merely expecting treatment to embracing and accepting their chronic pain's unique 

nature (Morris 2004; Liddle et al. 2007; Kawi 2014; Ernstzen et al. 2016). These 

individuals with a deep understanding of their chronic musculoskeletal conditions are 

more adept at managing and communicating with healthcare professionals about their 

health (Ernstzen et al. 2016). Nevertheless, this study suggests, in line with Adem 

(2017), that participants' proficiency in self-monitoring and exercise might stem from 

improved health literacy but is augmented by their long-lived experience with their 

condition and frequent engagement with physiotherapists and other healthcare 

professionals. Notably, individuals with knee pain in this study specifically credited 

their self-monitoring skills to their physiotherapists' guidance, corroborating with Adem 

(2017)'s observations. While gaining knowledge can motivate individuals to adopt 

active management strategies, whether they actually apply these strategies depends 

upon a complex interplay of factors, as highlighted by the literature and behaviour 

change theories (Devan et al. 2018; Egerton et al. 2021; Karloh et al. 2023).  
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However, not all participants in this study showed an interest in active engagement, 

particularly older individuals and females, who, as reported by physiotherapists, often 

prioritised immediate pain relief over engaging in educational or active strategies. This 

is a preference also observed in Alkhatrawi’s (2013) study, which revealed a general 

disinterest among older patients in acquiring health information to manage their lower 

back pain. Individuals who actively engaged in their care tended to have higher 

education levels and professional status, consistent with a trend revealed by prior 

research (Adjei Boakye et al. 2018; Gustafsson et al. 2020; Sylwander et al. 2023). 

This can be understood through the lens of social cognitive theory, which emphasises 

the role of self-efficacy and its positive correlation with higher education and income 

(Bandura 1997; 2001; Yuan et al. 2014). Confirming the findings of this study, 

individuals of lower socioeconomic status typically exhibit reduced self-efficacy and 

tend to employ passive and less effective coping mechanisms in knee care (Cano et 

al. 2006; Christensen et al. 2006). Low self-efficacy correlates with low confidence, 

reluctance to exercise appropriately, low medication compliance and difficulties 

managing symptoms, underscoring the focus on enhancing self-efficacy in the self-

management program literature (Mirzaei et al. 2017; Yi et al. 2021; Karloh et al. 2023). 

Effectively engaging those less inclined to practice self-care may require 

physiotherapists to change their behaviour and offer proper reassurance (Cheung and 

Soundy 2021). Reassurance in clinical interactions involves establishing rapport, 

displaying empathy, alleviating anxiety, ensuring individuals feel supported and 

providing explanations and education to enhance their understanding in order to 

promote lasting changes in beliefs, improve satisfaction levels and increase self-

efficacy (Pincus et al. 2013; Cheung and Soundy 2021). 

 

4.4.2 Discussion of findings related to research question two (Phase 1):  How do 

physiotherapists and individuals with knee pain attending physiotherapy settings in 

Jeddah, Saudi Arabia perceive digital self-management support initiatives? 

 

In this study, the introduction of the concept of digital self-management support was 

facilitated through a scenario-based question. Participants were presented with an 

imaginary website as a potential substitute to current face-to-face physiotherapy 

sessions. Key findings from the theme ‘Connection to technology’ and ‘Perceptions of 

digital-based self-management support’ answer study question 2.  
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Overall, most individuals with knee pain expressed support for transitioning from face-

to-face sessions to a digital self-management support website, with the male 

participants being especially convinced. The physiotherapists suggested tailoring the 

website's use to specific groups, identifying young adults as ideal candidates for this 

digital approach. To address the challenges faced by those with limited technological 

skills, the physiotherapists proposed strategies like involving family members, 

integrating website training into therapy sessions and developing user-friendly 

manuals or booklets. This consensus between physiotherapists and individuals with 

knee pain extended to key features of future digital self-management support 

initiatives, with both groups emphasising educational materials, exercise videos and 

communication tools. 

 

4.4.2.1 The role technology plays in the life of participants to manage knee pain 

 

In this study, theme 4 titles ‘Connection to technology’ underscores the Internet's 

central role in the daily lives of the participants. A report from the Saudi Minister of 

Communications and Information Technology proudly positions Saudi Arabia as 

seventh globally in terms of Internet quality and speed with fifth-generation networks 

now widely adopted (Saudi Gazette 2021). This outstanding level of network coverage 

doubtless leads to the nation's high internet usage rates. Specifically, statistics reveal 

that there are 36.31 million Internet users in a country with a population of only 32 

million, indicating a surplus of approximately 13.47% more devices connected than 

the total population (Saudi Census 2022; Kemp 2023). It suggests a high level of digital 

engagement and indicates that a significant portion of the population uses more than 

one device to access the Internet. This high rate of Internet penetration in Saudi Arabia 

aligns with trends observed in neighbouring Gulf Cooperation Council countries, which 

are all known for their wealth, technological advancements and high rankings on the 

United Nations Human Development Index (UNDP 2019; Alharbi and Csala 2021). 

The combination of these factors, alongside the region's harsh weather that 

encourages indoor activities, may explain the high Internet user rates in the region (Al-

Khani et al. 2021). In this context, it is not surprising that almost all the participants in 

the study had Internet access and owned Internet-connected devices. 
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The Internet has an impact on various aspects of the participants’ daily lives, including 

education and employment. Interestingly, its reach also extends to health 

management, and participants highlighted its role in managing knee conditions. This 

finding echoes the broader trend observed in relevant literature, emphasising the 

Internet's significance as a source of medical knowledge. Notably, a study by 

AlMuammar et al. (2021), which surveyed 1363 individuals in Jeddah, revealed that a 

substantial 92.6% of the participants turned to the Internet for health-related 

information for themselves or their family members. This pattern of behaviour aligns 

with the earlier findings of Bahkali et al. (2016), who reported that among their sample 

of 4847 participants across Saudi Arabia, 90.2% had sought medication-related 

information online at least once, with 68.3% using it regularly for this purpose. These 

high engagement rates underscore the significant reliance of the Saudi population on 

the Internet to enhance their health awareness, as demonstrated in the studies by 

Bahkali et al. (2016) and AlMuammar et al. (2021). This prevalent use suggests that 

digital solutions, particularly those offering credible educational content like self-

management support initiatives, are likely to capture the attention of Saudi users. 

However, the physiotherapists interviewed expressed concern regarding individuals' 

reliance on online sources for health information. This concern is grounded in the 

reality that many online sources, particularly search engines, are not designed to be 

authoritative or unbiased providers of health-related information (Cai et al. 2021). As 

highlighted by Ahmad et al. (2006), this reliance on potentially inaccurate or misleading 

information poses a risk of indirect harm to individuals. 

 

This study further highlights a noteworthy practice among physiotherapists. They were 

found to be encouraging correct performance of home exercises through the use of 

mobile phone cameras. In the field of physiotherapy, the use of mobile phones to 

support exercise therapy has previously been documented in the literature (Bientzle 

et al. 2021). Physiotherapists from this study identified the mobile camera as a 

preferred tool of theirs and individuals with knee pain, leveraging its widespread 

availability among the Saudi population to facilitate this approach (Arab News 2017). 

The effectiveness of mobile cameras in this context is supported by existing literature, 

which acknowledges their usefulness in creating instructional exercise videos, offering 

video feedback and enabling video self-modelling (Reo and Mercer 2004; Coulson et 

al. 2006; Miller et al. 2009; Rohbanfard and Proteau 2013; Post et al. 2016). The 
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physiotherapists from this study were found to use mobile cameras for similar 

purposes, showcasing a trend among Jeddah physiotherapists towards embracing 

digital solutions to improve the exercise performance and compliance of individuals 

with knee pain. This practice capitalises on the familiarity and accessibility of mobile 

technology in the country, integrating it seamlessly into the therapeutic process (Al-

Sakran and Alsudairi 2021). While the integration of mobile phone photography and 

video recording into clinical practice might elicit concerns regarding individual 

autonomy and privacy, such concerns are mitigated in this study's context. It is 

explicitly reported that the recordings are made using the individuals' own devices, 

thus giving them rather than healthcare professionals control of privacy and autonomy 

(Vearrier et al. 2018). 

 

Additionally, physiotherapists from this study were found to share their personal phone 

numbers with individuals to facilitate sending exercise-related content, respond to 

queries and supervise home exercises through video calls. This practice is less 

documented in the physiotherapy-specific literature but is known to be common 

practice in the broader healthcare sector, where orthopaedic surgeons, primary care 

physicians and radiologists adopt it (Dash et al. 2016; Rogero et al. 2020; Kemp et al. 

2020). Dillaway (2009) suggests that such direct communication channels might 

significantly enhance the therapist-patient rapport by facilitating prompt responses to 

patient concerns. This effort by physiotherapists in Jeddah showcases their 

commitment to providing personalised, ongoing management and support for 

individuals with knee pain, thereby promoting a therapeutic relationship rooted in trust 

and accessibility. Nevertheless, this approach is not without its complications, 

particularly concerning ethical and professional boundaries. The exchange of personal 

contact information between healthcare providers and patients might contravene the 

guidelines of some healthcare institutions. Notably, the Saudi Ministry of Health's Law 

of Practicing Healthcare Professions (MoH 2017) does not explicitly restrict the sharing 

of personal contact details during clinical interactions, possibly contributing to its 

acceptance among physiotherapists interviewed. However, this practice risks blurring 

professional boundaries, inadvertently changing the nature of interactions from 

professional to personal. Such shifts could alter patient expectations, undermining the 

integrity of the professional relationship (Donate-Bartield and D’Angelo 2000). 

Furthermore, personal contact details are inherently sensitive, and any mishandling 
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could breach privacy laws, risking patient confidentiality (Sittig and Singh 2015; 

Virginio and Ricarte 2015). In this context, digital self-management support initiatives 

emerge as a viable alternative, potentially mitigating the aforementioned risks. They 

can offer a structured, secure platform for information exchange, exercise 

demonstration and monitoring, without the need for sharing personal contact 

information. 

 

4.4.2.2 The potential for individuals with knee pain to take the lead in their care 

 

The physiotherapists and individuals with knee pain interviewed in this study were in 

agreement that a digital self-management support initiative might be a valuable 

addition to traditional in-clinic therapy. They mostly envisioned its use as both an 

educational resource and a part of a hybrid care model, integrating online and face-

to-face interactions, rather than as a standalone intervention. This conception is 

understandable, considering the novelty of digital solutions in physiotherapy within the 

region at the time of the interviews, which were conducted before the widespread 

adoption of remote services during the COVID-19 pandemic (Alwashmi 2020; Alharbi 

et al. 2022a; Alharbi et al. 2022b). The pandemic, which began in 2020, was a catalyst 

for significant change in terms of the delivery of physiotherapy treatment in Saudi 

Arabia (Elsayed et al. 2022). Before this, digital solutions were not a part of standard 

physiotherapy practice. However, the pandemic necessitated the rapid introduction of 

remote healthcare in order to accommodate global lockdowns and changing 

healthcare needs (Elsayed et al. 2022). This change suggests that perceptions of 

digital solutions and self-management in Saudi might be more favourable post-

pandemic, as reported in other regions of the world (Morrison et al. 2022). To capitalise 

on this evolving situation, the integration of self-management support initiatives as a 

complement to face-to-face care (as toolkits) into existing physiotherapy practices is 

recommended at this stage. This approach has been increasingly recognised in the 

literature for its effectiveness in enhancing individual’s knowledge and supporting 

healthcare providers. For example, studies by Choi et al. (2019) and Goff et al. (2023) 

underscore the ability of these toolkits to facilitate self-management support. 

Implementing such toolkits in Jeddah would not only complement in-clinic therapy but 

also serve as a preparatory strategy, gradually acclimating individuals with knee pain 

and physiotherapists to a more digital-oriented care approach. 
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In this study, the physiotherapists demonstrated a positive attitude towards the 

proposed website, which sought to address the challenge of long waiting lists and 

would be especially beneficial for younger adults. This concurs with Keel et al. (2022), 

highlighting physiotherapists' selective adoption of digital tools for younger adults due 

to their familiarity with technology for educational and professional purposes. 

Nonetheless, the ongoing digitisation of public services in Saudi Arabia has led to 

increased Internet usage among older generations, suggesting a growing adaptability 

to such digital health solutions (Brende 2023). To ensure accessibility, digital self-

management support initiatives are often designed with a focus on ease of use and 

clear readability, catering to a broad age spectrum (Chapman et al. 2017; Button et al. 

2018). For older adults, the physiotherapists in the current study proposed inclusive 

strategies like involving family members, in-session training and distributing 

informative brochures. The involvement of family as support makes good sense in a 

country like Saudi Arabia, where the culture emphasises familial bonds. A similar 

strategy was observed in a Nepali study by Bhandari et al. (2021), in which family 

members helped older adults with low literacy to use mobile health technology. This 

observation is crucial for communities in countries like Saudi Arabia and Nepal, where 

family involvement is integral to the healthcare process (Evason 2017; Evason 2022). 

These strategies underscore the need to tailor digital self-management support 

initiatives to the specific cultural and demographic needs of the population.  

 

In this study, individuals with knee pain predominantly endorsed the concept of 

transitioning from traditional in-person therapy to remote self-management support. 

However, a clear difference between the genders emerged, with male participants 

more likely to support the replacement of face-to-face sessions with the proposed 

website. This could be a consequence of men's greater comfort with, and openness 

to, digital healthcare solutions. Research by Sobieraj and Krämer (2020) sheds light 

on gender differences in technology usage and acceptance. Their findings suggest 

that despite men and women being similarly proficient in technology use, women tend 

to harbour more self-doubt about their technological capabilities. This insight could 

help explain why women in this study were less inclined to fully embrace a digital 

health solution for managing their knee pain. Further, the female participants 

emphasised the importance of physical interaction with their therapist during sessions. 

This preference highlights the diverse and specific needs of different groups. For these 
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women, the physical presence of a therapist goes beyond preference; it is an integral 

part of their treatment, offering essential support, guidance and a sense of comfort in 

their care journey (Promises 2021).  

 

Further, some individuals with knee pain in this study perceived the self-management 

support website as a supplement to in-person sessions rather than a complete 

replacement. This viewpoint resonates with the opinions of many physiotherapists 

involved in the study. They appreciated a hybrid model that melds the convenience 

and accessibility of digital platforms with the tangible benefits of face-to-face 

interactions. This duality is evident in some knee-focused, digital self-management 

support interventions in the existing literature. For instance, Hinge Health by 

Smittenaar et al. (2017) incorporates personal coaching for each user, enhancing the 

digital experience with human interaction. Similarly, the TRAK App suite by Spasić et 

al. (2015), enables users to engage with their peers in virtual support groups, providing 

a sense of community and shared experience. In the case of My Dear Knee by 

Alasfour and Almarwani (2022), supervised exercise sessions that offer direct 

professional guidance and reassurance are an aspect of the application. These 

examples from the literature demonstrate the popularity of integrating human 

interaction into digital self-management support initiatives. Replicating such 

approaches in future self-management initiatives for individuals with knee pain in 

Jeddah could be beneficial. Importantly, it would maintain the essential role of 

physiotherapists in the care process and could address specific needs, such as 

providing reassurance to females who value direct communication and supervision 

during their treatment. 
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4.5 Clinical implications from Phase 1  

 

The study reveals a positive response from both physiotherapists and individuals with 

knee pain to digital self-management support initiatives. This enthusiasm is rooted in 

the anticipation that such digital solutions can significantly enhance the understanding 

of knee conditions and reduce the operational strain on physiotherapy clinics. 

However, the transition towards a fully digital self-management support model is met 

with caution, indicating a preference for digital support toolkits that complement the 

therapeutic journey by enriching individual knowledge and strengthening the rapport 

between the physiotherapist and the individual with knee pain. This reluctance to fully 

embrace standalone digital interventions reflects a deeper, systemic problem within 

the Saudi healthcare system.  

 

In particular, principles integrated into self-management support, such as autonomy, 

shared decision-making and personalised care, transcend the limits of existing 

practice in Jeddah physiotherapy clinics. A transformative plan aimed at restoring 

human dignity in care is a priority, beginning with efforts to elevate the stature of 

physiotherapy as a recognised profession among healthcare providers, particularly 

physicians (Al-Eisa et al. 2016). This plan requires a multifaceted approach involving 

revisions to medical education curricula and the launch of targeted awareness 

campaigns led by physiotherapists themselves (Alanazi 2020). Such efforts aim to 

foster mutual respect and understanding between physicians and physiotherapists, 

enabling the latter to operate with greater autonomy and creative freedom. Liberating 

physiotherapists from the need to constantly prove their competency to physicians 

could significantly boost their confidence and effectiveness in patient care (Barrett and 

Terry 2018).  

 

In Jeddah, individuals with knee pain are generally passive when it comes to making 

decisions about their treatment within clinic settings. Despite their passivity, they 

express satisfaction, trusting in the superior knowledge and expertise of 

physiotherapists to formulate optimal treatment plans. This trust suggests those 

individuals might be open to embracing self-management support initiatives as a 

primary method of management if they received enough information and education 

from physiotherapists. Yet, the variable quality of patient education provided in 
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Jeddah's clinics presents a significant barrier to this shift. Addressing this issue 

necessitates the development of educational programs for physiotherapists. These 

programs should aim to promote a collaborative care model that emphasises the 

patient's active participation in their treatment journey. Such models aim to enhance 

decision-making and increase awareness of health maintenance and condition 

management as well as activate and sustain individual interest in care (Krist et al. 

2017). This method not only strengthens the therapeutic alliance but also aligns with 

the principles of patient-centred care, potentially providing a more favourable context 

for integrating self-management support initiatives. 

 

4.6 Limitations of Phase 1 

Few limitations that warrant attention were identified in this study. Despite efforts to 

ensure a varied participant pool through the selection of three public hospitals and one 

private clinic across Jeddah, the study's findings may not fully capture the diverse 

demographics and healthcare dynamics of the country. Consequently, the applicability 

of the study’s findings to broader populations within and beyond Jeddah may be 

restricted. Therefore, future researchers are encouraged to broaden the scope of their 

explorations to include various regions of the country, including rural areas with a high 

proportion of elderly individuals—a demographic that could offer valuable insights. 

Although physiotherapy clinics might not be as prevalent in these rural areas, 

engaging with participants from such locales could unveil perspectives that might be 

otherwise overlooked. This is particularly relevant due to the unique characteristics of 

rural settings, potentially affected by limited network services, lower income levels, 

and a higher proportion of illiterate individuals (Alhowaymel and Alenezi 2022). While 

similarities might generally persist with the existing work, the surrounding culture could 

lend new layers of depth to the insights obtained. Moreover, given the study’s focus 

on introducing digital-based healthcare solution, the varying levels of technological 

literacy and access among participants could influence their perceptions and reported 

experiences. Participants with limited technological skills, confidence or access may 

face inherent challenges not adequately addressed by the study. 
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4.7 Conclusion to the chapter 

 
This study, employing an exploratory descriptive qualitative design, explored how 

physiotherapy practices for chronic knee pain in Jeddah, Saudi Arabia align with self-

management support principles. Additionally, it explored the perceptions of 

physiotherapists and individuals with knee pain regarding digital self-management 

support initiatives. To achieve this, 29 participants from four physiotherapy clinics in 

Jeddah were interviewed using semi-structured interviews. The data analysis 

thematically generated five key themes, which are ‘Physiotherapy practice in Jeddah’, 

‘Focus of physiotherapists in managing knee pain’, ‘Self-initiated strategies to manage 

knee pain’, ‘Connection to technology’ and ‘Perceptions of digital-based self-

management support’. The findings from the themes pointed to a misalignment of 

existing physiotherapy practices with the core principles of self-management support, 

highlighting a significant need for a shift towards more patient-centred care. This shift 

requires emphasising patient education and the more active engagement of 

individuals in their care journey. A broadly positive approach to digital self-

management support initiatives was found amongst both physiotherapists and 

patients. Nonetheless, the transition to a fully digital model is approached with caution, 

advocating for digital self-management support initiatives that complement rather than 

replace face-to-face therapeutic interactions. This situation is a microcosm of the 

broader Saudi healthcare system, where there is a general need for greater autonomy 

and shared decision-making in care. 

 

The next chapter provides a comprehensive overview of the journey to tailor TRAK-

Saudi platform, detailing the adaptation team, the rationale for adapting an existing 

intervention, the specific user requirements that guided TRAK-Saudi’s design, the 

base platforms it is built upon and the functionalities that define its final form. 
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Chapter 5: The Adaptation of TRAK to TRAK-Saudi, A Web-Based 
Self-Management Support Platform for Individuals with Chronic 

Knee Pain in Jeddah, Saudi Arabia 

 

5.1 Introduction to the chapter 

 
This chapter describes the adaptation of the digital intervention TRAK (Button et al. 

2018) to make it suitable for the Saudi context (TRAK-Saudi). Incorporating insights 

from the interviews conducted in Phase 1, TRAK-Saudi, a web-based self-

management support platform specifically catering for individuals with chronic knee 

pain in Jeddah, Saudi Arabia, was tailored. In this scenario, adaptation refers to the 

intentional modifications applied to an evidence-based intervention to achieve better 

fit with a new context (Escoffery et al. 2019; Movsisyan et al. 2019). The ADAPT 

guidance framework by Moore et al. (2021) was followed, though not strictly adhered 

to, during the adaptation process. This decision was made to enhance the narrative's 

clarity and accessibility, ensuring that readers could easily grasp the complex process 

of adapting the original platform. Inspired by the ADAPT guidance framework, this 

chapter will include information on aspects such as the adaptation team, the rationale 

for adaptation, user requirements and base platforms and will provide a visual tour of 

the final functionalities.   

 

5.2 Adaptation team 

 
The primary researcher led the adaptation process, with supervision from the original 

developers of base platforms for guidance and evaluations (Moore et al. 2021). A 

senior specialist in information systems from Cardiff University supported the technical 

modifications. To accommodate the Arab user base of TRAK-Saudi, a professional 

translator was recruited to ensure accurate and culturally relevant translations of the 

originally English content in the base platforms, enhancing the accessibility and 

appropriateness of TRAK-Saudi for the new context. Regular online meetings were 

held between the adaptation team members to follow up on progress.   

 

5.3 Rationale for adaptation 

 
At this stage of the project, adaptations were applied to ensure that the digital self-

management support platform tested in phase 2 closely aligned with the needs of 
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physiotherapists and individuals with chronic knee pain in Jeddah. My goal for phase 

2 was to present a digital platform that realistically mirrored potential real-life usage. 

Research indicates that the perceived ease of use and relevance of technology 

significantly influences user intentions regarding acceptance or rejection (Ji et al. 

2018; Utomo et al. 2021). Hence, drawing from feedback collected during the phase 

1 interviews, TRAK-Saudi was adapted for the phase two participants, ensuring it 

precisely catered to their expressed needs and preferences. 

 

5.4 Contextual and Theoretical Foundations of the Adaptation process  

 
In reviewing the literature in Chapter 2, it is evident that contemporary global practices 

in the design and development of self-management support initiatives prioritise three 

key principles: co-design, patient-centered content, and theory-based interactive 

features (Eysenbach 2005; Button et al. 2018; Nelligan et al. 2019; Meyerowitz-Katz 

et al. 2020; Bennion et al. 2020; Barnum 2021). This knowledge brought from the 

literature informed the final product of TRAK-Saudi for this project.  

 

TRAK-Saudi was co-designed to integrate the expertise of the original TRAK 

developers, my own experience as a physiotherapist familiar with Saudi culture, and 

the feedback provided by participants in Phase 1 interviews. This approach aligns with 

best practices, aiming for a human-centered design that meets user needs, ensures 

navigational ease, and enhances overall satisfaction (ISO 9241-210, 2018; Slattery et 

al. 2020). This methodology is consistent with several reviewed DHIs in this study in 

Chapter 2, including TRAK by Spasić et al. (2015) and Button et al. (2018), My Knee 

Exercise by Nelligan et al. (2019), Knee OA (MVP) by Mrklas et al. (2020), DETA by 

Gruner et al. (2021), and My Knee by Goff et al. (2023). Incorporating feedback solely 

from both healthcare professionals and patients in TRAK-Saudi reflects practices seen 

in the original TRAK and My Knee by Goff et al. (2023) and was deemed sufficient to 

inform initial design (Spasić et al. 2015; Button et al. 2018). 

 

Drawing from the interviews, a requirement document covering the needs of and 

suggestions made by the participants in the interviews was completed myself in 

September 2020. Both physiotherapists and individuals with knee pain concurred that 

educational content, exercise videos, connection and reminders on the platform were 
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necessary, echoing findings from international research on knee pain management 

(Mrklas et al. 2020; Goff et al. 2023). 

 

1- Education content: The participants expressed a need for detailed information 

on the causes and triggers of knee pain, effective home-based pain 

management strategies and dietary information. Prior research, such as the 

study by Alissa et al. (2020), underscores the impact of dietary habits on knee 

OA in Saudi women, highlighting the importance of incorporating dietary 

guidance and dietitian consultations into these initiatives. Furthermore, the 

feedback from the participants indicates a strong preference for video-based 

educational materials over traditional text and graphics. This aligns with the 

evolving digital self-management support for knee pain landscape, wherein 

video content is increasingly used to enhance user engagement and 

comprehension (Gruner et al. 2021; Shewchuk et al. 2021; Goff et al. 2023). 

Opting for video content is a deliberate strategy to mitigate information 

overload, a notable obstacle in the effective use of digital health resources 

(Umapathy et al. 2015; Parsons and Adams 2018). For TRAK-Saudi, a 

multimodal approach that combined videos and text to deliver educational 

content was chosen. 

 

2- Exercises videos: Participants desired video-based exercise instructions in 

order to enhance comprehension and execution within the platform. 

Demonstrating exercises through videos rather than relying on traditional 

printed materials has been proven to improve both the accuracy of performance 

of those exercises and adherence to a schedule (Weeks and Anderson 2000; 

Reo and Mercer 2004). This method not only helps ensure that exercises are 

carried out correctly but also bolsters users' confidence in their ability to 

manage their chronic knee pain independently at home (Ouegnin and Valdes 

2020). Increased confidence can lead to better adherence to prescribed 

exercise routines, an essential component in the management of knee pain, as 

noted by Kingston et al. (2010). For TRAK-Saudi, all exercises are presented 

in videos and brought from the original TRAK website by Button et al. (2018). 

They are derived from the TRAK ontology, which is a formal model designed to 

represent standard care for knee condition rehabilitation (Button et al. 2013). 
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These exercises were selected based on a systematic literature review and a 

comprehensive survey of clinical practices across the United Kingdom (Button 

et al. 2012). The inclusion of these exercises in TRAK-Saudi ensures that users 

have access to a wide range of evidence-based exercises that are relevant to 

their specific knee conditions. 

 

3- Being connected: The study participants emphasised the importance of 

including a communication feature in future initiatives. This desire likely stems 

from concerns about the loneliness and isolation that can accompany the 

independent management of chronic conditions like knee pain. Being 

connected, through direct interactions with healthcare providers or a peer 

network, is crucial for those dealing with chronic knee pain (Fledderus et al. 

2015). The use of communication tools is a well-established practice in the field 

of chronic knee pain self-management. Successful interventions around the 

world have employed in-person meetings, phone conversations, emails and 

instant messaging to support patients (Brooks et al. 2014; Smittenaar et al. 

2017; Gruner et al. 2021; Alasfour and Almarwani 2022). For TRAK-Saudi, a 

messaging system was incorporated into the platform. 

 

4- Reminders: The physiotherapists recommended adding a reminder feature to 

the platform. This echos findings from both Saudi and international research 

that highlights the benefits of reminders in supporting compliance to exercise 

routines at home (Nelligan et al. 2021; Alasfour and Almarwani 2022). The 

literature suggests that various forms of reminders, such as SMS, on-screen 

notifications and email alerts, are effective in encouraging regular exercise and 

symptom monitoring (Spasić et al. 2015; Nelligan et al. 2021; Alasfour and 

Almarwani 2022). This is supported by the Health Belief Model, which suggests 

that reminders can motivate health-enhancing behaviours by emphasising the 

importance of action to mitigate health risks (Ronis 1992). Reminders are not 

yet part of TRAK-Saudi but will be considered as an update when long-term 

testing studies are carried out. 

 

5- Physiotherapists’ input: Feedback from physiotherapists highlighted their desire 

to have control over the selection of exercises on the platform. This reflects the 
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traditional, more paternalistic approach observed in the clinics involved in this 

study and aligns with practices observed in existing Saudi digital applications 

like My Dear Knee, which was designed for chronic knee pain management 

(Alasfour and Almarwani 2022). To accommodate this, TRAK-Saudi was 

designed to facilitate shared accounts between physiotherapists and patients, 

encouraging a partnership in care. This feature allows both parties to propose 

exercises for the treatment plan, encouraging collaboration to foster mutual 

decisions on the components of the exercise regimen. 

 

Furthermore, TRAK-Saudi facilitates the personalisation of content to align with the 

specific conditions and goals of individuals experiencing chronic knee pain, embodying 

a patient-centred approach. The importance of personalisation in self-management 

support DHIs has been emphasised in the reviewed literature. For instance, potential 

users in studies on the TRAK App suite, Knee OA (MVP), and My Knee toolkit have 

highlighted the significance of tailored interventions in areas such as goal setting and 

exercise selection (Spasić et al. 2015; Shewchuk et al. 2021; Goff et al. 2023). 

Feedback from these studies underscores the necessity of personalising initiatives to 

better address users' individual needs, which, in turn, enhances psychological factors 

like motivation and engagement (Burgers et al., 2015; Hutmacher & Appel, 2022). In 

TRAK-Saudi, the personalisation process begins at the initial stage, where all new 

users are asked to complete the Saudi-Arabic version of the Knee Injury and 

Osteoarthritis Outcome Score (KOOS) questionnaire upon joining the platform and on 

different time points afterward (Appendix K). The Arabic KOOS is a validated and 

reliable tool for assessing symptoms, functional limitations, and quality of life in 

individuals with knee conditions (Roos and Lohmander 2003; Alfadhel et al. 2018). 

This preliminary step provides physiotherapists with detailed insights into the 

individual's knee pain experiences, facilitating the creation of personalised exercise 

and advice plans, as well as monitoring progress over time. Exercise regimens in 

TRAK-Saudi are specifically tailored to the user’s goals and timelines, with no fixed 

regimens. Instead, users collaborate with physiotherapists to develop personalised 

plans that respect and address their unique needs. This approach ensures that the 

TRAK-Saudi is not only relevant but also adaptable to cope the potential change in 

subject’s condition over a long time of use, promoting a higher degree of user 

engagement and satisfaction. 
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Furthermore, the basis platforms of TRAK-Saudi, LEAP-MS, and the original TRAK 

(more details in 5.5) are based on a theoretical underpinning that promotes behavioral 

change among users. Incorporating theoretical principles into TRAK-Saudi was 

deemed important, despite inconsistent application in the reviewed literature (Gruner 

et al. 2021; Alasfour and Almarwani 2022). This incorporation addresses the needs 

identified in user interviews, where participants showed a need for empowerment to 

take an active step in the self-management process through education and autonomy, 

as well as motivation via external support and interactive features such as videos and 

monitoring systems. Behavioral change theories are specifically designed to facilitate 

these objectives. In TRAK-Saudi, key elements from social cognitive theory and self-

determination theory were incorporated to encourage positive health behaviours. 

Social cognitive theory emphasises the role of observational learning, self-efficacy, 

and self-regulation in behaviour change, while self-determination theory focuses on 

promoting intrinsic motivation by supporting autonomy, competence, and relatedness. 

By embedding these theoretical elements, TRAK-Saudi aims to create an environment 

that not only educates and empowers users but also sustains their motivation and 

engagement over time. This theoretically informed approach ensures that TRAK-

Saudi is robust and effective in promoting long-term behavioral change. 

 

• By incorporating educational content, exercise videos and personalised 

feedback from physiotherapists, TRAK-Saudi adopts principles from social 

cognitive theory. This theory emphasises the significance of observational 

learning, self-efficacy and social support. The platform enables users to learn 

through observation (e.g., watching educational videos and exercise 

demonstrations, learning new skills, and understanding the importance of 

physical activity and pain management techniques), provides step-by-step 

exercise videos (Activity suite), facilitates goal setting (Aims), progress tracking 

(Activity log), and enhances users' confidence in executing exercises correctly 

and managing their conditions. Additionally, the messaging system (Contact my 

physio) offers a channel for receiving encouragement and advice from 

physiotherapists, thereby fostering a supportive community environment 

(Bandura et al. 1975; Bandura and McClelland 1977; Bandura et al. 1997; 

Maisto et al. 1999). 
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• TRAK-Saudi's functionality, which includes goal setting, progress monitoring 

and receiving personalised exercise plans and advice, aligns with self-

determination theory's central tenets: autonomy, competence and relatedness. 

The platform empowers users to take control of their treatment plans 

(autonomy), enables them to track their progress and receive tailored exercise 

recommendations (competence), and provides support from physiotherapists 

(relatedness). In doing so, TRAK-Saudi effectively promotes intrinsic motivation 

regarding healthy behaviours (Ryan and Deci 2000; Ryan and Deci 2011). 

 

5.5 Base platforms 

 
TRAK-Saudi evolved out of two DHIs developed to support behaviour change: TRAK, 

aimed at knee rehabilitation, and LEAP-MS, a Lifestyle, Exercise and Activity Package 

for people living with progressive Multiple Sclerosis (Spasić et al. 2015; Button et al. 

2018; Lowe et al. 2021). TRAK and LEAP-MS align closely with the user requirements 

identified in this study. TRAK can be accessed at this URL: 

http://trakphysio.org.uk/Home whilst LEAP-MS can be found in the studies of Lowe et 

al. (2021) and Busse et al. (2022). 

 

TRAK, described in detail in Chapter 2, was originally developed as TRAK App suite 

and incorporates four principal functionalities, which are the delivery of information, a 

knee-specific exercise program, self-monitoring with visual feedback and virtual 

support through a Facebook-hosted platform (Spasić et al. 2015). Subsequently, 

TRAK evolved into a standalone website, as depicted in Figure 8, with enhancements 

that include self-select exercise videos and additional educational resources to 

facilitate self-management (Button et al. 2018). However, in this iteration, the 

communication portal was removed to alleviate the work burden on clinicians. Some 

of the educational materials that relate more for chronic knee pain individuals and all 

the exercise videos from TRAK were specifically integrated into TRAK-Saudi, with 

language adaptations to ensure they were contextually appropriate for the Arabic 

speaking audience. 

http://trakphysio.org.uk/Home
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Figure 8: A screenshot of the main page of TRAK website. 
 
LEAP-MS was developed to assist individuals with multiple sclerosis in maintaining 

consistent physical activity and to facilitate physiotherapists' involvement in self-

management practices (Busse et al. 2021). Focusing on behaviour change, LEAP-MS 

is underpinned by behaviour change theories, mainly social cognitive theory and self-

regulation theory (Busse et al. 2021). As an interactive web-based platform, it is 

compatible with various devices, including computers, laptops, tablets and mobile 

phones, ensuring accessibility for users (see Figure 9) (Busse et al. 2021). The 

platform features functionalities, such as an information suite, a physical activity 

library, a progress tracking tool, goal-setting capabilities, a shared account option, so 

physiotherapists can monitor progress and provide feedback, and a participant-

physiotherapist messaging system. For the development of TRAK-Saudi, LEAP-MS 

served as the base platform as it was capable of integrating the specific user needs 

identified in phase 1 along with the educational and exercise content from TRAK. 
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Figure 9: A screenshot of the main page of LEAP-MS website. 
 
5.6 TRAK-Saudi functionalities  

 
The final version of TRAK-Saudi was completed in June 2021 and can be accessed 

via this URL https://traksa-intervention.uat.ctr.cardiff.ac.uk. TRAK-Saudi is a bilingual 

interface which supports Arabic and English-speaking users due to these being the 

two main languages spoken in Saudi. The main functionalities of the web-based 

platform are: 

 

Homepage serves as the initial landing page of TRAK-Saudi, providing visitors with 

introductory information about the platform and its content. It is the central point from 

which users can access and navigate to other sections and pages within TRAK-Saudi. 

The homepage of TRAK-Saudi, titled About TRAK Saudi, contains brief information 

about the platform and its different functionalities (see Figure 10).   

https://traksa-intervention.uat.ctr.cardiff.ac.uk/
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Figure 10: A screenshot of the main page of TRAK-Saudi. 
 

Information Suite functions as the central educational resource for TRAK-Saudi 

users, primarily drawing its content from the TRAK website with additional input from 

three experts who were consulted to enrich the content creation process (Spasić et al. 

2015). This feature covers a wide range of topics, including physiotherapy care 

practices, knee anatomy, the importance of physical activity, pain management 

techniques and dietary recommendations. (see Figure 11).  
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Figure 11: A screenshot of an educational video in the information suite. 
 

Activity Suite includes different categories of exercise videos that can be used by 

individuals with chronic knee pain with different causes (see Figure 12, 13). The 

exercise information included in TRAK-Saudi is derived from the TRAK ontology, 

which is a formal model designed to represent standard care for knee condition 

rehabilitation (Button et al. 2013). These exercises were selected based on a 

systematic literature review and a comprehensive survey of clinical practices across 

the United Kingdom (Button et al. 2012). The inclusion of these exercises in TRAK-

Saudi ensures that users have access to a wide range of evidence-based exercises 

that are relevant to their specific knee conditions. 

 

 

 

Figure 12: A screenshot showcasing the exercise categories in TRAK-Saudi. 
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Figure 13: A screenshot showcasing a sample of exercise video available on TRAK-
Saudi. 

 

Register is for new users who wish to submit their inquiries to be reviewed by 

physiotherapists for an eligibility check. Once approved, users can access their 

personal account via Sign In. 

 

Dashboard can be found in the navigation menu exclusively for registered users. 

Different functionalities can be found in the dashboard, as follows: 

 

1- My Plan: This is where users can find their self-selected exercises or others 

recommended by their assigned physiotherapist.  

2- Aims: This is where users can set their aims within a planned timeframe. 

Physiotherapists can assess these aims and give advice.   

3- Activity log: This is where users and physiotherapists can track the user’s 

progress and the activity plans completed. 

4- My account: This is where users can access their personal information, 

including name, username and registered email. 

5- My questionnaires: This is where users can complete a survey relating to 

eligibility as a starting point for the eligibility check. Right after joining TRAK-

Saudi, individuals with chronic knee pain are required to complete the Saudi- 

KOOS questionnaire, enabling their assigned physiotherapist to understand the 

current state of their problem and any progress made overtime. The Arabic 

KOOS is a valid and reliable tool to assess symptoms, functional limitations and 

quality of life in individuals with knee conditions (Roos and Lohmander 2003; 

Alfadhel et al. 2018).  

6- Contact my physio: This is the messaging system on TRAK-Saudi via which 

individuals with knee chronic pain can contact their assigned physiotherapist to 

make enquires and ask for advice. 

7- View emails: This is where physiotherapists can find and respond to the 

messages sent to them by other individuals with chronic knee pain.  
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5.7 Conclusion to the chapter 

 
TRAK-Saudi is an adapted platform derived from existing DHIs. The decision to adapt 

TRAK to TRAK-Saudi was made due to a desire to offer participants in phase 2 a close-

to-reality experience in the planned usability study. The adaptation process 

incorporated feedback from phase 1, ensuring the digital platform met user needs, and 

integrated evidence-based content from TRAK, supplemented by expert guidance. 

TRAK-Saudi features a comprehensive suite of functionalities, including education, 

exercise videos, self-monitoring tools and a messaging system, enabling a 

collaborative self-management experience for users in Jeddah. 

 

The next chapter details all the information related to the second phase of this research 

titled with “A remote usability study of the TRAK-Saudi platform with physiotherapists 

and individuals with chronic knee pain”. It presents methods, results, discussion, 

clinical implications, study limitations and conclusion to the chapter. 
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Chapter Six: Phase 2 – A Remote Usability Study of the TRAK-
Saudi Platform with Physiotherapists and Individuals with Chronic 

Knee Pain 

 

6.1 Introduction to the chapter 

 
This chapter outlines phase 2 of this mixed methods research, a remote quantitative 

usability testing study of the TRAK-Saudi platform (described in Chapter 5) to answer 

the following research question:  

 

How usable is the "TRAK-Saudi" platform for physiotherapists and individuals with 

chronic knee pain in Jeddah, Saudi Arabia? 

 

The following sections present the methods, results and discussion, including the 

clinical implications and limitations of the TRAK-Saudi usability study. 

 

6.2 Research methods for phase 2 

 
As previously explained in Chapter 3, a quantitative usability testing study was 

conducted in this phase of research. In usability testing, when the digital product being 

assessed is nearly fully developed like the case with TRAK-Saudi, quantitative 

measures are best to be adopted to generate data that is replicable over time for 

precise data for continues enhancements (Barnum 2021). This usability study adopts 

mixed methods approach, combining think-aloud techniques with questionnaire data. 

This method is supported by literature suggesting that integrating qualitative insights 

with quantitative measures offers a more comprehensive understanding of usability 

issues, enhancing user experience and facilitating healthcare adoption (Zapata et al. 

2015; Maramba et al. 2019). Evidence from numerous studies confirms the value of 

this dual approach in gaining deeper, actionable insights into user-system interaction 

(Smaradottir et al. 2016; Tielman et al. 2017; Maramba et al. 2019). 

 

6.2.1 Study setting 

 
The original plan was to conduct the usability testing phase of the study in-person. 

However, due to the pandemic and to ensure continuity of research, the data collection 

was conducted remotely (Sherwin et al. 2021). This decision was aligned with global 
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guidelines to reduce physical contact and thus mitigate the spread of COVID-19 (WHO 

2021). In the pre-pandemic study Sherwin et al.’s (2021), participants expressed 

concerns about in-person usability testing, leading the authors to adopt remote testing 

to fit the participants’ schedules and preferences. The results of Sherwin et al. (2021) 

showed that remote usability testing is a viable option for maintaining research 

progress, whether necessitated by public health crises, such as the COVID-19 

pandemic, or by the needs of the participants.  

 

Recent literature recognises remote usability testing as an effective alternative to lab 

testing (Tullis et al. 2002; Chalil Madathil and Greenstein 2011; Firjatullah et al. 2021; 

Bastien and Falzone 2022). Remote testing outperforms lab testing by offering home-

based participation and reducing setup costs (Bolt and Tulathimutte 2010). It also 

enables evaluation across different devices and Internet conditions, a flexibility often 

lacking in lab tests that typically rely on a single dedicated device (Gardner 2007). 

Therefore, the shift to remote usability testing in this study was a strategic response 

to the pandemic, ensuring safety and research continuity while leveraging the 

method's recognised benefits for flexibility and broader device compatibility. 

 

6.2.2 Outcome variables and associated data collection approaches 

In this study, the participants assessed the usability of the TRAK-Saudi platform by 

evaluating its perceived usability and identifying usability issues that could disrupt 

the user experience. A similar approach was used in the studies by Spasić et al. (2015) 

and Shewchuk et al. (2021) in evaluating their mobile self-management support 

applications. These studies combined a usability questionnaire with qualitative 

feedback to pinpoint usability strengths and challenges, informing where to boost 

support or replicate effective elements for a better future user experience.  

Furthermore, this study investigated the likelihood that participants might prefer using 

the TRAK-Saudi platform over face-to-face in-clinic sessions, guided by the scenario-

based question previously posed in Phase 1 interviews (Chapter 4). Research 

suggests that even brief exposure to health technologies can significantly shape users' 

willingness and perceptions regarding continued use, offering insights more precise 

than those from individuals with no prior experience (Cranen et al. 2011; Wade et al. 
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2012). Consequently, revisiting the scenario question in Phase 2 aimed to assess 

whether initial willingness to engage with digital self-management support, as reported 

in Phase 1, would persist or evolve following actual interaction with the platform. 

6.2.2.1 The perceived usability of TRAK-Saudi  

 
The participants used TRAK-Saudi during a remote session and evaluated its 

perceived usability via a questionnaire they were given immediately afterwards, thus 

providing instant feedback from their direct interaction. The perceived usability refers 

to the subjective assessment of the ease of use and satisfaction experienced by users 

when interacting with a digital system (Alghabban and Hendley 2022). Scholars 

emphasise the importance of perceived usability because it influences users' 

willingness to use the system, their efficiency while using it and their overall 

satisfaction, all of which are key to the system's success and acceptance (Brooke 

2013; Lewis et al. 2015; Sauro and Lewis 2016). Questionnaires are widely recognised 

as effective tools for assessing perceived usability in digital-based healthcare, with 

Maramba et al. (2019) reporting that nearly 79% of 133 online health application 

studies used them. They provide a quick assessment of perceived overall usability 

(Brooke 1996; Hornbæk 2006; Assila et al. 2016).  

In this study, the participants assessed the perceived usability of TRAK-Saudi using 

the System Usability Scale (SUS). The selection of the SUS specifically for this study 

was based on its effectiveness in similar research contexts, thus facilitating an 

opportunity for future data comparison (Spasić et al. 2015; Shewchuk et al. 2021). The 

SUS is recognised as a quick, reliable tool for assessing a wide range of products and 

services, from hardware and software to websites and applications (Brooke 1986; 

Brooke 2013). The scale is accepted as a usability measure in different health 

domains, favoured for its concise 10-item structure and free availability (Borsci et al. 

2015; Maramba et al. 2019). The SUS consists of ten statements in which 5 are 

positive statements and the other 5 are negative statements (Hyzy et al 2018) (refer 

to Appendix L for the list of scale’s statements). Users indicate their agreement or 

disagreement on a 5-point Likert scale (1 = strongly disagree; 5 = strongly agree). 

These ten items were chosen from an initial pool of 50, crafted to address the three 

main usability concepts per ISO 9241–11: effectiveness, efficiency, and satisfaction 

(ISO 9241-11, 2018). A panel of 20 users evaluated two interactive systems, one 
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notably easy to use and the other for highly technically skilled users (Brooke 1996). 

The ten statements with the most extreme responses, demonstrating the greatest 

discrimination between the systems, were retained. 

The decision was further supported by the availability of the validated Arabic version 

of the SUS (A-SUS) (Erdinç and Lewis 2013; Dianat et al. 2014; Borkowska and Jach 

2017; AlGhannam et al. 2018). It is crucial when selecting a questionnaire to ensure 

that the language used aligns with the cultural and linguistic context of the target 

audience (Tsang et al. 2017). As noted by AlGhannam et al. (2018), using English-

based usability questionnaires in non-English settings may cause misunderstandings 

and yield inaccurate results. To address this, AlGhannam et al. (2018) translated the 

SUS into Arabic, using the back-translation method to translate the SUS back into 

English to ensure semantic consistency (Chen and Boore 2009; AlGhannam et al. 

2018). The A-SUS was selected for this study to guarantee that participants could fully 

comprehend and accurately respond to its items, thus enhancing data reliability and 

facilitating cross-cultural comparisons (Tsang et al. 2017) (Appendix M). The 

psychometric properties of the A-SUS are detailed below. 

6.2.2.1.1 Psychometric properties of the Arabic System Usability Scale 

The A-SUS underwent thorough evaluation to confirm its psychometric properties for 

usability assessments within Arabic-speaking contexts (AlGhannam et al. 2018). 

Construct validity, which assesses the scale's ability to measure what it is intended to, 

was indirectly affirmed through investigating A-SUS’s sensitivity (Deniz and Alsaffar 

2013; AlGhannam et al. 2018). AlGhannam et al. (2018) compared two user groups 

with different levels of familiarity with the tested digital system. The A-SUS effectively 

distinguished between the groups, indicating its sensitivity and supporting its construct 

validity. This ability to differentiate user experience levels mirrored findings from other 

studies where the original SUS effectively discriminated between distinct user groups, 

such as patients and healthcare professionals (Spasić et al. 2015; Shewchuk et al. 

2021). AlGhannam et al.'s (2018) findings thus reaffirmed the A-SUS's capability to 

detect user group differences, endorsing its applicability and construct validity in the 

Arabic context. 
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The reliability of the A-SUS was evaluated through its internal consistency, a key 

measure indicating the consistency of the questionnaire's results (Hajjar 2018). 

Reliability, often quantified by Cronbach's alpha coefficient, reflects the degree to 

which an instrument consistently measures an attribute (Hajjar 2018). An acceptable 

range for Cronbach's alpha is between 0.7 and 0.95, with values closer to 1.0 denoting 

higher reliability (Bangor et al. 2008; Ab Hamid et al. 2017). The SUS is noted for its 

high reliability in over a decade of usability studies, boasting an alpha coefficient of 

0.91 (Bangor et al. 2008). In AlGhannam et al.’s (2018) study, the A-SUS displayed a 

Cronbach's alpha of 0.8, indicating an acceptable reliability that, while slightly lower 

than the English version's 0.91, comfortably sits within the acceptable reliability range.  

6.2.2.2 Usability issues in TRAK-Saudi  

 
In this usability study, another key outcome variable is identifying usability issues in 

TRAK-Saudi. These issues, as outlined by Alqahtani and Orji (2019), involve 

challenges faced by users while performing functional tasks, ranging from technical 

glitches and design obstacles to user support necessities. Unaddressed, these issues 

can significantly diminish user satisfaction and continued usage, as reported in 

healthcare contexts (Thach 2018). By pinpointing these issues here, the current study 

aimed to highlight the enhancements and support structures that would lead to a more 

autonomous and satisfactory user experience for future users in Jeddah.  

 

For this study, a think-aloud approach was selected to accompany the SUS in 

assessing the usability of TRAK-Saudi. The think-aloud approach entails participants 

articulating their cognitive process while engaging with specific tasks, thereby 

providing insights into user thought patterns that extend beyond mere observational 

data (Fan et al. 2020). In this study, the participants were instructed to verbalise their 

thoughts as they navigated their way through predefined tasks on TRAK-Saudi. The 

theoretical underpinnings of this approach are provided by Ericsson and Simon (1980), 

who hypothesised that verbal reports could yield reliable data reflective of the cognitive 

processes involved in task execution (Lewis 2014). The think-aloud approach is 

acclaimed for its high face validity as it accurately reflects real user interactions with a 

digital system, unlike methods that rely on post-interaction user judgments (van den 

Haak et al. 2004). Within the health domain, think-aloud has been recognised as a key 
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method for uncovering user experiences and identifying usability issues (Nielsen 1993, 

2012; Jaspers 2009; Eiring et al. 2017; Ferron et al. 2017). Its effectiveness is 

highlighted by a global survey where 86% of 197 usability professionals reported using 

the think-aloud approach in their evaluations, confirming its significant role and 

acceptance in usability testing practices (Fan et al. 2020). The true strength of think-

aloud lies in its ability to uncover the users’ perceptions and any hurdles encountered, 

thereby providing crucial information for improving user interaction with digital systems 

(Olmsted-Hawala et al. 2010). 

 

In usability research, the think-aloud approach is categorised into two types: 

concurrent and retrospective (Nielsen 1993; van den Haak et al. 2004; Olmsted-

Hawala et al. 2010; Zhao et al. 2014). Concurrent think-aloud, chosen for this study, 

involves participants verbalising their thoughts in real-time during task completion. In 

contrast, retrospective think-aloud requires participants to describe their thoughts 

post-task, often with video assistance (van den Haak et al. 2004; Olmsted-Hawala et 

al. 2010). The latter approach may introduce bias due to potential memory alterations 

(Russo et al. 1989; Ericsson and Simon 1993; Teague et al. 2001). For this study, as 

testing of TRAK-Saudi was to be remote, the participants might more easily forget or 

misrepresent experiences retrospectively due to the added distractions of remote 

environments. Additionally, retrospective think-aloud can lead to longer sessions with 

less spontaneous verbalisation, impacting the depth of collected data (van den Haak 

et al. 2004; Bowers and Snyder 1990). Therefore, concurrent think-aloud was 

strategically employed in this study to capture immediate, authentic feedback, 

ensuring a methodology that accurately reflects user interactions with TRAK-Saudi. 

The protocol followed during think-aloud sessions to regulate researcher-participant 

interactions is explained below.  

 

6.2.2.2.1 The selected protocol for regulating interactions during think-aloud usability 

sessions 

 
A potential limitation of concurrent think-aloud is distraction and performance impact 

during sessions, which particularly relates to the way evaluators regulate their 

interaction with participants while they think aloud (Olmsted-Hawala et al. 2010). To 

mitigate this, three different protocols are discussed in the literature to regulate 
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evaluator-user interactions in usability testing session (Olmsted-Hawala et al. 2010). 

These protocols are the traditional protocol by Ericsson and Simon (1996), the speech 

communication protocol by Boren and Ramey (2000) and the coaching protocol. Each 

protocol offers a different level of interaction and insight, tailored to the study's needs 

and the depth of analysis required (see Table 16).  
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Protocol/ developers Probes When to probe 

Traditional 

Ericsson and Simon 
(1996) 

“Keep talking;” After 15 seconds of 
silence 

 

Speech 
communication 

Boren and Ramey 
(2000) 

- Feedback tokens 
such as "Um-hum, 
uh-hum," and 
"know…?" 

- Questioning tone 
that reflects the 
last word spoken 
by the participant. 

After 15 seconds of 
silence 

 

Coaching 

Dumas and Redish 
(1999), Krahmer and 

Ummelen (2004),  
Nørgaard and Hornbaek 
(2006), and Hertzum et 

al. (2009) 

Direct questions about 
different areas of the 
tested digital system. 

- When the 
participant faces 
difficulty, pauses 
or describes an 
area as confusing 
or frustrating, 
assistance or 
guidance is 
provided to help 
overcome the 
struggle. 

- May occur even in 
the absence of an 
explicit need for 
help. 

 
Table 16: Existing protocols for think-aloud approach. 

Sources: Olmsted-Hawala et al. (2010) and Lewis (2014). 
 

In this study, the speech communication protocol by Boren and Ramey (2000) was 

chosen for regulating researcher-participant interactions during the think-aloud 

sessions. This decision was informed by its potential to facilitate a more natural, 

engaging and reflective dialogue between the researcher and participants. This 

approach eases the analysis burden by eliciting more natural and explanatory 

verbalisations from participants, thus providing a clearer and more relevant 

understanding of the user experience (Olmsted-Hawala et al. 2010; Zhao et al. 2014). 

Unlike the traditional protocol, which maintains minimal evaluator involvement, the 

speech communication protocol incorporates feedback tokens and reflective 

questioning (Olmsted-Hawala et al. 2010; Zhao et al. 2014; Lewis 2014). This method 
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fosters a more dynamic exchange, encouraging participants to articulate their thought 

processes and experiences in greater detail. This protocol's relevance is further 

supported by literature indicating that a more engaged dialogue does not significantly 

detract from task completion rates or user satisfaction but does enrich the data 

collection process (Krahmer and Ummelen 2004; Olmsted-Hawala et al. 2010). 

Evidence that the speech communication protocol could facilitate exploration of the 

participants’ perceptions and interactions with TRAK-Saudi in a way that maintained 

participant engagement and data integrity supported the decision to use it.  

 

Following Boren and Ramey (2000), efforts were made in this study to naturalise 

speech during the sessions, aiming to create a listener-focused environment. As 

highlighted in Table 17, if a participant remained silent for more than 15 seconds, they 

were prompted with a question such as "What are you doing right now?" to encourage 

continuous thinking aloud. Comforting acknowledgment tokens like "Mm hmm" were 

employed to assure participants and maintain a conversational flow. Assistance was 

offered only when participants explicitly requested help or exhibited clear confusion, 

always aiming to provide the minimum necessary help to resume the session's flow. 

These rules were implemented to ensure a structured yet responsive interaction that 

is characteristic of the speech communication protocol, facilitating the collection of 

rich, authentic feedback while maintaining the session's natural progression and 

focusing on the user's perspective. 
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Action When to apply 

"What are you doing right now?" To break the silence if it persisted for 
more than 15 seconds.  

A nodding sound “Mm hmm” as an 
acknowledgment token. 

To comfort the participant. 

The minimum limit possible of 
assistance that can assist in resuming 
the flow of the session. 

If verbally asked by the participant.  

The minimum limit possible of 
assistance that can assist in resuming 
the flow of the session. 

If the participant was in a clear state of 
confusion. 

 
Table 17: Actions employed by the researcher to regulate interactions in think-aloud 

sessions. 
 

6.2.2.3 Likelihood of participants substituting in-clinic sessions with TRAK-Saudi for 

self-managing their knee  

Participants were asked to use a 5-point Likert scale to rate the likelihood of them 

substituting TRAK-Saudi for in-clinic physiotherapy sessions by responding to the 

scenario question below.  

TRAK-Saudi offers a wide range of knee exercise videos and 

information to help you manage your knee pain at home. It also 

allows your physiotherapist to monitor your progress over time and 

enables you to contact them if needed. If your physiotherapist has 

trained you on how to use TRAK-Saudi, would you be willing to 

substitute your clinic sessions with this platform and continue your 

treatment at home? 

Likert is a self-report scale used to measure people's opinions, consisting of five or 

more responses, typically labelled as Strongly Disagree, Disagree, Neutral, Agree and 

Strongly Agree (Leung 2011; Bishop and Herron 2015; Russo et al. 2021). A 5 point 

Likert scale was chosen rather than other Likert scales with a greater number of 

responses to maintain consistency in the response format between the scenario 

question and SUS. It was thought this approach would alleviate the burden on 

participants in terms of decision-making (frustration level) and increase the quality of 

the responses (Babakus and Mangold 1992; Sachdev and Verma 2004). 
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6.2.3 Participants 

 

6.2.3.1 Population 

 
Participants for this study included both physiotherapists and individuals with chronic 

knee pain, representing two potential groups of users of TRAK-Saudi platform. This 

selection strategy, informed by literature recommendations, underscores the 

importance of incorporating a diverse sample of future users in usability research (de 

Róiste 2013; Mortensen 2020). Such inclusivity is essential for grasping how the 

system will be employed in real-world settings, revealing various interaction dynamics. 

This approach ensures that the design and usability of TRAK-Saudi are tailored to 

meet the needs and preferences of its intended user base, as suggested by Nielsen 

and Landauer (1993). 

 

6.2.3.2 Sampling technique 

 
This study employed convenience sampling by re-inviting participants from Phase 1, 

a sampling technique that selects easily accessible individuals (Lavrakas 2008). 

Those who initially engaged and welcomed future contact in Phase 1 were approached 

for this usability study. When the original participants were unavailable due to 

disinterest, non-response or other commitments, purposive sampling was 

implemented to identify appropriate new participants, mirroring the approach taken in 

Phase 1 (Hulley et al. 2013; Nikolopoulou 2022). Sampling was guided by a specific 

set of eligibility criteria, as outlined below. 

Physiotherapists 

• Inclusion criteria: Physiotherapists who are licensed by the Saudi Commission 

for Health Specialties, work in outpatient clinics and regularly treat patients with 

knee conditions, have access to the Internet and are willing to participate. 

• Exclusion criteria: Physiotherapists who are in their internship year as they may 

not yet have the opportunity to practice independently or make autonomous 

clinical decisions (Clouder and Adefila 2017; Stoikov et al. 2022). 

Individuals with chronic knee pain 
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• Inclusion criteria: Individuals who are aged 18 years or older, have knee pain 

that persisted 3 months or more (chronic) and visited physiotherapy clinic for 

knee treatment (Nicholas et al. 2019). They need to be proficient in reading and 

writing in either Arabic or English, have access to the Internet and are willing to 

participate. 

• Exclusion criteria: Individuals for whom the primary source of pain is not the 

knee. 

6.2.3.3 Sample size 

 
Selecting the right number of participants in usability studies depends on the testing 

method and the goals of the study (AlRoobaea and Mayhew 2014). This study used 

the think-aloud approach, more details of which are provided later. Hwang and 

Salvendy (2010) observed in their comparative analysis of 27 usability studies that the 

think-aloud approach typically requires an average of 9 participants to effectively 

uncover approximately 80% of usability issues. However, they noted that different 

testing methods might necessitate slightly different sample sizes than those generally 

required for the think-aloud approach (Hwang and Salvendy 2010). To address this 

variability, Hwang and Salvendy (2010) proposed a flexible "10±2" rule as a general 

guide for usability studies that can be adapted across various testing methods, 

including think-aloud. 

 

Despite the guidance, the "10±2" rule is not universally accepted, especially for tests 

that aim to identify a wider range of issues, including minor or cosmetic faults in the 

system. AlRoobaea and Mayhew (2014) recommend a more inclusive "16±4" rule to 

ensure thorough identification of design, navigation and functional problems. In testing 

TRAK-Saudi, a minimum number of 12 participants was planned to be included in this 

study, a number that lies within the range suggested by both Hwang and Salvendy 

(2010) and AlRoobaea and Mayhew (2014). The decision to recruit 12 participants 

was made to balance thoroughness with manageability, aiming to effectively identify 

a broad spectrum of usability issues in the design, navigation and key functionalities 

of the TRAK-Saudi platform. 
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6.2.3.4 Recruitment procedure 

 
The study’s recruitment was managed remotely, using online communication 

channels. Study invitations and participants’ information sheet (Appendices L, M, N) 

were sent to potential participants using their preferred method, whether that be phone 

call, text message or email. Those expressing interest in re-participating received a 

consent form (Appendix Q), which was prepared in accordance with Cardiff 

University's ethical guidelines. In this remote study, consent involved additional 

components. Specifically, the participants were required to agree to share their 

device's screen and allow session recording with the participant’s camera offline for 

analysis purposes. The participants were given the documents at least 72 hours before 

the scheduled data collection session, providing sufficient time for informed decision-

making. 

 

In order to recruit new participants, the process mirrored that of Phase 1. It began by 

contacting the heads of physiotherapy departments, who served as gatekeepers, 

using their office numbers. They were tasked with distributing a study poster (Appendix 

R) and eligibility criteria to their teams. The physiotherapists showing interest 

contacted the researcher to verify their eligibility and learn more about the study. 

These physiotherapists also played a key role in informing potential participants with 

knee pain about the study. Interested individuals were encouraged to contact the 

researcher directly regarding participation. 

 

6.2.4 Pilot usability testing session 

In this study, two pilot sessions were carried out involving one physiotherapist and one 

individual with knee pain. These selected participants closely matched the 

characteristics of the actual study participants, enhancing the simulation of real data 

collection. These pilot sessions aimed to help the researcher become familiar with 

remote testing, practice the role of a moderator in a think-aloud session, pilot test 

TRAK-Saudi platform and ensure that all necessary equipment was functioning 

properly. Valuable insights were gained from the pilot sessions that were used to 

enhance the overall quality of the study. 
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One key area addressed was the quality of sound. The actual participants were 

strongly advised to use earphones to reduce background noise during the recordings, 

ensuring clearer audio data. Additionally, to minimise distractions, the participants 

were encouraged to either print their user guide document (more details on this can 

be found later in section) or open it on a separate device, thus mitigating potential 

interruptions associated with having multiple windows open on the same screen during 

task performance. Furthermore, TRAK-Saudi underwent several enhancements 

based on feedback from the pilot sessions. Spelling mistakes were promptly rectified, 

mistranslated words were corrected for language accuracy and various textual 

elements on the platform were revised to enhance overall readability. Additionally, a 

deactivated button was identified on TRAK-Saudi and subsequently activated to 

ensure the full functionality of the platform in the actual data collection sessions. 

6.2.5 Actual usability testing session procedures and associated tools 

Those who consented to participate and filled in a demographics form attended 

individual online usability testing sessions. During these sessions, they were instructed 

to think aloud while completing a predefined set of tasks on the TRAK-Saudi platform. 

This was followed by completing the A-SUS and the scenario-based question to end 

the session. The specifics of these procedures are detailed under three subsequent 

subheadings: prior to data collection session, main data collection session and end of 

data collection session.  

6.2.5.1 Prior to data collection session 

At this stage, the researcher ensured that all those selected consented to participate 

before their sessions’ time. Accommodating the remote nature of the study, consent 

forms were prepared using the Microsoft Forms app and completed online by all the 

participants. Microsoft Forms is known for its survey, quiz and poll creation capabilities 

along with real-time results and analytics (Microsoft). The app's instant notification 

feature, alerting researchers upon the submission of each form, was particularly 

beneficial for this study, enabling prompt data review and efficient management. The 

participants received a link to the form prior to the usability session, allowing them to 

complete it when convenient. The responses were easily exportable to an Excel sheet, 

streamlining data handling. 
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A similar process was followed to collect demographics in this study, with an online 

demographics form being prepared using the Microsoft Forms app. The form captures 

details such as sex, age, education, employment status, Internet-connected device 

ownership, computer and website usage proficiency and any changes in usage post-

pandemic. These demographical factors have been shown to influence users' 

performance and perception of satisfaction and are thus examined in this study 

(Mentes and Turan 2012; Mkpojiogu et al. 2016). Links to the consent and 

demographics forms were emailed to the participants prior to their sessions. Consent 

forms were sent at least 72 hours before the session, and upon completion, 

demographic forms were subsequently provided. The participants were consistently 

reminded of their right to ask questions at any time during their participation. 

To arrange the data collection sessions, the participants were asked to suggest their 

preferred dates and times, considering the researcher's availability to prevent 

scheduling conflicts. The researcher then emailed invitations for the agreed-upon 

times, including all essential session details. The participants received notifications 

about their sessions at least 24 hours beforehand, with reminders sent on the day of 

their scheduled appointments. 

6.2.5.2 Main data collection session 

 
Achieving a laboratory-like testing experience in remote settings necessitates a 

carefully chosen online platform with comprehensive tools, a principle underlined by 

Tullis et al. (2002). This study sought a platform offering screen sharing, screen 

recording, chat functions and media sharing options. The remarkable 1000% increase 

in virtual events since the onset of COVID-19, as reported by Koetsier (2020), has 

emphasised the feasibility of such platforms. Recent reports highlight Microsoft 

Teams, Zoom and Google Meet as popular and effective videoconferencing tools for 

transitioning to online communication in many education and workplace settings 

(Dhawan 2020; EHL Insights 2020).  

Zoom was selected for this study, capitalising on its global popularity and widespread 

use during the pandemic, as highlighted by Evans (2020). Its usage peaked with daily 

meeting participants exceeding 300 million in the first quarter of 2020, and it topped 

the download charts on Apple devices, surpassing Instagram and YouTube in the 
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same year (Dooley 2020; Graham 2020; Warren 2020). Zoom's global prevalence 

made it a suitable choice for this study's UK-based researcher and Saudi-based 

participants, ensuring a familiar and accessible platform in both geographical regions. 

In selecting Zoom, reliability and security were also paramount, addressing concerns 

around remote testing and privacy (Bolt and Tulathimutte 2010). Cardiff University's 

certification of Zoom as a reliable platform further affirmed its suitability. The platform's 

user-friendly features, like allowing access to the sessions without downloads or 

membership, also played a key role in its selection for the study. A visual 

representation of Zoom's interface is provided in Figure 14. 

 

Figure 14: Front page of Zoom. 

The participants in this study accessed their online sessions on Zoom using the 

invitation cards emailed to them by the researcher. Upon joining the session, the 

researcher greeted the participant and provided a brief introduction to the study, 

explaining the roles of both the researcher and the participant. The overall data 

collection procedure, including the correct method of thinking aloud and purpose of 

screen share and recording was explained to the participant before initiating the 

session (Schrier 1992). The participant's consent to begin screen recording was 

confirmed, and they were reminded of their right to withdraw from the study at any 

point. The participant was then instructed to start performing the selected tasks on the 

TRAK-Saudi platform, which are detailed at length under the following subheading. 
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6.2.5.2.1 Tasks performed by participants on TRAK-Saudi during usability sessions 

All the participants in the study completed seven tasks on the TRAK-Saudi platform, 

with tasks varying between individuals with chronic knee pain and physiotherapists to 

match their different roles on the platform. For each participant type, the researcher 

prepared a task sheet in the form of a user guide to help them during the testing 

session (Appendices Q, R). A user guide, typically crafted by those well-versed with 

the system, such as developers or technical writers, is recommended for reducing user 

dependence on external support and improving satisfaction (Patel 2021). In this study, 

the user guides, developed based on feedback from the participants in Phase 1 and 

those who participated in similar research described in the literature, aimed to 

encourage broader use of TRAK-Saudi by those with knee pain in Jeddah (Crane et 

al. 2017). These guides, created with Microsoft Word, were distributed electronically 

before the session for participant familiarisation. The participants were instructed to 

either print the guides or display them on a separate electronic device, ensuring they 

could easily reference the instructions during the sessions. To ensure clarity, the 

guides were crafted with concise, easy-to-follow instructions, following best practice in 

user guide creation (Hodgson 2007). 

The chosen tasks in this study were fundamental, enabling testing various features 

and buttons on the platform that users would typically encounter in real-world 

scenarios (Holmes 2022). These tasks are detailed at length below. 

TRAK-Saudi Entry Navigation All the participants were instructed to enter the TRAK-

Saudi platform through a specific link provided on the user guides, using their preferred 

web browser. This prescribed method was the exclusive means of accessing TRAK-

Saudi as it has not yet been officially published. 

Account Access All the participants were instructed to access the accounts, which 

had been pre-created by the researcher, using the login information provided on their 

user guides.  

Knee Health Self-assessment The individuals with chronic knee pain were asked to 

find and independently complete the KOOS survey on the platform (Roos and 
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Lohmander 2003) (Appendix K). This task aimed to assess participants’ ability to 

locate questionnaires and complete them independently on the platform.  

Information Navigation All the participants were asked to find specific information 

within the Information Suite on the platform. They needed to read through several 

informational texts to identify the relevant information as specified by the test. This 

activity was designed to allow the participants to experience the readability and 

accessibility of the platform’s written content. 

Patient’s Profile Navigation The physiotherapists were instructed to navigate to the 

page of a specific individual with knee pain, as on their user guides. This step mirrors 

real-life scenarios where physiotherapists access their assigned individuals' pages on 

TRAK-Saudi as an important step to track progress and communicate effectively as 

part of a supported self-management experience. 

Goal Setting The individuals with chronic knee pain were asked to type in a goal they 

wished to achieve during a specific period of a time on the Aims page. Setting goals 

is a crucial aspect of the self-management journey and was a key feature introduced 

to participants in the study through the platform (Lorig and Holman 2003). 

Exercise Selection All the participants were instructed to navigate to the Activity Suite 

on the platform and add a particular exercise written on the user guide to the My Plan 

page. This enabled the individuals with chronic knee pain and their physiotherapists 

to collaboratively develop activity plans based on mutual decisions. Including this task 

in the test exposed the participants to the exercise media format available on the 

platform, allowed them to experience shared control over exercise selection and 

introduced them to the wide range of knee exercises offered. 

Simulated Patient Interaction The physiotherapists were asked to reply to a 

message in their mailbox sent to them by a fictitious individual with knee pain. The 

message was sent by the researcher to imitate a real scenario. This task introduced 

the idea of virtual communication and consultation to the physiotherapists. 

Account Exit All the participants, marking the end of thinking aloud and screen 

recording, were asked to securely log out of their accounts using the designated logout 
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button, as instructed on their task sheet. This simple, yet vital step, demonstrates the 

platform's commitment to user privacy and security. See Table 18 for task titles and 

target participants. 

Task Target participant type 

TRAK-Saudi Entry Navigation 
 

Individual with chronic knee pain, 
Physiotherapist 

Account Access 
 

Individual with chronic knee pain, 
Physiotherapist 

Knee Health Self-assessment 
 

Individual with chronic knee pain 

Information Navigation 
 

Individual with chronic knee pain, 
Physiotherapist 

Patient’s Profile Navigation 
 

Physiotherapist 

Goal Setting 
 

Individual with chronic knee pain 

Exercise Selection Individual with chronic knee pain, 
Physiotherapist 

Simulated Patient Interaction 
 

Physiotherapist 

Account Exit 
 

Individual with chronic knee pain, 
Physiotherapist 

 
Table 18: Tasks performed during the usability sessions and target participant type. 

 

6.2.5.3 End of data collection session 

 
After the participants logged out of their TRAK-Saudi’s accounts, they were informed 

that they could stop the screen share since the researcher would also stop recording 

at this point. Subsequently, the participants received a link to the A-SUS questionnaire 

and the scenario question via the Zoom chat box on the right-hand side of the screen. 

The researcher emphasised the importance of promptly filling the questionnaire in to 

gather real-time usability data for the TRAK-Saudi platform. The participants were 

informed that they could leave the meeting to complete the questionnaire 

independently. Once finished, the researcher received a completion receipt via Forms. 

Following each session, the researcher reviewed the screen recording to ensure the 

clarity and validity of the collected data for subsequent analysis. 
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6.2.6 Data analysis 

 

6.2.6.1 Analysis of the demographics 

Demographic data collected through the online form were automatically exported to 

Excel sheets via Microsoft Forms. These Excel sheets underwent an accuracy check 

performed by the researcher before undergoing statistical analysis, which was 

conducted using SPSS (Statistical Package for Social Sciences, version 26) software 

for iOS. The analysis involved the use of descriptive statistics, including the calculation 

of means, percentile and standard deviations. These statistical measures were applied 

to the variables of sex, age, education, employment status, proficiency in computer 

and website usage as well as any changes in usage patterns post-pandemic. 

6.2.6.2 Calculation of the Arabic System Usability Scale’s scores 

Similar to the demographic data, the data from the A-SUS questionnaire were also 

automatically exported to Excel sheets via Microsoft Forms. These Excel sheets 

underwent an accuracy check prior to calculation. Two distinct methods for calculating 

SUS scores have been identified in the literature, which are manual calculation and 

the application of a specific formula within Microsoft Office Excel (Alathas 2018; Guerci 

2020). The selection of the method hinges on whether the participants' responses are 

recorded manually or electronically. In this study, where the responses were 

electronically reported, the recommended formula by Guerci (2020) was applied, 

appearing on the Excel spreadsheet as follows:  

SUS = ((B2-1) +(5-C2) +(D2-1) +(5-E2) +(F2-1) +(5-G2) +(H2-1) +(5-I2) +(J2-1) +(5-

K2)) *2.5  

The cumulative score obtained from the computation serves as the participant’s overall 

perceived usability score for the TRAK-Saudi platform. However, SUS scores cannot 

be interpreted as such; instead, they require a distinct approach in order to be 

comprehend by the broader audience. To address this need, the literature presents 

five methods intended to enhance the understanding of SUS scores among all types 

of audience. These methods, as detailed in the work of Sauro (2018), include grading 

systems, percentiles, descriptive adjectives, acceptability scales and the net promoter 

scale (Bangor et al. 2008; Sauro 2011) (see Table 19). In this study, it was decided 
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that the scores should be interpreted in percentiles to be more relevant to the general 

reader. Additionally, although the primary aim of this study is not to compare 

participant types, a separate analysis of the overall A-SUS scores for individuals with 

chronic knee pain and physiotherapists was conducted. This analysis aligned with 

similar studies and aimed to explore whether similar score differences existed between 

different user types within the Saudi context (Spasić et al. 2015; Shewchuk et al. 

2021). 

 
Table 19: Interpretation methods for the SUS scores. 

Source: Sauro (2018). 
 
6.2.6.3 Analysis of the think-aloud data 

The participants' verbalisations, spoken in Arabic during the sessions, were 

transcribed to create a think-aloud protocol for each participant (Jääskeläinen 2010). 

SUS 

score 

Grade Percentiles 

% 

Adjective Acceptable NPS 

84.1-100 A+ 96-100 Best 

Imaginable 

Acceptable 

 

Promoter 

 

80.8-84.0 A 90-95 Excellent 

78.9-80.7 A- 85-89 

77.2-78.8 B+ 80-84 Passive 

 74.1 – 

77.1 

B 70 – 79 

72.6 – 

74.0 

B- 65 – 69 

71.1 – 

72.5 

C+ 60 – 64 Good 

65.0 – 

71.0 

C 41 – 59 Marginal 

 

62.7 – 

64.9 

C- 35 – 40 

51.7 – 

62.6 

D 15 – 34 OK Detractor 
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Subsequently, these protocols were translated into English by the researcher, with the 

aid of a professional translator, mirroring the process employed for the interview 

transcripts in the previous phase to maintain precision and accuracy (Squires 2009; 

Al-Amer et al. 2015). 

For the analysis of the protocols, a quantitative content analysis approach was 

selected. This type of analysis allows for the examination of qualitative materials, such 

as transcripts and protocols, to identify predefined terms and their relationships 

(Boettger and Palmer 2010). Content analysis can be categorised into two main types: 

conceptual and relational, which can be implemented either quantitatively or 

qualitatively, depending on the study's objectives (Elo and Kyngäs 2008; Boettger and 

Palmer 2010). Conceptual content analysis, which is typically quantitative, focuses on 

identifying the frequency of specific terms within the text to address research 

questions, whereas relational content analysis, which is typically qualitative, explores 

the relationships between terms to gain insights into specific phenomena (Carley 

1990; Boettger and Palmer 2010). In this study, a quantitative conceptual content 

analysis was employed to systematically identify and quantify potential usability issues 

within the TRAK-Saudi platform, effectively contributing to the study's research 

question. 

 

To maintain the rigour of the content analysis, the study adhered to specific, replicable 

steps, as outlined by Krippendorff (2004). These steps included identifying a sample, 

data categorisation, coding and data analysis. The following subheadings offer a 

detailed explanation of the sequential steps taken in this study to ensure a robust 

analysis of the think-aloud protocols. 

 

6.2.6.3.1 Identifying a sample 

 
Within the context of content analysis, sampling involves identifying specific qualitative 

texts for analysis and narrowing the selection to a replicable subset (Boettger and 

Palmer 2010). In this study, the chosen sample for analysis was the think-aloud 

protocols. 
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6.2.6.3.2 Categorising data 

 
Categorisation in content analysis involves pinpointing specific relevant categories 

within the selected text sample to address the study's research question. The 

researcher conducted multiple reviews of the protocols to become familiarised with the 

content, which was essential for creating meaningful categories. These categories 

were generated to represent distinct aspects or concepts that the researcher intended 

to explore within the content (Boettger and Palmer 2010). 

 

6.2.6.3.3 Coding data 

 
During this step, the protocols underwent manual coding, following the 

recommendation of Boettger and Palmer (2010). They recommend that this type of 

coding is used for conceptual quantitative analysis due to its straightforward nature, 

especially when dealing with a limited number of codes. This was particularly 

applicable in this study due to the relatively short length of the protocols. The process 

involved highlighting sections of text within the think-aloud protocols that conveyed the 

participants' views on the TRAK-Saudi platform, aligning with predefined categories. 

Each highlighted text section was then assigned specific codes or terms that 

accurately represented its content. These generated codes were organised on a 

coding sheet under their respective categories. 

 

While Neuendorf (2002) recommended the use of a coding sheet to enhance inter-

rater reliability in cases involving multiple raters, this study solely involved one rater, 

the researcher, in the coding process. To maintain reliability despite the single rater, 

an additional simple computer-assisted method was employed to validate the 

outcomes of the manual coding. This computer-assisted method includes using the 

"Find" function in Microsoft Word or PDF documents to search for specific terms within 

the protocols. This approach expedited the identification of relevant terms and 

quantified their occurrence in the text, reducing potential challenges related to inter-

rater reliability and the necessity for additional raters, as suggested by Boettger and 

Palmer (2010). 

 

6.2.6.3.4 Analysing data 
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To identify the usability issues of the TRAK-Saudi platform based on the generated 

codes, a quantitative descriptive analysis was employed (Boettger and Palmer 2010). 

This analysis method was chosen to emphasise the frequency of codes within each 

category, enabling the researcher to pinpoint the most commonly encountered issues 

during the testing process. The analysis was carried out using SPSS version 26, 

resulting in a summary table that included mean, median and standard deviations 

presented later in the results section. 

 

6.2.6.4 Analysis of the 5-Likert responses  

Participants’ responses on the 5-point Likert scale were descriptively analysed using 

SPSS to identify median, mode and range.   

6.2.7 Ethical and regulatory considerations 

 

6.2.7.1 Ethical approval 

In this remote study, there was no need for access to medical venues as all the 

participants participated in the testing sessions from their own homes. Hence, 

approval for the commencement of this study was exclusively granted by the School 

of Healthcare Sciences Research Ethics Committee at Cardiff University (refer to 

Appendix U) in May 2021. 

6.2.7.2 Ethical concerns 

In the remote usability sessions, different ethical concerns were addressed to ensure 

the confidentially, safety and wellbeing of the included participants. Complying with 

Cardiff University ethical procedures and GDPR Data Protection Act (2018), all data 

collected in this study were handled with utmost confidentiality. The real names of the 

participants were replaced with identification numbers to ensure anonymity during 

storage and analysis. All study-related materials, including consent forms and screen 

recordings, were securely uploaded to Cardiff University's server. Adhering to the 

university’s research records retention schedule, the data will be retained for 5 years 

after the study's completion, after which it will be permanently deleted. Furthermore, 

personal data, such as names and email addresses, will be destroyed one year after 

the completion of the Ph.D.  
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In order to safegard the participants' privacy and wellbeing, they were advised to 

disable their cameras during online sessions to hide their identities, and no third-party 

was allowed to attend the sessions. Before screen sharing commenced, the 

participants were instructed to conceal any personal items on their screens, mitigating 

the risk of unintended exposure. Conducting sessions from their own homes afforded 

the participants the autonomy to adjust their device settings, including sound levels 

and screen brightness, to their preference, thereby minimising any discomfort 

associated with unfamiliar settings. 

The research process was designed to be as stress-free as possible. The participants 

were briefed in detail about the data collection procedure beforehand. Also, they were 

not limited to a specific amount of time to complete the session, allowing them to work 

at their own pace. Help was readily available upon request, ensuring the participants 

felt safe throughout. Furthermore, the researcher's interactions were carefully 

regulated to avoid influencing the participants' performance, thereby maintaining the 

integrity of the usability testing. These ethical considerations were essential to 

conducting a fair and secure remote usability study. 

6.2.8 Summary 

 
In this phase, a remote usability testing study was conducted via the Zoom platform in 

compliance with the COVID-19 restrictions on physical interactions that were in place 

at the time. The researcher decided to test the TRAK-Saudi platform using 12 

participants, half of whom were physiotherapists and half individuals with chronic knee 

pain, who represented potential users. Key outcome variables of this study were the 

perceived usability of TRAK-Saudi, its usability issues and the likelihood that potential 

users would substitute in-clinic sessions with the digital platform. To achieve this, a 

standardised usability questionnaire (the Arabic SUS), a think-aloud approach and 5-

Likert scale were selected. Each participant was assigned seven tasks to be 

completed on TRAK-Saudi while verbalising their thought process. At the end of the 

testing sessions, the participants were asked to complete the A-SUS and the scenario 

question. All the data collected were stored properly and analysed anonymously using 

quantitative methods. 
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6.3 Research results for phase 2 

 
This section outlines the results obtained from the usability testing sessions, starting 

with the demographics of the recruited sample followed by the usability results of 

TRAK-Saudi.  

 

6.3.1 Demographic results 

 
A total of 12 participants, consisting of 6 individuals with chronic knee pain and 6 

physiotherapists, were recruited to assess the usability of the TRAK-Saudi platform. 

Among these participants, nine (75%) had previously participated in phase one of the 

study, while the remaining 3 were new individuals with chronic knee pain. The analysis 

of data collected from the online demographic forms revealed the following information 

about the cohort of participants (Table 20).  

 

Variable 6 Individuals with 

Chronic knee pain 

6 Physiotherapists Total of all 12 

participants (%) 

Age Mean: 48.17 years 
(SD ± 16.3) 

Age range: 25-67 
years 

Mean: 34.83 years 
(SD ± 4.4) 

Age range: 30-42 
years 

Mean: 41.5 years 
(SD ± 13) 

Sex 3 Females 
3 Males 

4 Females 
2 Males 

7 Females (58.33%) 

Education 2 Secondary 
education 

2 Undergraduate 
education 

2 Postgraduate 
education 

3 Undergraduate 
education 

3 Postgraduate 
education 

2 Secondary 
education (16.67%) 

5 Undergraduate 
education (41.67%) 

5 Postgraduate 
education (41.67%) 

Employment 
Status 

2 Employed 
2 Self-employed 

2 Retired 

  

Proficiency 
in computer 

use 

3 Moderate 
proficiency 
3 Excellent 
proficiency 

4 Moderate 
proficiency (66.67%) 

2 Excellent 
proficiency (33.33%) 

7 with Moderate 
proficiency (58.33%) 

5 with Excellent 
proficiency (41.67%) 

Proficiency 
in website 
navigation 

3 Moderate 
proficiency 
3 Excellent 
proficiency 

5 Moderate 
proficiency (83.33%) 

1 Excellent 
proficiency (16.67%) 

8 with Moderate 
proficiency (66.67%) 

4 with Excellent 
proficiency (33.33%) 
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Changes in 
technology 

usage 
patterns 

post-
pandemic 

3 Increased in use 
3 Unchanged use 

6 Increased in use 9 with Increased use 
post-pandemic (75%) 

3 with Unchanged 
use (25%) 

 
Table 20: Demographics of the participants.  

Abbreviations: SD: Standard Deviation, %: percentile. 
 

Among the 12 participants, 7 were female (58.33%) and 5 were male (41.67%). The 

participants' ages ranged from 25 to 67 years, with mean ages of 48.17 years (SD ± 

16.3) and 34.83 years (SD ± 4.4) for individuals with chronic knee pain and 

physiotherapists consecutively. In terms of education, 2 participants finished a 

secondary school (16.67%), 5 had an undergraduate education (41.67%), 5 had a 

postgraduate education (41.67%). Furthermore, among the 6 individuals with chronic 

knee pain included in the study, 2 were employed, 2 identified as self-employed and 

an additional 2 reported retired during the study period. 

 

Additionally, participants self-rated their proficiency in computer use and website 

navigation in the demographic form. Out of the 12 participants, 7 (58.33%) reported a 

moderate level of proficiency in computer use while the remaining 5 (41.67%) 

indicated an excellent level of proficiency. A similar situation was observed in relation 

to the participants' proficiency in website navigation, with 8 participants (66.67%) 

rating themselves as having a moderate level of proficiency while the remaining 4 

(33.33%) rated their proficiency as excellent. Furthermore, when asked about their 

electronic device usage during the worldwide pandemic, 9 participants (75%) reported 

an increase in their usage of computers, tablets and mobile phones while 3 individuals 

with chronic knee pain (25%) mentioned that their level of device usage remained 

unchanged during this period.  
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6.3.2 Perceived usability of TRAK-Saudi 

 
The perceived overall usability of TRAK-Saudi was evaluated by the 12 participants 

using the A-SUS. The analysis revealed that individuals with chronic knee pain rated 

the platform with a usability score of 77.5, placing it in the 80-84% percentile range 

(Sauro 2018). Physiotherapists rated the platform higher, with a score of 83.3, 

positioning it in the 90-95% percentile range (see Table 21). 

 

Participant type SUS score (corresponding percentile 

range) 

Individuals with knee 
pain 

77.5 (80-84%) 

Physiotherapists  83.3 (90-95%) 

 

Table 21: The perceived usability of TRAK-Saudi as obtained from the A-SUS. 
 

6.3.3 Usability issues identified on TRAK-Saudi 

In the think-aloud sessions, a total of 64 verbalisations were captured in the recordings 

of the 12 participants. Content analysis of these verbalisations resulted in the 

identification of two significant categories related to usability issues encountered by 

the participants while navigating the TRAK-Saudi platform. These categories include 

Help and Guidance, which identified areas on the platform where participants faced 

complexity and needed support, and Bugs and Flaws, which included verbalisations 

highlighting technical issues on the platform. The following subheadings present the 

codes under each category, covering their description and frequency for each task.  
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6.3.3.1 Help and guidance needed in navigating TRAK-Saudi platform 

This category covers instances where the participants sought assistance or requested 

guidance from the researcher while completing the tasks on the TRAK-Saudi platform. 

A total of 53 verbalisations were coded and grouped under this category with varying 

frequencies. The verbalisation counts revealed that the most frequently sought form 

of help was reassurance, followed by instances where the participants felt lost in the 

process. Assistance-seeking verbalisations were comparatively less frequent, 

indicating that the participants predominantly required guidance and reassurance 

during their interactions with the TRAK-Saudi platform (See Table 22).  

 

Category Underlying 

codes  

Description Frequency in data 

(% out of 53) 

 

 

Help and 
Guidance 

Reassurance Participants asked for 
confirmation of their 
actions while completing 
the tasks. 

24 (45.28%) 

Lost in the 
process 

Participants needed 
assistance in navigating 
back to relevant sections 
of the user guide to 
resolve any confusion 
encountered while 
completing the tasks. 

20 (37.73%) 

 

Assistance Participants sought real 
support to overcome 
specific challenges faced 
while completing the tasks. 

9 (16.98%) 

 
Table 22: Help and guidance categories with underlying codes. 
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Reassurance in this context pertains to participants seeking confirmation for their 

actions during task completion. These requests for reassurance accounted for a 

substantial portion, specifically 45.28% (24 out of 53), of the total verbalisations 

categorised under Help and Guidance. Reassurance-seeking occurred in all nine 

tasks performed on the TRAK-Saudi platform, with an average of 2.66 (± 1.22) 

instances. Among these tasks, Account Access, Exercise Selection and Account Exit 

had the highest number of reported reassurance-seeking instances while Information 

Navigation and Simulated Patient Interaction had the fewest instances (refer to Table 

23). 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Table 23: Frequency of reassurance-seeking instances in each task. 
 
  

Task Reassurance-seeking 
instances  

TRAK-Saudi Entry Navigation 2  

Account Access 4 

Knee Health Self-assessment 2  

Information Navigation 1  

Patient’s Profile Navigation 3  

Goal Setting 3  

Exercise Selection 4  

Simulated Patient Interaction 1  

Account Exit 4  

Mean (SD) 2.66 (± 1.22) 
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Furthermore, the analysis generated codes indicating instances of participants being 

lost in the process during 7 out of the 9 tasks, with an average of 2.85 (± 2.3) instances 

per task. These codes constituted a notable portion, comprising 37.73% (20 out of 53) 

of the verbalisations categorised under Help and Guidance. Lost in the process codes 

were assigned to instances in which participants encountered difficulties and 

temporarily lost their way while completing tasks on the TRAK-Saudi platform. It is 

worth noting that the availability of the user guide helped participants navigate and 

resolve these situations effectively. Among the tasks, Account Access and Exercise 

Selection had the highest number of instances where participants reported feeling lost 

during task completion, with 5 and 7 occurrences, respectively. In contrast, tasks such 

as Simulated Patient Interaction and Account Exit had more straightforward 

completion processes, resulting in fewer instances of participants getting lost (refer to 

Table 24).  

 

 
Table 24: Frequency of lost in the process reported instances in each task. 

 
  

Task Lost in the process-reported 
instances  

TRAK-Saudi Entry Navigation 1  

Account Access 5  

Knee Health Self-assessment 2  

Information Navigation 3  

Patient’s Profile Navigation 1  

Goal Setting 1  

Exercise Selection 7  

Simulated Patient Interaction  

Account Exit 

Mean (SD) 2.85 (± 2.3) 
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Lastly, a percentage of 16.98% (9 out of 53) of the total verbalisations categorised 

under Help and Guidance highlighted instances where participants genuinely needed 

assistance to overcome specific challenges during TRAK-Saudi navigation. This need 

for assistance was reported in 4 out of the 9 tasks attempted on TRAK-Saudi, with an 

average of 2.25 (± 0.95) instances. The tasks that predominantly saw participants 

seeking assistance were Account Access and Knee Health Self-assessment (refer to 

table 25).  

 
Table 25: Frequency of assistance-seeking instances in each task. 

 
  

Task Assistance-seeking instances 

TRAK-Saudi Entry Navigation 1  

Account Access 3 

Knee Health Self-assessment 3  

Information Navigation  

Patient’s Profile Navigation 2  

Goal Setting  

Exercise Selection 

Simulated Patient Interaction 

Account Exit 

Mean (SD) 2.25 (± 0.95) 



 229 

6.3.3.2 Bugs and Flaws identified on TRAK-Saudi 

This category includes the identification of system faults by participants while 

navigating TRAK-Saudi. A total of 11 verbalisations were coded and grouped under 

this category (see Table 26). The verbalisations recorded identified three types of 

faults, which are a translation flaw, a common technical bug and an unexpected 

technical bug on TRAK-Saudi.  

Category Types of faults Description Location on 
TRAK-Saudi 

 

Bugs and 

Flaws 

Translation flaw An appearance of 
mistranslated button or text. 

Aims page 

Common 
technical bug 

A technical bug identified by 
more than one participant. 

My plan page 

Unexpected 
technical bug 

Technical glitches appeared 
in rare cases. 

Dashboard 

 
Table 26: Bugs and Flaws category. 

All individuals with chronic knee pain identified a translation flaw while attempting the 

task Goal setting. A number of the participants identified an inaccurately translated 

button on the "Aims" page. The intended label for the button, "Add a new aim", was 

mistakenly typed in Arabic as "الهدف بحفظ   which translates as "save the aim" in ",قم 

English (see Figure 15).  

  

Wrong 

translation 
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Figure 15: Screenshots of the page “Aims” in both languages. 

 

Furthermore, during the Exercise Selection task, four participants encountered a 

technical bug. Specifically, when they added an exercise to their activity plans, its 

name became invisible on the "My plan" page (refer to Figure 16). 

  

 

Figure 16: Screenshots of the page “My plan” in both languages. 

Lastly, while attempting the Knee Health Self-assessment task, one participant 

encountered an unexpected technical bug on the TRAK-Saudi platform. Typically, 

clicking on the dashboard in the side menu should open a side list containing sub-

sections, including My questionnaires, where the KOOS survey is located. However, 

in this particular case, clicking the dashboard did not immediately open it as expected, 

resulting in a brief delay. To address this issue, the participant clicked the dashboard 

button multiple times, and eventually, the side list appeared as intended. 

  

Invisible 

name of the 

exercise 
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6.3.4 The likelihood of participants substituting in-clinic sessions with TRAK-Saudi 

The participants were asked to rate their willingness to substitute in-clinic sessions 

with TRAK-Saudi on a scale of 5. As shown in Table 27, the statistical analysis reveals 

a median of 4.5 for individuals with chronic knee pain and 5 for physiotherapists, 

indicating a strong preference for substitution, particularly among the physiotherapists. 

The mode is 5 for both groups, further highlighting this preference. The range of 

responses varies from 3 to 5 for individuals with chronic knee pain and from 2 to 5 for 

physiotherapists, suggesting some variability in opinions, though the data is generally 

skewed towards the upper end of the scale, indicating overall agreement with the idea 

of substitution. 

 
 

 
 
 
 
 
 

Table 27: Statistical analysis of participants’ responses to substituting in-clinic 
sessions with TRAK-Saudi. 

 
  

Statistic  6 Individuals with 
Chronic knee pain 

6 Physiotherapists 

Median 4.5 5 

Mode  5 5 

Range  3-5 2-5 
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6.3.5 Summary 

In this study, a total of 12 participants attended the remote sessions testing the 

usability of the TRAK-Saudi platform. A diverse group of participants was included, 

with slightly more females than males, and average age of 48.17 years (SD ± 16.3) 

and 34.83 years (SD ± 4.4) for individuals with chronic knee pain and physiotherapists 

consecutively. Their educational backgrounds and employment status varied. 

Furthermore, all participants in this study claimed having moderate and excellent 

proficiency in computer and website navigation, with most reporting an increased 

usage of electronic devices during the pandemic. 

The analysis showed that individuals with chronic knee pain rated the platform with a 

usability score of 77.5 (80-84% percentile), while physiotherapists gave a higher score 

of 83.3 (90-95% percentile) (Sauro 2018). Content analysis of the think-aloud 

transcripts identified two main categories: Help and Guidance and Bugs and Flaws. 

Within the Help and Guidance category, reassurance-seeking was most prevalent, 

accounting for 45.28% of all verbalisations and being recorded in all nine tasks. 

Additionally, some participants faced challenges during task completion, leading to 

instances coded as lost in the process, constituting 37.73% of verbalisations. This 

category was observed in seven out of the nine tasks, highlighting the need for user 

support. A smaller portion of verbalisations (16.98%) indicated a genuine need for 

assistance, reflecting the participants' difficulties in navigating the platform in four out 

of the nine tasks. The participants also identified three system faults, including a 

translation flaw, a common technical bug and an unexpected technical bug. Most of 

the participants indicated agreement to substitute their in-clinic sessions with TRAK-

Saudi. 
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6.4 Discussion of phase 2  

Here, key results obtained from the 12 usability testing sessions conducted in this 

study are discussed in relation to the relevant literature and the study question below.  

6.4.1 Discussion of findings related to the research question (Phase 2): How usable is 

the TRAK-Saudi platform for physiotherapists and individuals with chronic knee pain 

in Jeddah, Saudi Arabia? 

 
This study recruited a total of 12 participants to test the usability of the adapted TRAK-

Saudi. The sample size is aligned with the recommendations in the literature for 

usability studies that adopt the think-aloud approach (Hwang and Salvendy 2010; 

AlRoobaea and Mayhew 2014). A relatively similar participant count was also found in 

other usability testing studies employing the think-aloud approach, validating its 

sufficiency (Richardson et al. 2017; Alessa et al 2021). In the present study, it was 

found that the 12 participants were sufficient to discover usability issues in TRAK-

Saudi that might impede user experience in the future. The consistency observed in 

the identification of bugs and flaws by participants in this study might support claims 

in the literature that testing with as few as 5 users is sufficient to uncover around 85% 

of a system’s problems (Lewis 2006). In the current study, the bugs and flaws 

discovered remained consistent across participants as early as the third participant 

onwards, validating the claims of Lewis (2006). 

 

In this study, the mean age of individuals with chronic knee pain was 48.17 years (SD 

16.3). Upon comparing these figures with the mean age of the Saudi cohort with 

chronic knee conditions reported in existing literature, a slight difference emerges, the 

mean age of the participants of this study being lower than that of the participants of 

previous studies (Alfadhel et al. 2018; Alasfour and Almarwani 2022; Alotaibi et al. 

2023b). However, this does not necessarily suggest that the participant sample fails 

to faithfully represent the broader population of individuals with chronic knee pain in 

Saudi Arabia. The divergence arises due to the distinct recruitment criteria employed 

in other studies, which exclusively focused on recruiting participants aged over 45 

years, consequently limiting the exploration of the prevalence of chronic knee pain 

within younger age groups (Alfadhel et al. 2018; Alotaibi et al. 2023b). This assertion 

is substantiated by the latest research by Althomali et al. (2023), who broadened their 
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eligibility criteria to include participants aged 18 years and above to explore knee OA 

prevalence among the Saudi population. Their findings revealed that prevalence of 

knee OA is 13% (totalling 1852 subjects) in individuals aged between 18-49 years 

(Althomali et al. 2023). Considering this, it is reasonable to assume that chronic knee 

pain in Saudi Arabia is not confined solely to individuals above the age of 45 but 

instead extends across a broader age range, as observed in the current study. The 

current study had participants aged between 25 and 67 years, incorporating a subset 

of the knee pain population that is often underrepresented in Saudi published literature 

concerning chronic knee pain. 

 

6.4.1.1 User perceptions of the usability of TRAK-Saudi 

 

Overall, the results indicated that TRAK-Saudi effectively fulfilled the participants’ 

expectations and was easy to navigate, earning scores of 77.5 and 83.3 on the A-SUS 

(Bangor et al. 2008; Sauro 2011). Physiotherapists, in particular, rated TRAK-Saudi 

with a score of 83.3, indicating excellent usability. According to Sauro (2011), scores 

exceeding 70 generally reflect above-average usability, while those above 80, are 

considered excellent. Notably, this score exceeds those reported for interventions 

within the same context, such as the TRAK App suite and the Knee OA (MVP), which 

obtained scores ranging from 57.8 to 78 on SUS (Spasić et al. 2015; Shewchuk et al. 

2021). The following paragraphs discuss different factors that may have contributed 

to the high perceived usability of TRAK-Saudi among its potential users in this study. 

 

It appears plausible that the high usability score reported for TRAK-Saudi could be 

attributed to the participants' digital literacy. Digital literacy includes an individual's 

ability to navigate, evaluate, summarise, analyse, present and share information within 

a digital environment (Ananiadou and Claro 2009; Ferrari 2013; Fraillon et al. 2013; 

Van Dijk and Van Deursen 2014). In this study, the participants claimed to have a 

moderate to excellent level of proficiency in using everyday technologies and 

navigating websites, with 75% noting an increase in their digital exposure with the 

pandemic. This finding aligns with research by Van Deursen and Van Dijk (2011), 

which suggests that increased or prolonged exposure to the Internet correlates with 

enhanced operational Internet skills. These operational skills are crucial for Internet 
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navigation such as browsing, searching and online forms completion (van Deursen 

and van Dijk 2010; Van Deursen and Van Dijk 2011).  

 

Moreover, the age of the participants in this study likely contributed to the higher 

perceived usability of TRAK-Saudi. The participants in this study, with average ages 

of 48.17 years (SD ± 16.3) for individuals with chronic knee pain and 34.83 years (SD 

± 4.4) for physiotherapists, were significantly younger than those in Shewchuk et al. 

(2021), who had an average age of 66.2 years (SD ± 6.9) and reported a lower SUS 

score.The relationship between age and operational Internet skills, as demonstrated 

by Özsoy et al. (2020), supports this observation. Their research on a random sample 

of 400 participants indicated that younger individuals tend to have better operational 

Internet skills. Young adults, having grown up during a time of rapid technological 

advancements, have been immersed in technology all their lives, using it extensively 

for education and social interaction. This generation, often referred to as digital 

natives, are fluent in the digital language of technology and Internet-connected 

devices, a concept introduced by Prensky (2001a; 2001b). However, Spiegel (2021) 

argues that being a digital native does not automatically imply proficiency in 

technology use. Prensky posits that the technology-rich environment of younger 

generations might lead to changes in brain structure, affecting how they process 

information technology and giving them an advantage over older generations who 

adapted to digital changes later in life (Rosell 2021). This generational divide in digital 

fluency and processing could be why TRAK-Saudi received scores of 77.5 and 83.3 

on the A-SUS, closely aligning with the SUS score of 75 given by physiotherapists in 

Spasić et al. (2015)'s study, who were closer in age (36.5-40.3 years) to the current 

study's participants.  

 

Additionally, the few bugs and flaws in TRAK-Saudi identified by the participants could 

have influenced their perceptions of the platform. A total of three system glitches were 

discovered by the participants during the sessions, with most encountering only one 

during their navigation. As argued by Dawood et al. (2019), a link exists between 

system bugs and users’ overall perceived usability and intentions regarding future 

adoption, a notion that is supported by Ain et al. (2023). However, bugs in online 

systems are not unusual as these systems are built on codes made by humans, and 

humans are not perfect (Marfice 2020). Usability testing is mainly conducted to 
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discover system bugs as early as possible when an online system is newly developed 

or being adapted to accommodate a new set of users (Niranjanamurthy et al. 2014). 

TRAK-Saudi was piloted twice before conducting this study and refinements were 

made multiple times, which may explain the low number of bugs identified by the 

participants and the high usability score.  

 

Moreover, Spasić et al. (2015) uncovered a notable difference in SUS ratings between 

participant types, observing that the physiotherapists involved in their research 

assigned lower SUS ratings to the TRAK App suite compared to the patients. The 

authors speculated that the physiotherapists might have faced greater difficulties in 

navigating the system than the patients. Although the primary aim of the current study 

did not directly address the variance between different types of participants, the 

findings by Spasić et al. (2015), echoed in Shewchuk et al. (2021), prompted a closer 

look at user experiences in Jeddah. Intriguingly, the dynamics in Jeddah presented a 

contrasting scenario, where physiotherapists rated TRAK-Saudi with a slightly higher 

overall A-SUS score (83.3) than individuals with chronic knee pain (77.5), indicating 

that physiotherapists in this context found the platform somewhat more navigable. This 

difference could potentially be attributed to varying levels of digital technology 

engagement, especially heightened during the pandemic (Pandya and Lodha 2021). 

Considering the professional backgrounds of the study participants, with four 

individuals with chronic knee pain being retired or self-employed, it is likely that their 

daily interaction with digital platforms was less frequent compared to the 

physiotherapists. Physiotherapists, in contrast, may have been more immersed in 

digital environments, adapting to virtual modes of patient interaction during the 

pandemic. Supporting this notion, Elsayed et al. (2022) surveyed 265 Saudi 

physiotherapists about the COVID-19 pandemic's impact on their practice, revealing 

that about 30% had adopted digital communication methods to continue providing 

services remotely. This pivot to digital service delivery, spurred on by the pandemic 

and the national digitalisation scheme of Saudi Vision 2030, has likely enhanced 

physiotherapists' familiarity with digital tools, as noted by Salehiya (2021). 

 

6.4.1.2 Users experiences in navigating TRAK-Saudi 
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Prior research has highlighted the value of employing multiple testing methods in 

usability studies to uncover issues affecting user experience and explore users' initial 

reactions to the platform being tested (Thyvalikakath et al. 2009; Khajouei et al. 2018; 

Zardari et al. 2021). In this study, the participants engaged with TRAK-Saudi while 

thinking-aloud, a method renowned for its efficacy and prevalence in usability research 

(Wu et al. 2017; Fischer et al. 2019; Lunde et al. 2023). The analysis of 12 think-aloud 

protocols through quantitative content analysis not only facilitated the identification of 

usability issues but also enabled the quantification of these occurrences to explore 

their impact on the user experience. A key finding from this analysis was that while 

navigating TRAK-Saudi a considerable number of participants sought validation of 

their actions (45.28% of 53 inquiries) and experienced feeling lost (37.73%), 

exceeding their requests to receive actual assistance to complete tasks (16.98%).   

 

Reflecting upon the high A-SUS score and relatively low number of assistance 

requests, it becomes apparent that TRAK-Saudi, as a platform, was not inherently 

difficult for the participants to manage. However, the overarching process of 

familiarising oneself with a new technology, particularly within the confines of a 

research study, seemed to have introduced a level of confusion for many of these first-

time users. This ties in with Button et al. (2018), where physiotherapists found the 

original TRAK usable with no extra training needed but were initially somewhat 

challenged by the unfamiliar system. This pattern of user behaviour resonates with the 

findings of previously published literature in this field (Lyles et al. 2011; Crane et al. 

2017). Specifically, a study by Crane et al. (2017) involved a usability assessment of 

a smartphone application designed to support individuals in reducing their alcohol 

consumption. Using a think-aloud methodology, their thematic analysis of participant 

feedback uncovered ‘Feeling lost and unsure what to do next’ as a predominant 

theme. This finding highlighted a common experience among participants: a sense of 

confusion when first engaging with a novel technology, leading to recommendations 

for the development of a user guide to facilitate better understanding of the technology. 

Despite the provision of a user guide in the current study for navigating TRAK-Saudi, 

similar patterns of confusion were still reported by the participants.  

 
The confusion reported in this study and other mentioned literature could be explained 

by the participants' cognitive dynamics during interactions with the technology. 
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Cognitive dynamics include the intricate interplay of various cognitive processes, such 

as perception, attention, memory, reasoning and problem-solving, within the human 

mind, shaping individuals' engagement with tasks, information and stimuli (Colom et 

al. 2010). The degree of cognitive dynamics required by users to effectively complete 

specific tasks in usability testing sessions is referred to as cognitive load theory 

(Sweller 1988; Whitenton 2013). A well-established relationship exists in the literature 

between cognitive load and usability results, with higher cognitive loads required for 

task completion correlating with lower usability results and satisfaction rates (Nielsen 

1993; Zviran et al. 2006; Hollender et al. 2010; Byun and Finnie 2011; Nielsen 2012). 

In tasks with high cognitive demands, participants might experience uncertainty and 

seek assistance to alleviate cognitive strain, enhancing task performance through 

validation of their steps. Reflecting on the high usability score of TRAK-Saudi, it 

appears that the frequent requests for reassurance and occurrences of confusion 

observed in this study may not be directly attributable to TRAK-Saudi itself. Instead, 

other factors, including the testing tools and methods used in the study, may have 

been responsible, as will be explained in the following paragraphs. 

 

Firstly, the literature raises concerns about the potential impact of employing the think-

aloud approach on the cognitive load experienced by participating individuals (Preece 

et al. 2002). Thinking-aloud entails multitasking, demanding participants to expend 

additional mental effort to articulate their internal cognitive processes into coherent 

spoken language while concurrently accomplishing the task successfully (Preece 

1994; Pike et al. 2014; Park et al. 2020). This dual cognitive demand places a higher 

cognitive load on the participants compared to a scenario wherein they execute tasks 

silently (Preece et al. 2002). In the context of thinking-aloud, participants must strike 

a balance between task performance, verbalisation and maintaining focus on the 

task's objectives. However, this argument contrasts with Vanicek and Popelka's (2023) 

perspective on cognitive load during thinking-aloud. They contend that participants act 

naturally, as they would in real-life situations, when performing routine tasks and 

vocalising their thoughts, with no need for additional interpretation (Vanicek and 

Popelka 2023). While their standpoint is valid, it is noteworthy that the situation 

diverges when individuals become aware of being observed, as in testing sessions. 

This introduces the observer effect, where participants’ self-awareness of their actions 

is heightened, increasing cognitive demand compared to real-life scenarios in which 
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they might naturally think aloud without the pressure associated with observation or 

evaluation (Monahan and Fisher 2010). 

 

Secondly, the inclination to seek reassurance and guidance during the completion of 

certain tasks on TRAK-Saudi could potentially stem from an elevated cognitive load 

caused by the use of the videoconferencing platform, Zoom. The Zoom meeting might 

have seemed unfamiliar to participants due to its specific purpose (i.e., participation in 

an experiment) (Carolli 2023). Notably, the intensity of the call, encompassing 

instructions to think aloud, follow the user guide and execute tasks under researcher 

observation, could have potentially caused discomfort among the participants. This 

has been reported in the literature as Zoom fatigue, a phenomenon that emerged with 

the intensity of use of videoconferencing platforms during the pandemic as people 

tried to stay connected remotely (Bailenson 2021). Zoom and similar platforms are 

classified as multimodal technologies because they use more than one channel 

(audio, visual, etc.) to transit information simultaneously, requiring the use of more 

cognitive resources than single modal technologies, thus increasing the cognitive load 

of the user (Lang 1995; Hinds 1999; Bailenson 2021). In the case of the current study, 

the participants were asked to turn off their cameras while thinking aloud and to share 

their screen instead. The act of sharing screens can introduce an element of self-

awareness as the participants may become more conscious of how their shared 

content is being perceived by others, leading to additional mental processing as they 

strive to present information clearly and effectively (Hinds 1999). 

 

Indeed, the participants of this study were given a user guide to help them complete 

the tasks on TRAK-Saudi to facilitate independent navigation (Crane et al. 2017). 

While the user guide may have enhanced the participants' experience with TRAK-

Saudi, as reflected by the A-SUS score, it did not eliminate confusion. In fact, it is 

assumed that the presence of the user guide created an extra burden for the 

participants in some way. The multitasking involved in following the user guide 

instructions and simultaneously thinking aloud while executing tasks may potentially 

have increased cognitive demands and load on the working memory of the 

participants. Operating within a "task-oriented" framework involves interaction 

between diverse cognitive processes, such as perception, attention and memory, to 

accomplish specific tasks, increasing cognitive load, and working memory frequently 
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becomes taxed during such activities (Budiu 2018). The presence of the user guide 

can be seen as facilitating navigation for novice users, but according to the results of 

this study, this was not sufficient. Specifically, there was an apparent preference for 

expert guidance (from the researcher) during the usability sessions, not necessarily to 

assist with task execution but to reassure users that their actions during the process 

were correct. These findings imply that optimal onboarding for future users of digital 

self-management support might involve preliminary training sessions led by an expert, 

followed by the distribution of a user guide for ongoing reference. The feasibility of 

integrating training into therapy sessions is highlighted by the positive response from 

the physiotherapists in Phase 1, particularly PT5, who expressed readiness to provide 

training as needed, stating, "I will train them of course if the platform needs training". 

Therefore, it is advisable for future developers to include training for physiotherapists, 

equipping them to effectively support and deliver these initiatives in clinical settings 

(Dunphy et al. 2017). 

 

Regarding the need for assistance, the participants indeed sought help during their 

use of TRAK-Saudi, though less frequently (16.98% of 53 total interactions) than 

seeking reassurance. An investigation into the moments when assistance was 

requested revealed an interesting pattern; they were less about the inherent 

complexity of TRAK-Saudi's interface and more about the participants missing minor 

yet crucial instructions in the user guide. Overlooked details involved actions like 

entering the provided URL to access TRAK-Saudi for ‘TRAK-Saudi entry navigation’, 

using capital letters in login credentials for ‘Account access’ and selecting the correct 

questionnaire for ‘Knee health self-assessment’. These tasks all necessitated data 

entry, prompting a need for assistance. Crane et al. (2017) offer insight into why 

participants may seek help in such scenarios, especially in a supervised research 

setting. They argue that the concern over inputting incorrect information and its 

potential consequences on the study's flow may induce a level of worry among the 

participants who need help (Crane et al. 2017). Yet, in this study, with the presence of 

a user guide, it seems that instructions in the guide were overlooked, perhaps due to 

the participants' familiarity with similar digital technologies or the cognitive burden 

imposed by the multi-tasking process of this research. Following the user guide, 

verbalising thoughts and performing tasks, participants likely deemed it unnecessary 

to concentrate on all the minutiae presented in the user guide, a phenomenon known 
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as "selective attention". This cognitive process involves focusing on information 

deemed relevant for thorough processing while disregarding what's viewed as 

irrelevant (Stevens and Bavelier 2012). This suggests that despite the guide's 

presence, the combination of technological familiarity and the demands of multitasking 

led the participants to focus their attention on what they considered essential, 

inadvertently skipping over small but significant details. 

 
6.4.1.3 Integration of TRAK-Saudi into knee care 

 
At the end of the sessions, the participants in this study were asked about the 

likelihood of their substituting in-clinic physiotherapy sessions with TRAK-Saudi. The 

results strongly indicated that most participants were inclined to accept digital self-

management support to manage knee pain, giving the idea a score of 5, meaning 

“strongly agree”, on the 5-Likert scale. The participants were also introduced to this 

idea earlier in Phase 1, and generally they shared positive feelings on it, though with 

some caution and concern regarding its suitability for different demographics. 

Revisiting this enquiry in the current phase added valuable depth. The key difference 

is that the opinions in Phase 1 were speculative, shaped by the anticipated benefits of 

the digital initiative and the expected digital proficiency of potential users. However, 

the insights from Phase 2, being grounded in actual user experience, carry more 

weight and provide a clearer picture of the potential for TRAK-Saudi's integration into 

Jeddah's physiotherapy practices. This progression from hypothetical to experiential 

understanding underscores a more concrete and favourable outlook on adopting 

TRAK-Saudi in clinical settings. 

 

The findings from this phase provide a clearer understanding of potential users' initial 

acceptance of integrating TRAK-Saudi into their care routines. The term "initial use 

acceptance" aptly describes this scenario as data were collected following the 

participants' first interaction with the technology in a controlled environment (Martin et 

al. 2015; Arbelaez Garces et al. 2016; Distler et al. 2018). In contrast, the opinions 

formed in Phase 1, prior to engaging with TRAK-Saudi, align more with the concept of 

"peruse acceptability", reflecting theoretical receptiveness to the technology (Martin et 

al. 2015). Various models in the literature attempt to elucidate the factors influencing 

human intentions towards technology acceptability and acceptance, highlighting the 
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complexity of predicting intentions but identifying key factors that can guide developers 

in understanding user attitudes (Davis 1985; Connelly 2007; Kim and Park 2012; Dou 

et al. 2017; Cheung et al. 2019). Specific tools and methods are widely used by 

scholars to measure acceptance in the literature, including usability questionaries 

(Nadal et al. 2020). 

 

This study did not delve into measuring acceptance as outlined in existing literature, 

and consequently, the A-SUS score was not interpreted in this context. The focus was 

rather on assessing the potential acceptance of TRAK-Saudi as a substitute for in-

clinic care, utilising a Likert scale to determine if real interactions with the platform 

altered any preconceived opinions from earlier phases. The Technology Acceptance 

Model suggests that user intentions to accept technology are shaped by perceived 

ease of use (the effort needed to learn and use the technology) and perceived 

usefulness (the technology's capacity to enhance everyday life and job performance) 

(Davis 1985). Initial qualitative feedback from phase 1, without direct engagement with 

digital self-management tools, probably mirrored expectations of the benefits and the 

platforms' capability to support autonomous management of knee pain and streamline 

clinical operations. This perspective is echoed in statements from the participants. For 

instance, PT12 mentioned, “the number of patients will decrease in the clinic, so we 

can treat the acute cases” and IKP8 highlighted, “it saves time, I mean, because I do 

not have to come and go every time”. Importantly, while the concept of perceived 

usefulness can develop without direct interaction, perceived ease of use necessitates 

first-hand experience (Davis and Venkatesh 2004). Therefore, the affirmative 

feedback in Phase 2 likely originates from a thorough reassessment of TRAK-Saudi’s 

usefulness and ease of use after the participants had personally interacted with the 

platform, providing a more grounded perspective on its potential integration into their 

care practices. 
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6.5 Clinical implications from phase 2 

 
The results from this usability study have several implications for clinical practice in 

the Saudi physiotherapy context. The positive reception suggests that digital self-

management support platforms can substitute in-clinic sessions in Jeddah, aligning 

with global trends towards digital health supporting knee pain self-management 

support (Smittenaar et al. 2017; Button et al. 2018; Nelligan et al. 2019; Mrklas et al. 

2020; Gruner et al. 2021; Goff et al. 2023). However, the successful integration of 

digital initiatives like TRAK-Saudi into physiotherapy services in Jeddah necessitates 

a proactive approach to address varying levels of digital literacy among target users. 

The participants in this study were of a moderate to excellent level of proficiency in 

navigating computer and website, which is a situation that does not necessarily align 

with the wider target audience. Thus, future adopters should consider offering user 

education and training programs aimed at enhancing digital literacy, particularly for 

those with limited proficiency to promote initial acceptance and use, which is a practice 

observed in the literature concerning the integration of new digital health solutions 

(Kuek and Hakkennes 2020; Ismond et al. 2021; Shaw 2023). 

 

Indeed, the study's indication of a high incidence of reassurance-seeking behaviours 

among participants highlights the importance of training sessions for all first-time 

users. These sessions should be designed to address common challenges and 

questions, thereby mitigating potential frustrations that may arise from navigating new 

digital health platforms (Crane et al. 2017). Such initiatives should not only familiarise 

users with the basic functionalities of the platform but also empower them to navigate 

its features with confidence, thereby ensuring a smoother transition to digital health 

services (Alruwaili et al. 2023). These sessions in fact are pivotal not only for 

individuals with chronic knee pain but also for physiotherapists who are integral to the 

delivery of the TRAK-Saudi platform. By equipping physiotherapists with the needed 

knowledge and skills to support individuals in using the platform, the potential for its 

integration and proper use could be markedly enhanced (Shiferaw et al. 2020; 

Alruwaili et al. 2023; Shaw 2023). This approach ensures that individuals with chronic 

knee pain receive the support they need to engage successfully with the proposed 

technology. 
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6.6 Limitations of phase 2 

 
The use of convenience sampling in this study primarily attracted participants who 

were more inclined towards technology. While still effective in generating usability 

data, this may have left the needs of a significant portion of the target population less 

comfortable with digital platforms unaddressed. This oversight suggests that the 

study's findings might reflect the experiences of potential digital adopters, potentially 

missing critical insights into the needs and opinion of those less familiar with such 

technologies (Wade et al. 2012). Given this gap in the research, future research should 

specifically aim to engage with individuals who have limited digital literacy or express 

reservations about using digital health platforms. This focus is crucial for developing 

an inclusive understanding of the barriers to and needs of all potential users of digital 

physiotherapy tools and not just the most technologically adept ones (Toscos et al. 

2019). 

 

Furthermore, the decision to employ remote testing for the TRAK-Saudi study, while 

pragmatic during the pandemic, likely skewed participant inclusivity, favouring those 

comfortable with videoconferencing platforms like Zoom. This approach may have 

inadvertently excluded those concerned about virtual interactions, potentially biasing 

the findings towards a more digitally literate user base. Recognising this limitation, 

future studies should consider lab-based testing as an alternative. This can mitigate 

the barriers associated with remote testing, offering direct support and a more 

accessible experience for all participants, thus ensuring a more inviting environment 

for a wider spectrum of participants. 
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6.7 Conclusion to the chapter 

 
This study investigated the usability of the TRAK-Saudi platform by its potential users 

in Jeddah, physiotherapists and individuals with chronic knee pain. Accommodating 

the constraints imposed by the global COVID-19 pandemic, the study employed 

remote testing sessions with a total of 12 participants. It applied mixed methods 

approach of usability testing, namely, the A-SUS to evaluate perceived usability, the 

think-aloud approach to identify usability issues with TRAK-Saudi and a scenario-

based question to assess the likelihood of potential users substituting in-clinic 

physiotherapy sessions with the TRAK-Saudi platform. This study's findings 

demonstrate that potential users of TRAK-Saudi in Jeddah possess adequate digital 

skills to interact effectively with digital self-management support initiatives, requiring 

little to no external help. Nonetheless, the results also highlight the need for additional 

support during initial use to increase familiarity and boost the confidence of future 

users. Insights gained in this study are of value to future researchers aiming to 

understand the attitudes and receptiveness of Saudi users towards digital health 

solutions, thereby aiding in the preparation for broader implementation and seamless 

integration of such technologies into healthcare practices. 

 

The next chapter discusses findings from both phases of the Ph.D. research. It seeks 

to contribute to the broader discourse, highlighting insights that have become more 

meaningful upon the completion of the research. These insights, together with those 

explored in chapters 4 and 6, establish a foundation for proposing directions for future 

research. 
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Chapter Seven: Discussion 

 

7.1 Introduction to the chapter 

 

This Ph.D. research aimed to explore digital self-management support for chronic 

knee pain within current physiotherapy practices in Jeddah, Saudi Arabia. This chapter 

integrates and discusses findings from the two phases of the Ph.D. research, both of 

which aimed to deepen the understanding of the subject matter through insights 

gained. It is designed to enrich the conversation around the topic, emphasising 

insights that became more pronounced following the completion of both phases. The 

discussion is particularly beneficial for future researchers interested in TRAK-Saudi or 

similar digital self-management support initiatives for chronic knee pain, either within 

the Jeddah context or in areas with similar healthcare systems and cultural 

backgrounds. This chapter discusses the relevance of existing practices for chronic 

knee pain with digital self-management support initiatives, the limitations of digital 

solutions for those who prefer in-clinic therapy, and the potential for Jeddah's digital 

infrastructure to support initiatives such as TRAK-Saudi. In addition, recommendations 

are offered for integrating TRAK-Saudi into local practices. These insights, along with 

those discussed in Chapters 4 and 6, lay the foundations for making recommendations 

for future research in this area. 

 

7.2 Current physiotherapy practices for chronic knee pain in Jeddah retain a 

degree of relevance with the core components of digital self-management 

support initiatives. 

 

In Phase 1, the themes ‘Focus of physiotherapists in managing knee pain’ and 

‘Connection to technology’ provide insight into the practices of physiotherapists in 

Jeddah. The findings indicate that their existing practices for managing knee pain 

demonstrate a partial alignment with the core components of digital self-management 

support initiatives, particularly through their emphasis on exercises, continued 

support, education and self-monitoring (Button et al. 2018; Nelligan et al. 2019; Mrklas 

et al. 2020; Gruner et al. 2021; Goff et al. 2023). In particular, their practices were 

found to be augmented by digital technology. Through video calls and the sharing of 

video recordings, physiotherapists offer personalised guidance on exercise 
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programmes, ensuring that individuals continue to receive the support that they need 

outside of the clinic. This practice implies that physiotherapists perceive value in 

continuous individual engagement and support, recognising that the management of 

chronic knee pain extends beyond the clinic to include engaging individuals in care by 

supporting self-management at home setting (Wu et al. 2022). By using technology 

for this purpose, physiotherapists’ practices not only exemplify their adaptability to the 

digital revolution but also highlight the natural fit of digital solutions within the existing 

therapeutic setting.  

 

Moreover, findings from Phase 1 indicate that physiotherapists in Jeddah encourage 

individuals with knee pain to self-monitor their symptoms and progress, emphasising 

a broader recognition of the importance to promote self-awareness and the ability to 

self-manage diseases (Duplaga 2013). This practice aligns with social cognitive theory 

by fostering self-awareness and reinforcing individuals' belief in their ability to manage 

their condition (Bandura 1999; Smith et al. 2022). Self-monitoring through increased 

self-awareness and continuous recording of change is considered to offer a promising 

behaviour change strategy to reduce the incidence of sedentary behaviours by 

acknowledging improvement (Michie et al. 2011; Gardner et al. 2016). Self-monitoring 

skills noticed among individuals in Jeddah signals a capacity to engage more deeply 

with their health management, making the case for digital solutions which can support 

these efforts to an even greater degree. Digital self-management support initiatives 

provide user-friendly tools for tracking symptoms, progress and adherence to 

exercises, thereby aligning perfectly with this context (Choi et al. 2019; Safari et al. 

2020). They not only reinforce the culture of self-management but also ensure that 

such practices are more impactful, thereby enhancing the relevance of these digital 

solutions in the Jeddah healthcare setting. 

 

Digital self-management support initiatives emerge as a compelling means of 

addressing the notable gap in education provision and enhancing current practices. 

Despite the intention to offer patient education, a disconnect between the planned 

delivery and actual implementation has been identified in Phase 1, revealing a missed 

opportunity to empower individuals with the knowledge required for effective self-

management (van Berkel et al. 2015; Liu and Jiang 2019; Hong and Oh 2020). This 

scenario presents digital self-management support as a promising solution that is 
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capable of providing tailored, accessible and reliable educational content to a digitally 

adept population, thus effectively bridging this educational gap and catering to the 

demand for constructive education (Goff et al. 2023). This approach not only satisfies 

the evolving needs of physiotherapists and individuals with chronic knee pain but also 

showcases a mutual recognition of its potential to enhance the current care landscape, 

as highlighted in the theme of ‘Perceptions of digital-based self-management support.’ 

Physiotherapists recognise that these digital initiatives potentially offer a solution to 

reduce their workload by facilitating a shift towards remote monitoring and 

management (Haleem et al. 2021). For individuals with chronic knee pain who face 

long commutes and busy schedules, digital self-management support offers a 

pragmatic solution, enabling them to access therapeutic exercises and professional 

guidance remotely, thereby alleviating the need for frequent clinic visits. This strategic 

integration of digital support initiatives not only alleviates clinic workloads but also 

significantly improves access to and the quality of physiotherapy care for individuals, 

demonstrating a clear path towards optimising healthcare delivery in Jeddah. 

 

7.3 Digital solutions might not be the optimal choice for those seeing in-clinic 

therapy as an escape 

 
In the theme ‘Perceptions of digital-based self-management support,’ the participants 

displayed a generally positive perception of the concept of digital self-management 

support initiatives as a substitute for face-to-face care, albeit with varying opinions 

regarding the delivery methods for future integration. Notably, some resistance was 

observed among individuals with knee pain, particularly among women, which may 

stem from concerns regarding their digital capabilities, as discussed in Chapter 4 

(Sobieraj and Krämer 2020). However, the subsequent usability study in Phase 2 (see 

Chapter 6) added a new dimension to this understanding. Interestingly, of the 12 

participants who re-joined the study to test the digital platform, 7 (58.33%) were 

women, thereby prompting a re-evaluation of the initial perceptions. A notable 

discrepancy emerged between the demographic profiles of the interview participants 

and those who participated in the usability testing. The interviews in Phase 1 had 

included housewives, some of whom had not completed high school education and 

were absent from the usability study. In contrast, the usability study participants all 

had work experience and at least a high school education, suggesting a greater 
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openness to technological solutions among this more educated and employed 

demographic.  

This shift indicates a potential preference among housewives for in-person sessions, 

which could be attributed to several factors, some of which were mentioned in the 

interviews. Attending these sessions may provide a break from household 

responsibilities, an opportunity for personal interaction and to have their concerns 

heard. Alternatively, it may reflect the challenges of dedicating time to self-care amidst 

a busy home life, often reported among housewives (Radina et al. 2014). Indeed, this 

insight reveals that the issue is not a simple matter of women being less inclined to 

engage with digital healthcare solutions; rather, it highlights the importance of active 

listening to these individuals during therapy sessions. This approach helps to reveal 

each individual's unique life circumstances and responsibilities, enabling a precise 

evaluation of such initiatives' suitability (Bischof et al. 2021). Such depth of 

understanding is fundamental for accurately determining the appropriateness of digital 

self-management initiatives. Reflecting on the transtheoretical model of change 

discussed in Chapter 2, the literature underscores the importance of actively listening 

to the concerns of individuals with chronic conditions to gauge their readiness for 

change before recommending self-management strategies (Jensen et al. 2003). 

Effective communication through incorporating motivational interviewing techniques 

may well increase receptiveness to digital platforms among these individuals, 

particularly given the high level of trust they place in their physiotherapists, as 

evidenced by interviews in Phase 1 (Lee and Lin 2009; Thom et al. 2014; Schoenthaler 

et al. 2014; Arkowitz et al. 2015). This approach is not solely applicable to women but 

could extend to any individual might experiencing a stressful home environment. For 

these individuals, in-clinic sessions may serve a dual purpose, not just addressing 

physical health needs but also providing a form of mental therapy. 

7.4 Jeddah's digital infrastructure could facilitate the smooth handling of digital 

initiatives such as TRAK-Saudi 

 
In the context of introducing digital initiatives such as TRAK-Saudi, the significance of 

robust digital infrastructure cannot be overstated. Insights from the current research 

reveal a noteworthy observation. In the theme ‘Connection to technology,’ participants 

did not report daily struggles with Internet connectivity and nor did they encounter 
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troubleshooting issues in their neighbourhoods during the interviews which could 

impede the digital transition. This finding is corroborated by the seamless Internet 

experience during the usability testing where there were no instances of Internet-

related disruptions, delays in video or voice quality issues reported in the recordings. 

The absence of connectivity issues indicates the readiness and capability of the 

existing digital infrastructure in Jeddah to support the future integration of digital health 

initiatives, ensuring uninterrupted access and interaction with digital platforms (UNDP 

2019; Alharbi and Csala 2021). 

 

Additionally, it is important to ensure that the target audience can use the proposed 

technologies (Duplaga 2013). Saudi Arabia, as shown in statistical reports, is a fertile 

environment for technological contributions (Al Shouli and Mechael 2019; Al-Kahtani 

et al. 2022). The theme ‘Connection to technology’ from Phase 1 highlights 

participants' deep engagement with digital technology, reflecting a wider cultural and 

societal trend of incorporating technology into daily life, including healthcare, even 

before the pandemic urged a digital acceleration (Aljohani and Chandran 2019). This 

inclination was reflected in Phase 2 by the minimal requests for assistance with the 

TRAK-Saudi platform (16.98% of 53 inquiries in total), thereby suggesting both 

adequate digital literacy among users and the intuitive design of the platform. This is 

supported by the high usability score for TRAK-Saudi on the A-SUS scale (Sauro 

2011). Further supporting this finding, Alasfour and Almarwani (2022) demonstrated 

that elderly Saudi females were able to navigate the My Dear Knee app without 

reporting issues, thereby suggesting a general competence in digital skills across the 

target population. This competence is likely to stem from the country's ongoing 

digitalisation efforts in public and healthcare services as part of Vision 2030 

(VISION2030, 2023b). These findings combined suggest the potential to seamlessly 

integrate digital health solutions into the participants' routines, facilitated by a national 

readiness to embrace technology in healthcare. 

 

7.5 Guiding notes for integrating TRAK-Saudi into Jeddah's physiotherapy 

practices 
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Across both phases of the research, a consistent theme emerged: the need for 

reassurance within the digital healthcare experience, highlighting a need for human-

centric support. In Phase 1, the theme ‘Perceptions of digital-based self-management 

support’ revealed a preference among the participants for digital initiatives to 

complement rather than completely substitute traditional, face-to-face care, thus 

suggesting a hybrid model for future integration. In Phase 2, interactions with the 

TRAK-Saudi platform further underscored this need for reassurance; a noteworthy 

number of inquiries (45.28% of 53 inquiries in total) were directed towards seeking 

guidance and support, thereby indicating some dependency on the researcher for 

reassurance during the usability sessions. Although Chapter 6 attempts to rationalise 

this behaviour through discussions of the methodology, tool selection and the 

participants' unfamiliarity with the platform, integrating data from both phases reveals 

an additional layer of justification. Recognising the varied needs among populations 

regarding digital health technology features, the current research reveals that for users 

in Jeddah, the appeal of digital solutions does not solely lie in their functionality (Michie 

et al. 2017; Werntz et al. 2023). These technologies are also valued for their ability to 

provide continuity and a sense of security through features that emulate the support 

found during traditional human interactions (Yardley et al. 2016). This continuous 

mention of reassurance emphasises the need for digital self-management support 

initiatives to deliver more than merely educational content or exercise routines; they 

must also mimic the comforting aspects of face-to-face care. The extent and type of 

human support required differ among various user groups, necessitating future 

developers to evaluate users' needs to effectively meet these demands (Yardley et al. 

2016). For example, in TRAK-Saudi at the current phase, a messaging system was 

integrated into the platform based on participant suggestions to facilitate 

communication with their physiotherapists (see Chapter 5). 

 

However, future adopters must be aware user needs identified in this research and 

digital advances may change over time and, therefore, in order to promote adoption 

and effectiveness, continuous evaluation and iteration are required on a regular basis 

(Michie et al. 2017). Gathering user feedback through surveys, focus groups and 

analysis of usage data will prove crucial for identifying areas for improvement, 

understanding user satisfaction, and adapting the platform to better meet the needs of 

potential users and upscale care (Cresswell et al. 2020). This iterative process, rooted 
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in the principles of user-centred design, will ensure that digital health solutions such 

as TRAK-Saudi remain relevant, effective and aligned with the evolving landscape of 

healthcare and technology in Jeddah (de Beurs et al. 2017; Slattery et al. 2020). For 

now, the data obtained from this mixed methods research has been integrated to 

provide an overview of TRAK-Saudi which is detailed in Table (28). This reflects the 

approach taken by Goff et al. (2023) to provide an effective overview of the platform 

for any future research endeavours. 
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Item Description 

Brief name of the platform 
and its description  

TRAK-Saudi: A web-based self-management support platform to be used by individuals with chronic 
knee pain in Jeddah, Saudi Arabia. 

Rationale for the platform 
and the goal of the 
elements essential to the 
platform 
 

There is a high prevalence of chronic knee pain in Saudi Arabia and a tendency towards digital 
technologies and healthcare digitisation in the country. This platform facilitates the self-
management of chronic knee pain, primarily through exercises and education; the two key 
treatment strategies supported by universal clinical guidelines and applied to other populations.  

Aim of the platform 

1. Improve the knowledge 
that individuals with chronic 
knee pain have about the 
condition to inform 
treatment decision-making 
and self-management 

- The platform provides text and video content regarding the causes and triggers of knee 
pain, effective home pain management strategies, and dietary advice, as recommended in 
the Phase 1 interviews. 

- Content was added to the platform to counter misinformation frequently found on the 
Internet which was a concern raised by physiotherapists in Phase 1 interviews. 

- Clinical expert interviews feature on the platform to improve the accuracy of the content, 
depth of information, and adaptability to the Saudi context. 

2. Provide tools to facilitate 
self-efficacy 

- The platform offers individuals the opportunity to set their goals so that the subsequent 
attainment of goals on the activity log reinforces and strengthens the performance mastery 
aspect of self-efficacy (Bandura et al. 1975; Bandura et al. 1997). 

- By enabling individuals with chronic knee pain to tailor their exercise regimens, the platform 
not only supports their autonomy but also enhances their confidence in managing their 
health (Ryan and Deci 2000).  

- Videos of a model exercising were included on the platform to facilitate the modelling 
aspect of self-efficacy (Bandura and McClelland 1977; Maisto et al. 1999). 

3- To be used as a 
comprehensive resource for 
physiotherapists and 
individuals with chronic 
knee pain to facilitate 

- Information suite can be used by physiotherapists as an educational resource to be 
provided at the sessions to increase individuals’ awareness of their conditions. 

- Activity suite can be used by physiotherapists to improve the accuracy of exercise 
performance during the sessions and at home instead of using personal mobile phones for 
this purpose. 
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effective management and 
care. 

- Individuals with chronic knee pain can use the platform as a tool to facilitate communication 
with their physiotherapists during the sessions by sharing their goals in exercise therapy and 
preferred exercises to achieve these goals. 

Other principles that guided platform adaptation  

 
Co-design 

The platform content and features were added based upon the suggestions and requirements of 
physiotherapists and individuals with knee pain identified in Phase 1 interviews (Eysenbach 2005; 
Meyerowitz-Katz et al. 2020; Bennion et al. 2020; Barnum 2021). 

 
Patient-centred  

TRAK-Saudi is centred on the goals and preferences of those with knee pain. They are required to 
complete the KOOS questionnaire to provide physiotherapists with insight into their individualised 
knee pain experiences, guiding personalised exercise and advice. Exercise plans are tailored to 
the user's goals and timelines, with no fixed regimens. Instead, users and physiotherapists 
collaborate to develop personalised plans which respect the user's unique needs. 

 

Theory-based 

The platforms of TRAK-Saudi, LEAP-MS and the original TRAK are based on a theoretical 
underpinning that enhances their effectiveness in driving behavioural change among their users 
(see Chapter 5). TRAK-Saudi also integrates key elements from behavioural change theories, 
specifically social cognitive theory and self-determination theory, to encourage positive health 
behaviours: 

- By incorporating educational content, exercise videos and personalised feedback from 
physiotherapists, TRAK-Saudi adopts principles from social cognitive theory. This theory 
emphasises the significance of observational learning, self-efficacy and social support. The 
platform enables users to learn through observation (e.g., watching educational videos and 
exercise demonstrations, learning new skills, and understanding the importance of physical 
activity and pain management techniques), provides step-by-step exercise videos (Activity 
suite), facilitates goal setting (Aims), progress tracking (Activity log), and enhances users' 
confidence in executing exercises correctly and managing their conditions. Additionally, the 
messaging system (Contact my physio) offers a channel for receiving encouragement and 
advice from physiotherapists, thereby fostering a supportive community environment 
(Bandura et al. 1975; Bandura and McClelland 1977; Bandura et al. 1997; Maisto et al. 
1999). 
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- TRAK-Saudi's functionality, which includes goal setting, progress monitoring and receiving 
personalised exercise plans and advice, aligns with self-determination theory's central 
tenets: autonomy, competence and relatedness. The platform empowers users to take 
control of their treatment plans (autonomy), enables them to track their progress and 
receive tailored exercise recommendations (competence), and provides support from 
physiotherapists (relatedness). In doing so, TRAK-Saudi effectively promotes intrinsic 
motivation regarding healthy behaviours (Ryan and Deci 2000; Ryan and Deci 2011). 

Other features  

 
Presentation  

TRAK-Saudi is a bilingual platform which enables users in Jeddah to navigate in English or 
Arabic. It uses a multimodal blend of video and text to present educational content, specifically 
selecting videos to tackle the challenge of information overload, a critical issue in digital health 
(Umapathy et al. 2015; Parsons and Adams 2018). 

 

Table 28: Overview of the TRAK-Saudi platform for future research endeavours. 
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7.6 Recommendations for future research 

 
Based on the results of this mixed methods research, several recommendations for 

future research were identified: 

 

• Further exploratory research is warranted to uncover the reasons for the 

paternalistic approach observed in physiotherapy care within Saudi clinics, deviations 

from patient-centred care and the barriers to aligning practices with international 

clinical guidelines, given that existing cross-sectional studies limit the exploration of 

physiotherapists' thoughts and experiences (Almoajel et al. 2012; Alshehri et al. 2017; 

Al-Sahli et al. 2021). 

 

• Researchers are recommended to examine the practices of physiotherapists in 

knee care and the attitudes of individuals with chronic knee pain towards self-

management nationwide. This would enable the identification of consistencies and 

divergences compared to the findings of this research. Specifically, the data from this 

study could inform the development of research tools aimed at capturing a broad 

knowledge of the wider Saudi population, assessing the potential for generalising 

these research findings and evaluating the suitability of TRAK-Saudi beyond Jeddah. 

 

• Future research on TRAK-Saudi may start with explanatory research with the 

same participants as in Phase 2. This research approach will facilitate a deeper 

understanding of the challenges encountered by the users when interacted with the 

platform and the causes of their behaviours, particularly the need for continued 

assurance. Insights from such research will be crucial in guiding specific 

improvements to the TRAK-Saudi platform, enhancing its usability. 

 

• Further studies are warranted to assess how TRAK-Saudi can be integrated 

into actual care practices, identify barriers and facilitators, and explore strategies for 

broad adoption that consider organisational factors. 

 

• There is a need for a larger evaluation trial to investigate the adoption rates, 

user satisfaction, and the impact of TRAK-Saudi on clinical outcomes over time. 

Through extended studies, valuable insights into how engagement with the platform 
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changes and compares to conventional in-clinic physiotherapy sessions can be 

obtained. This approach will provide deeper insights into the true attitudes of potential 

users towards self-managing their knee pain digitally. Such studies should include 

participants with diverse health and digital literacy levels to enhance the accessibility 

of the TRAK-Saudi platform, addressing a recognised barrier to the uptake of digital 

health initiatives (Parsons and Adams 2018). Understanding these perspectives will 

aid in identifying driving factors and potential obstacles to the acceptance of TRAK-

Saudi and similar technologies. 

 

The next chapter provides the conclusion of this Ph.D. research, briefly summarising 

the research design and methods undertaken to accomplish it and the principal 

findings. It highlights the meaningful contributions this research has made to the 

prevailing body of knowledge. 

 

 

  



 258 

Chapter Eight: Conclusion 

 

This Ph.D. thesis has explored the multifaceted realm of digital self-management 

support for chronic knee pain within the context of physiotherapy settings in Jeddah, 

Saudi Arabia. Through two exploratory sequential phases, this mixed methods 

research has not only provided significant insight but also illuminated pathways for 

future research and integration into current practice. 

 

In Phase 1, qualitative interviews played a key role in exploring the alignment of Saudi 

physiotherapy settings with self-management support and the integration of 

technology to support knee care self-management. The resulting data has contributed 

substantially to the establishment of a foundational knowledge base which can serve 

as a guiding signal for future researchers seeking to integrate self-management 

support initiatives within the Saudi healthcare landscape, specifically for individuals 

with chronic knee pain. The findings revealed a landscape where the current state of 

physiotherapy settings presents a challenge to the seamless integration of self-

management support. A transformation is required in the existing care model to foster 

a collaborative environment between physiotherapists and individuals with chronic 

knee pain. However, the study's findings not only outlined barriers but also showcased 

the immense potential offered by the digital format for such initiatives within Saudi 

Arabia. A significant aspect that has been emphasised is the imperative for all 

stakeholders to receive comprehensive training to ensure a smooth transition to this 

innovative approach. 

 

In Phase 2, a usability study was conducted, providing insight into Saudi users’ 

experiences with the self-management support platform, TRAK-Saudi. The use of 

remote testing sessions served as a dynamic method to expose the complexities 

inherent in the platform's design. The data collected from this phase serves as 

evidence of the users’ satisfactory navigational journey, as corroborated by the high 

A-SUS score. The study pinpointed technical difficulties and areas of confusion, 

thereby underscoring the iterative enhancements crucial for refining the platform's 

user experience. Additionally, this phase gathered genuine feedback from participants 

on their perceptions of digital self-management support initiatives. Their responses to 

a scenario-based question post-use shed light on the potential willingness to embrace 
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TRAK-Saudi as a substitute in-clinic therapy sessions in the context of Jeddah’s 

physiotherapy practices. 

 

In conclusion, this Ph.D. thesis has navigated through the intricacies of digital self-

management support initiatives in Jeddah's physiotherapy clinics, an area previously 

unexplored by research. The process revealed complexities, barriers and potential 

solutions, with each phase contributing a different layer to the overarching narrative. 

This study sets the stage for continued exploration, improvement and integration, 

promoting a future in which the intersection of technology and healthcare transforms 

how knee conditions are managed, thereby elevating individual engagement, 

empowerment and outcomes in the Saudi context and beyond. 
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Morrison, C., Rimpiläinen, S., Bosnic, I., Thomas, J. and Savage, J. 2022. Emerging 
Trends in Digital Health and Care: A Refresh post-COVID. Digital Health & 
Care Innovation Centre. Glasgow: University of Strathclyde.  

Morrison, D. et al. 2014. Digital asthma self-management interventions: A systematic 
review. Journal of Medical Internet Research 16(2). doi:10.2196/jmir.2814.  

Mortensen, D.H. 2020. The basics of recruiting participants for User Research, The 
Interaction Design Foundation. Available at: https://www.interaction-
design.org/literature/article/the-basics-of-recruiting-users-for-usability-testing 
(Accessed: 10 February 2022).  

Morton, K. et al. 2017. Using digital interventions for self-management of chronic 
physical health conditions: A meta-ethnography review of published 
studies. Patient Education and Counseling 100(4), pp. 616–635. 
doi:10.1016/j.pec.2016.10.019.  

Moser, A. and Korstjens, I. 2018. Series: Practical guidance to qualitative research. 
part 3: Sampling, data collection and analysis. European Journal of General 
Practice 24(1), pp. 9–18. doi:10.1080/13814788.2017.1375091.  

Movsisyan, A. et al. 2019. Adapting evidence-informed complex population health 
interventions for new contexts: A systematic review of 
guidance. Implementation Science 14(1). doi:10.1186/s13012-019-0956-5.  

Mrklas, K.J. et al. 2020. Co-Design in the development of a mobile health app for the 
management of knee osteoarthritis by patients and physicians: Qualitative 
Study. JMIR mHealth and uHealth 8(7). doi:10.2196/17893.  

Muaidi, Q.I. and Shanb, A.A. 2016. Prevalence causes and impact of work related 
musculoskeletal disorders among physical therapists. Journal of Back and 
Musculoskeletal Rehabilitation 29(4), pp. 763–769. doi:10.3233/bmr-160687.  

Murad, A., Faruque, F., Naji, A., Tiwari, A., Qurnfulah, E., Rahman, M. and Dewan, 
A., 2024. Optimizing health service location in a highly urbanized city: Multi 
criteria decision making and P-Median problem models for public hospitals in 
Jeddah City, KSA. Plos one, 19(1), p.e0294819. https://doi.org/ 
10.1371/journal.pone.0294819 



 310 

Murphy, L.B. et al. 2016. Annual incidence of knee symptoms and four knee 
osteoarthritis outcomes in the Johnston County Osteoarthritis Project. Arthritis 
Care & Research 68(1), pp. 55–65. doi:10.1002/acr.22641.  

Murray, E. et al. 2016. Evaluating Digital Health Interventions: key questions and 
approaches. American Journal of Preventive Medicine 51(5), pp. 843–851. 
doi:10.1016/j.amepre.2016.06.008.  

Murray, E., Charles, C. and Gafni, A. 2006. Shared decision-making in primary care: 
Tailoring the Charles et al. model to fit the context of general practice. Patient 
Education and Counseling 62(2), pp. 205–211. doi:10.1016/j.pec.2005.07.003.  

Nadal, C., Sas, C. and Doherty, G. 2021. Technology acceptance in Mobile Health: 
Scoping Review of definitions, models, and measurement. Journal of Medical 
Internet Research 22(7). doi:10.2196/17256.  

Naja, M. et al. 2021. Comparative effectiveness of nonsurgical interventions in the 
treatment of patients with knee osteoarthritis. Medicine 100(49). 
doi:10.1097/md.0000000000028067.  

Naji, A.A., Almaimani, A. and Rahaman, K.R. 2020. Analysis of the current 
development of Community Centers in Jeddah City. Open House International 
45(3), pp. 249–268. doi:10.1108/ohi-05-2020-0044.  

Nakamura, M. et al. 2011. Prevalence and characteristics of chronic musculoskeletal 
pain in Japan. Journal of Orthopaedic Science 16(4), pp. 424–432. 
doi:10.1007/s00776-011-0102-y. 

 Narasimhan, M., Allotey, P. and Hardon, A. 2019. Self care interventions to advance 
health and wellbeing: A conceptual framework to inform normative guidance. 
BMJ p. l688. doi:10.1136/bmj.l688. 

National Health Services 2023. Supported self-management: peer support 
guide, NHS choices. Available at: https://www.england.nhs.uk/long-read/peer-
support/ (Accessed: 07 March 2024).  

National Health Services England 2018. Digital Assessment questionnaire V2.1. 
Available at: https://developer-wp-uks.azurewebsites.net/wp-
content/uploads/2018/09/Digital-Assessment-Questions-V2.1-Beta-PDF.pdf 
(Accessed: 31 January 2023).  

National Health Services England 2021. A guide to good practice for digital and data-
driven health technologies, NHS. Available at: 
https://www.gov.uk/government/publications/code-of-conduct-for-data-driven-
health-and-care-technology/initial-code-of-conduct-for-data-driven-health-and-
care-technology (Accessed: 06 April 2023).  

National Institute for Health Research 2018. Review highlights evidence for 
investment in physiotherapy for musculoskeletal conditions [Preprint]. 



 311 

doi:https://medicalxpress.com/news/2018-07-highlights-evidence-investment-
physiotherapy-musculoskeletal.html.  

Ndosi, M. et al. 2015. Effects of needs-based patient education on self-efficacy and 
health outcomes in people with rheumatoid arthritis: A multicentre, single blind, 
Randomised Controlled Trial. Annals of the Rheumatic Diseases 75(6), pp. 
1126–1132. doi:10.1136/annrheumdis-2014-207171.  

Nelligan, R.K. et al. 2019. Effectiveness of internet-delivered education and home 
exercise supported by behaviour change SMS on pain and function for people 
with knee osteoarthritis: A randomised controlled trial protocol. BMC 
Musculoskeletal Disorders 20(1). doi:10.1186/s12891-019-2714-x.  

Nelligan, R.K. et al. 2021. Effects of a self-directed web-based strengthening 
exercise and physical activity program supported by automated text messages 
for people with knee osteoarthritis. JAMA Internal Medicine 181(6), p. 776. 
doi:10.1001/jamainternmed.2021.0991.  

Neuendorf, K.A. 2002. The content analysis: Guidebook. Thousand Oaks; London; 
New Delhi: Sage Publications.  

Nevedal, D.C. et al. 2013. Effects of an individually tailored web-based chronic pain 
management program on pain severity, psychological health, and 
functioning. Journal of Medical Internet Research 15(9). doi:10.2196/jmir.2296.  

Newman-Beinart, N.A. et al. 2017. The development and initial psychometric 
evaluation of a measure assessing adherence to prescribed exercise: The 
exercise adherence rating scale (ears). Physiotherapy 103(2), pp. 180–185. 
doi:10.1016/j.physio.2016.11.001.  

Ng, J.Y., Ntoumanis, N., Thøgersen-Ntoumani, C., Deci, E.L., Ryan, R.M., Duda, J.L. 
and Williams, G.C., 2012. Self-determination theory applied to health 
contexts: A meta-analysis. Perspectives on psychological science, 7(4), 
pp.325-340. 

Nguyen, T. 2008. Peer debriefing, The SAGE Encyclopedia of Qualitative Research 
Methods [Preprint]. doi:10.4135/9781412963909.n312.  

NHSX 2021. NHSX Adult Social Care Technology and digital Skills Review. 
Available at: 
https://www.ipsos.com/sites/default/files/ct/publication/documents/2021-
12/NHSX_Technology_and_Digital_Skills_Review_Main_Report_November_2
021.pdf (Accessed: 07 February 2023).  

NICE 2022. Guideline osteoarthritis: Assessment and management. National 
Institute for Health and Care Excellence. Available at: 
https://www.nice.org.uk/guidance/ng226/documents/draft-guideline (Accessed: 
30 January 2024).  



 312 

Nicholas, M. et al. 2019. The IASP classification of chronic pain for ICD-11: Chronic 
primary pain. Pain 160(1), pp. 28–37. doi:10.1097/j.pain.0000000000001390.  

Nicholas, M.K. et al. 2011. Early identification and management of psychological risk 
factors (“yellow flags”) in patients with low back pain: A reappraisal. Physical 
Therapy 91(5), pp. 737–753. doi:10.2522/ptj.20100224.  

Nielsen, J. 1993. Usability engineering. San Diego i pozostałe: Morgan Kaufmann an 
imprint of Academic Press, a Harcourt Science and Technology Company.  

Nielsen, J. 2012. Usability 101: Introduction to usability, Nielsen Norman Group. 
Available at: https://www.nngroup.com/articles/usability-101-introduction-to-
usability/ (Accessed: 10 September 2023).  

Nielsen, J. and Landauer, T.K. 1993. A mathematical model of the finding of usability 
problems, Proceedings of the SIGCHI conference on Human factors in 
computing systems - CHI 93 [Preprint]. doi:10.1145/169059.169166.  

Nijs, J., Goubert, D. and Ickmans, K., 2016. Recognition and treatment of central 
sensitization in chronic pain patients: not limited to specialized care. Journal of 
Orthopaedic & Sports Physical Therapy, 46(12), pp.1024-1028. 
doi:10.2519/jospt.2016.0612 

Nikolopoulou, K. 2022. Inclusion and exclusion criteria: Examples & 
definition, Scribbr. Available at: https://www.scribbr.com/methodology/inclusion-
exclusion-criteria/ (Accessed: 07 February 2024).  

Niranjanamurthy, M. et al. 2014. Research study on importance of usability 
testing/User Experience (UX) testing. International Journal of Computer 
Science and Mobile Computing 3(10), pp. 78–85. 
doi:https://www.semanticscholar.org/paper/Research-Study-on-Importance-of-
Usability-Testing-(-Niranjanamurthy-
Nagaraj/60dc55511afb1af8d78518ebdff5d1f746c41ee8.  

Noble, H. and Heale, R. 2019. Triangulation in research, with examples. Evidence 
Based Nursing 22(3), pp. 67–68. doi:10.1136/ebnurs-2019-103145.  

Nørgaard, M. and Hornbæk, K. 2006. What do usability evaluators do in 
practice? Proceedings of the 6th conference on Designing Interactive 
systems [Preprint]. doi:10.1145/1142405.1142439.  

Nowell, L.S. et al. 2017. Thematic analysis: Striving to meet the trustworthiness 
criteria. International Journal of Qualitative Methods 16(1), p. 
160940691773384. doi:10.1177/1609406917733847.  

Noyman-Veksler, G. et al. 2017. Role of pain-based catastrophizing in pain, 
disability, distress, and suicidal ideation. Psychiatry 80(2), pp. 155–170. 
doi:10.1080/00332747.2016.1230984.  



 313 

O’Cathain, A. et al. 2019. Guidance on how to develop complex interventions to 
improve health and healthcare. BMJ Open 9(8). doi:10.1136/bmjopen-2019-
029954.  

O’Connell, S., Mc Carthy, V.J. and Savage, E. 2018. Frameworks for self-
management support for chronic disease: A cross-country comparative 
document analysis. BMC Health Services Research 18(1). doi:10.1186/s12913-
018-3387-0.  

Öberg, U. et al. 2018. Perceptions of persons with type 2 diabetes treated in 
Swedish Primary Health Care: Qualitative study on using eHealth services for 
self-management support. JMIR Diabetes 3(1). doi:10.2196/diabetes.9059.  

Obirikorang, Y. et al. 2022. Nexus between constructs of social cognitive theory 
model and diabetes self-management among Ghanaian diabetic patients: A 
mediation modelling approach. PLOS Global Public Health 2(7). 
doi:10.1371/journal.pgph.0000736.  

OCathain, A., Murphy, E. and Nicholl, J. 2010. Three techniques for integrating data 
in mixed methods studies. BMJ 341(sep17 1), pp. c4587–c4587. 
doi:10.1136/bmj.c4587.  

OConnell, S., Mc Carthy, V.J. and Savage, E. 2018. Frameworks for self-
management support for chronic disease: A cross-country comparative 
document analysis. BMC Health Services Research 18(1). doi:10.1186/s12913-
018-3387-0.  

Okaz/Saudi Gazette 2022. Traffic snarls choke Jeddah despite new tunnels and 
Flyovers, Saudigazette. Available at: 
https://saudigazette.com.sa/article/624936/SAUDI-ARABIA/Traffic-snarls-
choke-Jeddah-despite-new-tunnels-and-flyovers (Accessed: 07 February 
2024).  

Olaye, I.M. and Seixas, A.A. 2023. The gap between AI and bedside: Participatory 
Workshop on the barriers to the integration, translation, and adoption of digital 
health care and AI startup technology into Clinical Practice. Journal of Medical 
Internet Research 25. doi:10.2196/32962.  

Olmsted-Hawala, E.L. et al. 2010. Think-aloud protocols: A Comparison of Three 
Think-Aloud Protocols for use in Testing Data-Dissemination Web Sites for 
Usability, Proceedings of the SIGCHI conference on human factors in 
computing systems, pp. 2381–2390. Available at: 
https://doi.org/10.1145/1753326.1753685 (Accessed: 22 February 2022).  

Olson, M. 2022. Contributed: Seniors aren’t tech averse. were just not designing for 
their needs. MobiHealthNews. Available at: 
https://www.mobihealthnews.com/news/contributed-seniors-arent-tech-averse-
were-just-not-designing-their-needs (Accessed: 30 August 2024).  



 314 

Omisakin, F. and Ncama, B. 2011. Self, self-care and self-management concepts: 
implications for self-management education. International Research Journals 
pp. 1733–1737.  

ONeill, A. 2023. Saudi Arabia - population growth from 2012 to 2022, Statista. 
Available at: https://www.statista.com/statistics/262470/population-growth-in-
saudi-arabia/ (Accessed: 21 January 2024).  

ONeill, T.W., McCabe, P.S. and McBeth, J. 2018. Update on the epidemiology, risk 
factors and disease outcomes of osteoarthritis. Best Practice & Research 
Clinical Rheumatology 32(2), pp. 312–326. doi:10.1016/j.berh.2018.10.007.  

ORCHA 2024. Home: Delivering safe digital health. Available at: 
https://orchahealth.com/ (Accessed: 31 January 2024).  

Ordóñez, L.D. et al. 2009. Goals gone wild: The systematic side effects of 
overprescribing goal setting. Academy of Management Perspectives 23(1), pp. 
6–16. doi:10.5465/amp.2009.37007999.  

OReilly, S.C., Muir, K.R. and Doherty, M. 1999. Effectiveness of home exercise on 
pain and disability from osteoarthritis of the knee: A randomised controlled 
trial. Annals of the Rheumatic Diseases 58(1), pp. 15–19. 
doi:10.1136/ard.58.1.15.  

Ouegnin, A. and Valdes, K. 2020. Client preferences and perceptions regarding a 
written home exercise program or video self-modeling: A cross-sectional study. 
Journal of Hand Therapy 33(1), pp. 67–72. doi:10.1016/j.jht.2018.09.006.  

Overton, C., Nelson, A.E. and Neogi, T. 2022. Osteoarthritis treatment guidelines 
from six professional societies. Rheumatic Disease Clinics of North America 
48(3), pp. 637–657. doi:10.1016/j.rdc.2022.03.009.  

Özsoy, D. et al. 2020. Determinants of digital skills in northeast Anatolia, 
Turkey. Journal of Multicultural Discourses 15(2), pp. 148–164. 
doi:10.1080/17447143.2020.1797053.  

Palazzo, C. et al. 2016. Risk factors and burden of osteoarthritis. Annals of Physical 
and Rehabilitation Medicine 59(3), pp. 134–138. 
doi:10.1016/j.rehab.2016.01.006.  

Palcu, P. et al. 2020. Understanding patient experiences and challenges to 
osteoporosis care delivered virtually by telemedicine: A mixed methods 
study. Osteoporosis International 31(2), pp. 351–361. doi:10.1007/s00198-019-
05182-5.  

Palinkas, L.A. et al. 2015. Purposeful sampling for qualitative data collection and 
analysis in Mixed Method Implementation Research. Administration and Policy 
in Mental Health and Mental Health Services Research 42(5), pp. 533–544. 
doi:10.1007/s10488-013-0528-y.  



 315 

Palmer, K.T., 2012. Occupational activities and osteoarthritis of the knee. British 
medical bulletin, 102(1), pp.147-170. doi:10.1093/bmb/lds012 

Pandya, A. and Lodha, P. 2021. Social connectedness, excessive screen time 
during COVID-19 and mental health: A review of current evidence. Frontiers in 
Human Dynamics 3. doi:10.3389/fhumd.2021.684137.  

Park, B., Korbach, A. and Brünken, R. 2020. Does thinking-aloud affect learning, 
visual information processing and cognitive load when learning with seductive 
details as expected from self-regulation perspective? Computers in Human 
Behavior 111, p. 106411. doi:10.1016/j.chb.2020.106411.  

Parsons, L. and Adams, J. 2018. The accessibility and usability of an Australian 
web‐based self‐management programme for people with Lower Health Literacy 
and joint pain in the UK: A qualitative interview study. Musculoskeletal Care 
16(4), pp. 500–504. doi:10.1002/msc.1355.  

Pashley, E. et al. 2010. Discharge from outpatient orthopaedic physiotherapy: A 
qualitative descriptive study of physiotherapists practices. Physiotherapy 
Canada 62(3), pp. 224–234. doi:10.3138/physio.62.3.224.  

Patel, R. 2021. How to create a user manual: The 7-step process, The CloudTutorial. 
Available at: https://www.thecloudtutorial.com/how-to-create-a-user-manual/ 
(Accessed: 07 February 2024).  

Paterick, T.E. et al. 2017. Improving health outcomes through patient education and 
partnerships with patients. Baylor University Medical Center Proceedings 30(1), 
pp. 112–113. doi:10.1080/08998280.2017.11929552. 

Pattayakorn, P., Hanucharurnkul, S., Goeppinger, J., Vorapongsathorn, T., 
Malathum, P. and Chotanaphuti, T., 2010. Factors influencing life satisfaction 
among older Thai women with knee osteoarthritis. Pacific Rim International 
Journal of Nursing Research 14(1), pp.3-16. 

Patten, R.K. et al. 2022. Digital Self-management interventions for osteoarthritis: A 
systematic scoping review of intervention characteristics, adherence and 
attrition. Archives of Public Health 80(1). doi:10.1186/s13690-022-00854-x.  

Pavi, J. 2023. Fizik Center for Physiotherapy Rehabilitation Center in prince sultan 
road, Jeddah, Saudi Arabia. Available at: https://jeddahcityguide.com/fizik-
center-for-physiotherapy-rehabilitation-center-in-prince-sultan-road-jeddah-
saudi-arabia/ (Accessed: 07 February 2024).  

Pearson, E.S. 2012. Goal setting as a health behavior change strategy in overweight 
and obese adults: A systematic literature review examining intervention 
components. Patient Education and Counseling 87(1), pp. 32–42. 
doi:10.1016/j.pec.2011.07.018.  



 316 

Pearson, J. et al. 2016. Developing a web-based version of an exercise-based 
rehabilitation program for people with chronic knee and hip pain: A mixed 
methods study. JMIR Research Protocols 5(2). doi:10.2196/resprot.5446.  

Pedersen, J. et al. 2020. High physical work demands and working life expectancy in 
Denmark. Occupational and Environmental Medicine 77(8), pp. 576–582. 
doi:10.1136/oemed-2019-106359.  

Pelle, T. et al. 2019. Development and evaluation of a tailored E-self-management 
intervention (Dr Bart app) for knee and/or hip osteoarthritis: Study 
protocol. BMC Musculoskeletal Disorders 20(1). doi:10.1186/s12891-019-2768-
9.  

Perri-Moore, S. et al. 2017. Automated alerts and Reminders Targeting Patients: A 
review of the literature. Patient Education and Counseling 99(6), pp. 953–959. 
doi:10.1016/j.pec.2015.12.010.  

Perruccio, A.V. et al. 2008. The development of a short measure of physical function 
for knee OA koos-physical function shortform (Koos-PS) – an 
OARSI/OMERACT initiative. Osteoarthritis and Cartilage 16(5), pp. 542–550. 
doi:10.1016/j.joca.2007.12.014.  

Phillips, R., Hogden, A. and Greenfield, D. 2018. Motivational interviewing to 
promote self-management. Promoting Self-Management of Chronic Health 
Conditions pp. 126–144. doi:10.1093/med-psych/9780190606145.003.0006.  

Pike, M.F. et al. 2014. Measuring the effect of think aloud protocols on workload 
using fNIRS, Proceedings of the SIGCHI Conference on Human Factors in 
Computing Systems [Preprint]. doi:10.1145/2556288.2556974.  

Pincus, T. et al. 2008. A review and proposal for a core set of factors for prospective 
cohorts in low back pain: A consensus statement. Arthritis Care & Research 
59(1), pp. 14–24. doi:10.1002/art.23251.  

Pincus, T. et al. 2013. Cognitive and affective reassurance and patient outcomes in 
primary care: A systematic review. Pain 154(11), pp. 2407–2416. 
doi:10.1016/j.pain.2013.07.019.  

Podichetty, V.K. et al. 2006. Assessment of internet use and effects among 
healthcare professionals: A Cross Sectional Survey. Postgraduate Medical 
Journal 82(966), pp. 274–279. doi:10.1136/pgmj.2005.040675.  

Polit, D.F. and Beck, C.T. 2014. Essentials of nursing research: Appraising evidence 
for nursing practice. 8th edn. Philadelphia: Wolters Kluwer Health.  

Post, P.G. et al. 2016. Self-control over combined video feedback and modeling 
facilitates motor learning. Human Movement Science 47, pp. 49–59. 
doi:10.1016/j.humov.2016.01.014.  



 317 

Pourmand, G. et al. 2020. An application of the theory of planned behavior to self-
care in patients with hypertension. BMC Public Health 20(1). 
doi:10.1186/s12889-020-09385-y.  

Preece, J. et al. 1994. Human-computer interaction. Harlow: Addison-Wesley.  

Preece, J., Rogers, Y. and Sharp, H. 2002. Interaction design: Beyond human-
computer interaction. New York: John Wiley & Sons, Inc.  

Prensky, M. 2001. Digital Natives, digital immigrants part 1. On the Horizon 9(5), pp. 
1–6. doi:10.1108/10748120110424816.  

Prochaska, J.O. and DiClemente, C.C. 1983. Stages and processes of self-change 
of smoking: Toward an integrative model of change. Journal of Consulting and 
Clinical Psychology 51(3), pp. 390–395. doi:10.1037/0022-006x.51.3.390.  

Prochaska, J.O. and Velicer, W.F. 1997. The transtheoretical model of Health 
Behavior Change. American Journal of Health Promotion 12(1), pp. 38–48. 
doi:10.4278/0890-1171-12.1.38.  

Promises, P.E. 2021. The power of physical presence in therapy, Promises 
Healthcare. Available at: https://promises.com.sg/the-power-of-physical-
presence-in-therapy/ (Accessed: 10 February 2024).  

Qama, E., Rubinelli, S. and Diviani, N. 2022. Factors influencing the integration of 
self-management in daily life routines in chronic conditions: A scoping review of 
qualitative evidence. BMJ Open 12(12). doi:10.1136/bmjopen-2022-066647.  

Radina, M.E., Armer, J.M. and Stewart, B.R. 2014. Making self-care a priority for 
women at risk of breast cancer–related lymphedema. Journal of Family Nursing 
20(2), pp. 226–249. doi:10.1177/1074840714520716.  

Radwan, R. 2021. Hajj 2021: How Jeddah earned its reputation as the city of... 
Available at: https://www.arabnews.com/node/1895921/saudi-arabia 
(Accessed: 16 March 2023).  

Raeside, R. et al. 2023. Striking the right balance: Co-designing the Health4Me 
Healthy Lifestyle Digital Health Intervention with adolescents. Research 
Involvement and Engagement 9(1). doi:10.1186/s40900-023-00524-4.  

Raghupathi, V. and Raghupathi, W. 2020. The influence of education on health: An 
empirical assessment of OECD countries for the period 1995–2015. Archives of 
Public Health 78(1). doi:10.1186/s13690-020-00402-5.  

Rahaimy, D. 2023. Jeddah: A gateway to diversity in Saudi Arabia, Saudi Times. 
Available at: https://sauditimes.org/2023/05/04/jeddah-a-gateway-to-diversity-
in-saudi-arabia/ (Accessed: 07 February 2024). 

Raihan, N.; Cogburn, M. Stages of Change Theory; StatPeals Publishing: St. 
Petersburg, FL, USA, 2020.  



 318 

Ramnemark, A. et al. 2015. Adequate vitamin D levels in a Swedish population living 
above latitude 63°N: The 2009 Northern Sweden Monica Study. International 
Journal of Circumpolar Health 74(1), p. 27963. doi:10.3402/ijch.v74.27963.  

Rathleff, M.S. et al. 2019. Five-year prognosis and impact of adolescent knee pain: A 
prospective population-based cohort study of 504 adolescents in 
Denmark. BMJ Open 9(5). doi:10.1136/bmjopen-2018-024113.  

Reo, J.A. and Mercer, V.S. 2004. Effects of live, videotaped, or written instruction on 
learning an upper-extremity exercise program. Physical Therapy 84(7), pp. 
622–633. doi:10.1093/ptj/84.7.622.  

Richard, A.A. and Shea, K. 2011. Delineation of self-care and associated 
concepts. Journal of Nursing Scholarship [Preprint]. doi:10.1111/j.1547-
5069.2011.01404.x.  

Richardson, S. et al. 2017. “Think aloud” and “Near live” usability testing of two 
complex clinical decision support tools. International Journal of Medical 
Informatics 106, pp. 1–8. doi:10.1016/j.ijmedinf.2017.06.003.  

Rimer, B.K. and Glanz, K. 2005. Theory at a Glance: A guide for health promotion 
practice. Bethesda, MD: U.S. Dept. of Health and Human Services, National 
Institutes of Health, National Cancer Institute.  

Rindflesch, A.B. 2009. A grounded-theory investigation of patient education in 
physical therapy practice. Physiotherapy Theory and Practice 25(3), pp. 193–
202. doi:10.1080/09593980902776613.  

Ritchie, J. and Lewis, J. 2003. Qualitative Research Practice: A guide for social 
science students and researchers. London: Sage Publications.  

Ritchie, J. et al. 2013. Qualitative Research Practice: A guide for social science 
students and researchers. London: Sage.  

Ritter, P.L. and Lorig, K. 2014. The English and Spanish self-efficacy to manage 
chronic disease scale measures were validated using multiple studies. Journal 
of Clinical Epidemiology 67(11), pp. 1265–1273. 
doi:10.1016/j.jclinepi.2014.06.009.  

Rogero, R.G. et al. 2020. The utilization of physician cell phone numbers by patients 
in an orthopaedic surgery practice. Cureus [Preprint]. 
doi:10.7759/cureus.7712.  

Rogers, C.R. 1959. A theory of therapy, personality, and interpersonal relationships, 
as developed in the client-centered framework Vol 3. New York: McGraw-Hill.  

Rogers, M. et al. 2016. Weight-loss intervention adherence and factors promoting 
adherence: A meta-analysis. Patient Preference and Adherence 10, pp. 1547–
1559. doi:10.2147/ppa.s103649.  



 319 

Rohbanfard, H. and Proteau, L. 2013. Live vs. video presentation techniques in the 
observational learning of motor skills. Trends in Neuroscience and Education 
2(1), pp. 27–32. doi:10.1016/j.tine.2012.11.001.  

Romeder, J.-M. 1999. The self-help way: Mutual aid and health. Ottawa: Canadian 
Health Development Council.  

Ronis, D.L. 1992. Conditional health threats: Health beliefs, decisions, and behaviors 
among adults. Health Psychology 11(2), pp. 127–134. doi:10.1037//0278-
6133.11.2.127.  

Roos, E.M. and Lohmander, L.S. 2003. The Knee injury and Osteoarthritis Outcome 
Score (KOOS): from joint injury to osteoarthritis. Health and Quality of Life 
Outcomes 1(1), p. 64. doi:10.1186/1477-7525-1-64.  

Roos, E.M. and Lohmander, L.S., 2003. The Knee injury and Osteoarthritis Outcome 
Score (KOOS): from joint injury to osteoarthritis. Health and quality of life 
outcomes, 1, pp.1-8. http://www.hqlo.com/content/1/1/64  

Roos, E.M. et al. 1998. Knee injury and osteoarthritis outcome score (koos)—
development of a self-administered outcome measure. Journal of Orthopaedic 
& Sports Physical Therapy 28(2), pp. 88–96. doi:10.2519/jospt.1998.28.2.88.  

Rosell, J. 2021. Use of technology - does age matter? Oxford Institute of Population 
Ageing. Available at: https://www.ageing.ox.ac.uk/blog/use-of-technology-does-
age-matter (Accessed: 13 February 2024).  

Rosenthal, M. 2016. Qualitative research methods: Why, when, and how to conduct 
interviews and focus groups in Pharmacy Research. Currents in Pharmacy 
Teaching and Learning 8(4), pp. 509–516. doi:10.1016/j.cptl.2016.03.021.  

Rotor, E.R. and Capio, C.M. 2018. Clinical reasoning of Filipino physical therapists: 
Experiences in a developing nation. Physiotherapy Theory and Practice 34(3), 
pp. 181–193. doi:10.1080/09593985.2017.1390802.  

Roulston, K. 2014. Interactional problems in research interviews. Qualitative 
Research 14(3), pp. 277–293. doi:10.1177/1468794112473497.  

Roy, A. 2020. Introducing the FREOPP world index of healthcare 
innovation, Medium. Available at: https://freopp.org/wihi2020-505b1b60bce6 
(Accessed: 07 February 2024). 

Russell, C.K. and Gregory, D.M. 2003. Evaluation of qualitative research 
studies. Evidence-Based Nursing 6(2). Available at: 
https://go.gale.com/ps/i.do?id=GALE%7CA99696141&sid=googleScholar&v=2.
1&it=r&linkaccess=fulltext&issn=13676539&p=AONE&sw=w&casa_token=-
vlkq-CKKTwAAAAA:dPjRx-3cX6KpZYuP7i5VF0oBTXgcZqG3UyhxWnM-
zv49E0DACjol5ioZlIhoZYJMaOY90ufZbpUAQXU (Accessed: 05 February 
2021).  



 320 

Russo, G.M., Tomei, P.A., Serra, B. and Mello, S., 2021. Differences in the use of 5-
or 7-point likert scale: an application in food safety culture. Organizational 
Cultures 21(2), p.1. 

Russo, J.E., Johnson, E.J. and Stephens, D.L. 1989. The validity of verbal 
protocols. Memory & Cognition 17(6), pp. 759–769. doi:10.3758/bf03202637.  

Ryan, R.M. and Deci, E.L. 2000. Self-determination theory and the facilitation of 
intrinsic motivation, social development, and well-being. American Psychologist 
55(1), pp. 68–78. doi:10.1037//0003-066x.55.1.68.  

Ryan, R.M. et al. 2019. The nature and the conditions of human autonomy and 
flourishing. The Oxford Handbook of Human Motivation pp. 88–110. 
doi:10.1093/oxfordhb/9780190666453.013.6. 

Ryan, R.M., Patrick, H., Deci, E.L. and Williams, G.C., 2008. Facilitating health 
behaviour change and its maintenance: Interventions based on self-
determination theory. European Health Psychologist 10(1), pp.2-5. 

Ryu, A. (Iris) 2023. Ranked: Number of agricultural workers by country, Visual 
Capitalist. Available at: https://www.visualcapitalist.com/cp/agricultural-workers-
by-country/ (Accessed: 25 January 2024).  

Saad, A.M.J. et al. 2018. Self-efficacy, self-care and glycemic control in Saudi 
Arabian patients with type 2 diabetes mellitus: A cross-sectional 
survey. Diabetes Research and Clinical Practice 137, pp. 28–36. 
doi:10.1016/j.diabres.2017.12.014.  

Sachdev, S.B. and Verma, H.V., 2004. Relative importance of service quality 
dimensions: A multisectoral study. Journal of Services Research 4(1), p.93 

 Safari, R., Jackson, J. and Sheffield, D. 2020. Digital Self-management 
interventions for people with osteoarthritis: Systematic review with meta-
analysis. Journal of Medical Internet Research 22(7). doi:10.2196/15365.  

Sage, A. et al. 2017. A self-regulation theory–based Asthma Management Mobile 
app for adolescents: A usability assessment. JMIR Human Factors 4(1). 
doi:10.2196/humanfactors.7133.  

Salaru, V. et al. 2014. SAT0452 direct and indirect costs of osteoarthritis the 
Republic of Moldova. Annals of the Rheumatic Diseases 73(Suppl 2). 
doi:10.1136/annrheumdis-2014-eular.2527.  

Salehiya 2021. How COVID has accelerated digital transformation in the 
Kingdom, Salehiya. Available at: https://www.salehiya.com/wp-
content/uploads/2021/08/How-COVID-has-accelerated-digital-transformation-
EN.pdf (Accessed: 12 January 2023).  

Sallis, J.F., Owen, N. and Fisher, E., 2015. Ecological models of health 
behavior. Health behavior: Theory, research, and practice, 5(43-64). 



 321 

Salloum, I.M., Appleyard, W.J. and Abou-Saleh, M.T. 2023. Individualized care in 
person centered medicine. Person Centered Medicine pp. 105–122. 
doi:10.1007/978-3-031-17650-0_6.  

Samoborec, S. et al. 2018. Biopsychosocial factors associated with non-recovery 
after a minor transport-related injury: A systematic review. PLOS ONE 13(6). 
doi:10.1371/journal.pone.0198352.  

Sandelowski, M. 2000. Whatever happened to qualitative description? Research in 
Nursing & Health 23(4), pp. 334–340. doi:10.1002/1098-
240x(200008)23:4&lt;334::aid-nur9&gt;3.0.co;2-g.  

Sandhar, S. et al. 2020. Risk factors for pain and functional impairment in people 
with knee and hip osteoarthritis: A systematic review and meta-analysis. BMJ 
Open 10(8). doi:10.1136/bmjopen-2020-038720.  

Sartawi, M. 2020. السعودية.. تطور قطاع الرعاية الصحية يعيد بوصلة الاستثمارات للداخل, Alarabiya. 
Available at: https://www.alarabiya.net/aswaq/2020/11/20/ -قطاع-تطور -الخليج-اقتصاد

للداخل-الاستثمارات-بوصلة-يعيد-الصحية-لرعايةا  (Accessed: 04 February 2022).  

Saudi Census 2022 2022. General Authority for Statistics. Available at: 
https://portal.saudicensus.sa/portal (Accessed: 31 January 2024).  

Saudi Gazette 2021. Al-Swaha: KSA ranks 7th globally in internet speed and 5G 
coverage, Saudigazette. Available at: 
https://saudigazette.com.sa/article/602998 (Accessed: 07 April 2023).  

Saudi Sports for All Federation 2021. Saudi Data & Ai Authority (SDAIA) and Saudi 
sports for all federation sign A memorandum of understanding to enhance tech 
innovation and well-being activities. Available at: 
https://sportsforall.com.sa/sports-for-all-federation-signs-a-memorandum-of-
understanding-with-the-saudi-data-and-ai-authority-to-boost-tech-innovation-
well-being-activities-and-the-sports-
economy/#:~:text=The%20SFA%20App%2C%20together%20with,fitness%20tr
acker%2C%20part%20social%20platform. (Accessed: 12 January 2024).  

Saudi Sports for All Federation 2023. About Us. Available at: 
https://sportsforall.com.sa/about-us/ (Accessed: 07 January 2024).  

Saudi Vision 2030 2023a. A vibrant society. Available at: 
https://www.vision2030.gov.sa/en/vision-2030/overview/a-vibrant-society/ 
(Accessed: 21 January 2024).  

Saunders, B. et al. 2018. Saturation in qualitative research: Exploring its 
conceptualization and Operationalization. Quality & Quantity 52(4), pp. 1893–
1907. doi:10.1007/s11135-017-0574-8.  

Saunders, J.M. 1994. Self-caring in a family unit of an HIV-positive 
individual. Clinical Nursing Research 3(4), pp. 334–352. 
doi:10.1177/105477389400300405.  



 322 

Sauro, J. 2011. A practical guide to the system USABILITY SCALE: Background, 
benchmarks and best practices. Denver, CO: CreateSpace.  

Sauro, J. 2021. Measuring usability with the system usability scale 
(SUS), MeasuringU. Available at: https://measuringu.com/sus/ (Accessed: 10 
February 2024). 

Sauro, J. and Lewis, J.R. 2016. Quantifying the user experience: Practical statistics 
for user research. Cambridge, MA: Morgan Kaufmann. 

Sauro, P. 2018. 5 ways to interpret a sus score, MeasuringU. Available at: 
https://measuringu.com/interpret-sus-score/ (Accessed: 10 February 2023).  

Schaefer J, Miller D, Goldstein M, Simmons L. 2009. Partnering in Self-Management 
Support: A Toolkit for Clinicians. Cambridge, MA: Institute for Healthcare 
Improvement. Available at: 
https://swrwoundcareprogram.ca/Uploads/ContentDocuments/PartneringInSelf
Management.pdf  

Schneiderheinze, H., Prokosch, H.U., Apel, H., Bellut, L., Wullich, B., Trollmann, R. 
and Schüttler, C., 2019. Development and Usability Analysis of a Multimedia 
eConsent Solution. GMDS, pp.297-303. 

Schoenthaler, A. et al. 2014. Does improving patient–practitioner communication 
improve clinical outcomes in patients with cardiovascular diseases? A 
systematic review of the evidence. Patient Education and Counseling 96(1), pp. 
3–12. doi:10.1016/j.pec.2014.04.006.  

Schrier, J.R. 1992. Reducing stress associated with participating in a usability 
test. Proceedings of the Human Factors Society Annual Meeting 36(16), pp. 
1210–1214. doi:10.1177/154193129203601606.  

Schunk, D.H. and Pajares, F. 2010. Self-efficacy beliefs. International Encyclopedia 
of Education pp. 668–672. doi:10.1016/b978-0-08-044894-7.00620-5. 

Schwartz, A., Watson, J.N. and Hutchinson, M.R. 2015. Patellar 
tendinopathy, Sports Health: A Multidisciplinary Approach, 7(5), pp. 415–420. 
doi:10.1177/1941738114568775.  

Schwarzer, R., 2008. Modeling health behavior change: How to predict and modify 
the adoption and maintenance of health behaviors. Applied psychology, 57(1), 
pp.1-29. doi: 10.1111/j.1464-0597.2007.00325.x 

Schwebel, F.J. and Larimer, M.E. 2018. Using text message reminders in health 
care services: A narrative literature review. Internet Interventions 13, pp. 82–
104. doi:10.1016/j.invent.2018.06.002.  

Sebele-Mpofu, F.Y. 2020. Saturation controversy in qualitative research: 
Complexities and underlying assumptions. A literature review. Cogent Social 
Sciences 6(1). doi:10.1080/23311886.2020.1838706.  

https://swrwoundcareprogram.ca/Uploads/ContentDocuments/PartneringInSelfManagement.pdf
https://swrwoundcareprogram.ca/Uploads/ContentDocuments/PartneringInSelfManagement.pdf


 323 

Segal, N.A. and Glass, N.A. 2011. Is quadriceps muscle weakness a risk factor for 
incident or progressive knee osteoarthritis? The Physician and Sportsmedicine 
39(4), pp. 44–50. doi:10.3810/psm.2011.11.1938.  

Sekaran, U. and Bougie, R. 2016. Research methods for business: A skill-building 
approach. Hoboken, NJ: John Wiley & Sons, Inc.  

Self Care Forum 2020. Support people to self care. Available at: 
https://www.selfcareforum.org/ (Accessed: 27 January 2024).  

Self Care Forum 2020. What do we mean by self care and why is it good for 
people? Self Care Forum. Available at: https://www.selfcareforum.org/about-
us/what-do-we-mean-by-self-care-and-why-is-good-for-people/ (Accessed: 02 
February 2024).  

Shah, S. and Prakash, V. 2023. Factors influencing physiotherapists implementation 
of high value care in the management of nonspecific low back pain in Indian 
Healthcare Settings: A qualitative study. Musculoskeletal Science and Practice 
67, p. 102838. doi:10.1016/j.msksp.2023.102838.  

Shamekh, A. et al. 2022. The burden of osteoarthritis in the Middle East and North 
Africa Region from 1990 to 2019. Frontiers in Medicine 9. 
doi:10.3389/fmed.2022.881391.  

Shanahan, M. 2022. The Mobile Gender Gap Report 2022. Available at: 
https://www.gsma.com/r/wp-content/uploads/2022/06/The-Mobile-Gender-Gap-
Report-2022.pdf (Accessed: 07 April 2023).  

Sharaf, F., 2010. Impact of health education on compliance among patients of 
chronic diseases in Al Qassim, Saudi Arabia. International Journal of Health 
Sciences 4(2), p.139. 

Sharma, L. et al. 2003. Physical functioning over three years in knee osteoarthritis: 
Role of psychosocial, local mechanical, and neuromuscular factors. Arthritis & 
Rheumatism 48(12), pp. 3359–3370. doi:10.1002/art.11420.  

Shaw, R.J. 2023. Access to technology and digital literacy as determinants of Health 
and Health Care. Creative Nursing 29(3), pp. 258–263. 
doi:10.1177/10784535231211682.  

Shenton, A.K. 2004. Strategies for ensuring trustworthiness in qualitative research 
projects. Education for Information 22(2), pp. 63–75. doi:10.3233/efi-2004-
22201.  

Sherwin, L.B. et al. 2021. Remote usability testing to facilitate the continuation of 
research, MEDINFO 2021: One World, One Health – Global Partnership for 
Digital Innovation [Preprint]. doi:10.3233/shti220110.  



 324 

Shewchuk, B. et al. 2021. Patients use of mobile health for self-management of knee 
osteoarthritis: Results of a 6-week pilot study. JMIR Formative Research 5(11). 
doi:10.2196/30495.  

Shi, Q. 2008. A field study of the relationship and communication between Chinese 
evaluators and users in thinking aloud usability tests, Proceedings of the 5th 
Nordic conference on Human-computer interaction: building bridges [Preprint]. 
doi:10.1145/1463160.1463198.  

Shiferaw, K.B., Tilahun, B.C. and Endehabtu, B.F. 2020. Healthcare Providers digital 
competency: A cross-sectional survey in a low-income country setting. BMC 
Health Services Research 20(1). doi:10.1186/s12913-020-05848-5.  

Shoaib, S.F. et al. 2009. Current status of e-health awareness among healthcare 
professionals in Teaching Hospitals of Rawalpindi: A survey. Telemedicine and 
e-Health 15(4), pp. 347–352. doi:10.1089/tmj.2008.0124.  

Shouli, S.A. and Mechael, P.N. 2019. The state of Saudi Digital Health by the Global 
Digital Health index. Computer Methods and Programs in Biomedicine 171, p. 
8. doi:10.1016/j.cmpb.2018.12.018.  

Sieverink, F. et al. 2019. Evaluating the implementation of a personal health record 
for chronic primary and secondary care: A mixed methods approach. BMC 
Medical Informatics and Decision Making 19(1). doi:10.1186/s12911-019-0969-
7.  

Sieverink, F., Kelders, S.M. and van Gemert-Pijnen, J.E. 2017. Clarifying the 
concept of adherence to eHealth technology: Systematic review on when 
usage becomes adherence. Journal of Medical Internet Research 19(12). 
doi:10.2196/jmir.8578.  

Silva, D. de 2011. Evidence: Helping people help themselves: A review of the 
evidence considering whether it is worthwhile to support self-management. 
London: The Health Foundation.  

Silver, I. 2018. Bridging the gap: Person centred, place-based self-management 
support. Future Healthcare Journal 5(3), pp. 188–191. 
doi:10.7861/futurehosp.5-3-188.  

Silverman, D. 2013. What counts as qualitative research? some cautionary 
comments. Qualitative Sociology Review 9(2), pp. 48–55. doi:10.18778/1733-
8077.09.2.05.  

Silverman, D. 2017. Doing qualitative research. London: SAGE Publications Ltd.  

Silvola, S. et al. 2023. Co-Design as enabling factor for patient-centred healthcare: A 
bibliometric literature review. ClinicoEconomics and Outcomes Research 15, 
pp. 333–347. doi:10.2147/ceor.s403243.  



 325 

Simeral, E. and Russell, J. 1997. A comparative analysis of heuristic and usability 
evaluation methods, in Annual Conference-society for Technical 
Communication. Available at: 
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=229514de63
5fc0f3468952e8124477e0ca71f4f4 (Accessed: 12 April 2023).  

Singh, D.R. et al. 2023. Potentials and challenges of using co-design in health 
services research in low- and middle-income countries. Global Health 
Research and Policy 8(1). doi:10.1186/s41256-023-00290-6.  

Sirajudeen, M. et al. 2018. Work-related musculoskeletal disorders among faculty 
members of college of Applied Medical Sciences, Majmaah University, Saudi 
Arabia: A cross-sectional study. International Journal of Health Sciences 12(4), 
p. 18.  

Sittig, D.F. and Singh, H. 2015. A new socio-technical model for studying health 
information technology in complex Adaptive Healthcare Systems. Health 
Informatics pp. 59–80. doi:10.1007/978-3-319-17272-9_4.  

Skamagki, G. et al. 2024. The concept of integration in mixed methods research: A 
step-by-step guide using an example study in physiotherapy. Physiotherapy 
Theory and Practice 40(2), pp. 197–204. 
doi:10.1080/09593985.2022.2120375.  

Skivington, K. et al. 2021. A new framework for developing and evaluating complex 
interventions: Update of medical research council guidance. BMJ [Preprint]. 
doi:10.1136/bmj.n2061.  

Skou, S.T. and Roos, E.M. 2017. Good life with osteoarthritis in Denmark 
(GLA:DTM): Evidence-based education and supervised neuromuscular 
exercise delivered by Certified Physiotherapists nationwide. BMC 
Musculoskeletal Disorders 18(1). doi:10.1186/s12891-017-1439-y.  

Slade, S., and Sergent, S. R. 2023. Interview Techniques. In StatPearls. StatPearls 
Publishing. 

Slattery, P., Saeri, A.K. and Bragge, P. 2020. Research co-design in Health: A Rapid 
overview of reviews. Health Research Policy and Systems 18(1). 
doi:10.1186/s12961-020-0528-9.  

Smaradottir, B. et al. 2016. Usability evaluation of a Collaborative Health Information 
System - lessons from a user-centred design process, Proceedings of the 9th 
International Joint Conference on Biomedical Engineering Systems and 
Technologies [Preprint]. doi:10.5220/0005703603060313.  

Smith, J.A. 2015. Qualitative psychology. London: SAGE Publications.  

Smith, T.E., Thompson, A.M. and Maynard, B.R. 2022. Self‐management 
interventions for reducing challenging behaviors among school‐age students: A 

systematic review. Campbell Systematic Reviews 18(1). doi:10.1002/cl2.1223.  



 326 

Smittenaar, P. et al. 2017. Translating comprehensive conservative care for chronic 
knee pain into a digital care pathway: 12-week and 6-month outcomes for the 
Hinge Health Program. JMIR Rehabilitation and Assistive Technologies 4(1). 
doi:10.2196/rehab.7258.  

Sniehotta, F.F., Presseau, J. and Araújo-Soares, V., 2014. Time to retire the theory 
of planned behaviour. Health psychology review, 8(1), pp.1-7. 
https://doi.org/10.1080/17437199.2013.869710 

Sobieraj, S. and Krämer, N.C. 2020. Similarities and differences between genders in 
the usage of computer with different levels of technological 
complexity. Computers in Human Behavior 104, p. 106145. 
doi:10.1016/j.chb.2019.09.021.  

Sobolev, M., Okeke, F. and Plonsky, O. 2023. MRAPID study: Effect of micro-
incentives and daily deadlines on practice behavior. Persuasive Technology pp. 
67–81. doi:10.1007/978-3-031-30933-5_5.  

Spasić, I. et al. 2015. Trak App Suite: A web-based intervention for delivering 
standard care for the rehabilitation of knee conditions. JMIR Research 
Protocols 4(4). doi:10.2196/resprot.4091.  

Spiegel, J. 2021. Prensky revisited: Is the term “digital native” still applicable to 
todays learner? English Leadership Quarterly 44(2), pp. 12–15. 
doi:10.58680/elq202131529.  

Squires, A. 2009. Methodological challenges in cross-language qualitative research: 
A research review. International Journal of Nursing Studies 46(2), pp. 277–287. 
doi:10.1016/j.ijnurstu.2008.08.006.  

Stahl, N. and King, J. 2020. Expanding Approaches for Research: Understanding 
and Using Trustworthiness in Qualitative Research. Journal of Developmental 
Education 44(1), pp. 26–28. doi:https://www.jstor.org/stable/45381095.  

Stenberg, N., Gillison, F. and Rodham, K. 2022. How do peer support interventions 
for the self-management of chronic pain, support basic psychological needs? A 
systematic review and framework synthesis using self-determination 
theory. Patient Education and Counseling 105(11), pp. 3225–3234. 
doi:10.1016/j.pec.2022.07.017.  

Stevens, C. and Bavelier, D. 2012. The role of selective attention on academic 
foundations: A cognitive neuroscience perspective. Developmental Cognitive 
Neuroscience 2. doi:10.1016/j.dcn.2011.11.001.  

Stoikov, S., Maxwell, L., Butler, J., Shardlow, K., Gooding, M. and Kuys, S., 2022. 
The transition from physiotherapy student to new graduate: are they 
prepared?. Physiotherapy theory and practice, 38(1), pp.101-111. 

Stubbs, B. et al. 2014. The avoidance of activities due to fear of falling contributes to 
sedentary behavior among community-dwelling older adults with chronic 



 327 

musculoskeletal pain: A multisite observational study. Pain Medicine 15(11), 
pp. 1861–1871. doi:10.1111/pme.12570.  

Subahi, M. 2021. An evaluation of physical fitness and physical activity to support 
therapeutic exercise prescription for individuals with knee osteoarthritis in Saudi 
Arabia: A mixed-methods study. An evaluation of physical fitness and physical 
activity to support therapeutic exercise prescription for individuals with knee 
osteoarthritis in Saudi Arabia: a mixed-methods study. Thesis.  

Sundar, S.S., Bellur, S. and Jia, H. 2012. Motivational Technologies: A theoretical 
framework for designing Preventive Health Applications. Persuasive 
Technology. Design for Health and Safety pp. 112–122. doi:10.1007/978-3-
642-31037-9_10.  

Sussex, J. et al. 2019. Options for funding the NHS and Social Care in the UK: How 
the UK general public would prefer extra funds to be raised [Preprint]. 
doi:10.7249/rb10079.  

Sweller, J. 1988. Cognitive load during problem solving: Effects on 
learning. Cognitive Science 12(2), pp. 257–285. doi:10.1016/0364-
0213(88)90023-7.  

Sylwander, C. et al. 2023. Health literacy in individuals with knee pain—a mixed 
methods study. BMC Public Health 23(1). doi:10.1186/s12889-023-16585-9. 

Tamler, H., 1998. How (much) to intervene in a usability testing session. Common 
Ground 8(3), pp.11-15. 

Tashakkori, A. and Teddlie, C. 1998. Mixed methodology: Combining qualitative and 
quantitative approaches. Thousand Oaks, CA: Sage.  

Teague, R., De Jesus, K. and Ueno, M.N. 2001. Concurrent vs. post-task usability 
test ratings, CHI 01 Extended Abstracts on Human Factors in Computing 
Systems [Preprint]. doi:10.1145/634067.634238.  

Teddlie, C. and Tashakkori, A. 2008. Foundations of mixed methods research 
integrating quantitative and qualitative approaches in the social and Behavioral 
Sciences. Thousand Oaks: Sage.  

Teo, P.L. et al. 2020. Physiotherapists may improve management of knee 
osteoarthritis through greater psychosocial focus, being proactive with advice, 
and offering longer-term reviews: A qualitative study. Journal of Physiotherapy 
66(4), pp. 256–265. doi:10.1016/j.jphys.2020.09.005.  

Teo, P.L. et al. 2021. Patient experiences with physiotherapy for knee osteoarthritis 
in Australia—a qualitative study. BMJ Open 11(3). doi:10.1136/bmjopen-2020-
043689.  



 328 

Thach, K.S. 2018. Users perception on Mental Health Applications: A qualitative 
analysis of user reviews, 2018 5th NAFOSTED Conference on Information and 
Computer Science (NICS) [Preprint]. doi:10.1109/nics.2018.8606901.  

The Communications, Space, and Technology Commission (CST) 2022. The Saudi 
Internet Report 2022. rep. CST. Available at: 
https://www.cst.gov.sa/ar/indicators/PublishingImages/Pages/saudi_internet/int
ernt-saudi-2022.pdf.  

The General Authority for Statistics (GASTAT) 2022. 29.7% practice moderate 
physical activity in KSA in 2021. Available at: 
https://www.stats.gov.sa/en/news/431 (Accessed: 21 June 2023).  

The Global Burden of Disease (GBD) 2019 Diseases and Injuries Collaborators. 
Global Burden of 369 Diseases and Injuries in 204 Countries and Territories, 
1990-2019: A Systematic Analysis for the Global Burden of Disease Study 
2019. The Lancet 396(10258): 1204-1222. DOI: https://doi.org/10.1016/S0140-
6736(20)30925-9. 

The Health Foundation 2011. Training professionals in motivational interviewing - 
health foundation. Available at: 
https://www.health.org.uk/sites/default/files/TrainingProfessionalsInMotivational
Interviewing.pdf (Accessed: 04 February 2024).  

Thigah, A. and Khan, A. 2020. Prevalence of knee osteoarthritis among adult 
patients attending Al-iskan Primary Health Care Center, Makkah, Saudi 
Arabia. Annals of Clinical and Analytical Medicine 9(3), pp. 271–278.  

Thom, D.H. et al. 2014. Does Health Coaching Change Patients trust in their primary 
care provider? Patient Education and Counseling 96(1), pp. 135–138. 
doi:10.1016/j.pec.2014.03.018.  

Thomas Craig, K.J. et al. 2021. Systematic review of context-aware digital behavior 
change interventions to improve health. Translational Behavioral Medicine 
11(5), pp. 1037–1048. doi:10.1093/tbm/ibaa099.  

Thomas, D.R. 2006. A general inductive approach for analyzing Qualitative 
Evaluation Data. American Journal of Evaluation 27(2), pp. 237–246. 
doi:10.1177/1098214005283748.  

Thyvalikakath, T. et al. 2009. Comparative study of heuristic evaluation and usability 
testing methods. Stud Health Technol Inform pp. 322–327. 
doi:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2736678/.  

Tick, H. 2015. Nutrition and pain. Physical Medicine and Rehabilitation Clinics of 
North America 26(2), pp. 309–320. doi:10.1016/j.pmr.2014.12.006.  

Tielman, M.L. et al. 2017. A therapy system for post-traumatic stress disorder using 
a virtual agent and virtual storytelling to reconstruct traumatic 
memories. Journal of Medical Systems 41(8). doi:10.1007/s10916-017-0771-y.  

https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(20)30925-9


 329 

Tikkanen, R. and Abrams, M. 2020. U.S. health care from a global perspective, 
2019: Higher spending, worse outcomes? Commonwealth Fund. Available at: 
https://www.commonwealthfund.org/publications/issue-briefs/2020/jan/us-
health-care-global-perspective-2019 (Accessed: 26 January 2024).  

Timmermans, L. et al. 2023. Characteristics of self-management support (SMS) 
interventions and their impact on quality of life (QOL) in adults with chronic 
diseases: An umbrella review of systematic reviews. Health Policy 135, p. 
104880. doi:10.1016/j.healthpol.2023.104880.  

Tobin, G.A. and Begley, C.M. 2004. Methodological rigour within a qualitative 
framework. Journal of Advanced Nursing 48(4), pp. 388–396. 
doi:10.1111/j.1365-2648.2004.03207.x.  

Toobert, D.J., Hampson, S.E. and Glasgow, R.E. 2000. The summary of diabetes 
self-care activities measure: Results from 7 studies and a revised 
scale. Diabetes Care 23(7), pp. 943–950. doi:10.2337/diacare.23.7.943.  

Toonders, S.A. et al. 2023. Effectiveness of remote physiotherapeutic e-health 
interventions on pain in patients with musculoskeletal disorders: A systematic 
review. Disability and Rehabilitation 45(22), pp. 3620–3638. 
doi:10.1080/09638288.2022.2135775.  

Toscos, T. et al. 2019. Selection biases in technology-based intervention research: 
Patients technology use relates to both demographic and health-related 
inequities. Journal of the American Medical Informatics Association 26(8–9), 
pp. 835–839. doi:10.1093/jamia/ocz058.  

Tougas, M.E. et al. 2015. A systematic review exploring the social cognitive theory of 
self-regulation as a framework for Chronic Health Condition 
Interventions. PLOS ONE 10(8). doi:10.1371/journal.pone.0134977.  

Tracy, S.J. 2010. Qualitative quality: Eight “big-tent” criteria for excellent qualitative 
research. Qualitative Inquiry 16(10), pp. 837–851. 
doi:10.1177/1077800410383121.  

Traeger, A.C., Moynihan, R.N. and Maher, C.G. 2017. Wise choices: Making 
physiotherapy care more valuable. Journal of Physiotherapy 63(2), pp. 63–65. 
doi:10.1016/j.jphys.2017.02.003.  

Travers, C.J., Morisano, D. and Locke, E.A. 2015. Self‐reflection, growth goals, and 
academic outcomes: A qualitative study. British Journal of Educational 
Psychology 85(2), pp. 224–241. doi:10.1111/bjep.12059.  

Trede, F.V. 2000. Physiotherapists approaches to low back pain 
education. Physiotherapy 86(8), pp. 427–433. doi:10.1016/s0031-
9406(05)60832-2. 



 330 

Treede, R.-D. et al. 2019. Chronic pain as a symptom or a disease: The IASP 
classification of chronic pain for the International Classification of Diseases 
(ICD-11). Pain 160(1), pp. 19–27. doi:10.1097/j.pain.0000000000001384.  

Triandis, H.C., 1979. Values, attitudes, and interpersonal behavior. In Nebraska 
symposium on motivation. University of Nebraska Press. 

Tsang, S., Royse, C. and Terkawi, A. 2017. Guidelines for developing, translating, 
and validating a questionnaire in perioperative and Pain Medicine. Saudi 
Journal of Anaesthesia 11(5), p. 80. doi:10.4103/sja.sja_203_17.  

Tsuji, T. et al. 2019. <p>the added burden of depression in patients with 
osteoarthritis in Japan. ClinicoEconomics and Outcomes Research 11, pp. 
411–421. doi:10.2147/ceor.s189610.  

Tubach, F., Ravaud, P., Baron, G., Falissard, B., Logeart, I., Bellamy, N., Bombardier, 
C., Felson, D., Hochberg, M., van der Heijde, D. and Dougados, M., 2005. 
Evaluation of clinically relevant changes in patient reported outcomes in knee 
and hip osteoarthritis: the minimal clinically important improvement. Annals of 
the rheumatic diseases, 64(1), pp.29-33. doi: 10.1136/ard.2004.022905 

Tullis, T. et al. 2002. An empirical comparison of lab and remote usability testing of 
Web sites. Usability Professionals Association Conference [Preprint]. 
doi:https://www.testapic.com/medias/RemoteVsLab.pdf.  

Turale, S., 2020. A brief introduction to qualitative description: A research design 
worth using. Pacific Rim International Journal of Nursing Research 24(3), 
pp.289-291. 

Umapathy, H., Bennell, K., Dickson, C., Dobson, F., Fransen, M., Jones, G. and 
Hunter, D.J., 2015. The web-based osteoarthritis management resource my 
joint pain improves quality of care: a quasi-experimental study. Journal of 
Medical Internet Research, 17(7), p.e167. 

United Nations 2022. - SDG indicators, United Nations. Available at: 
https://unstats.un.org/sdgs/report/2022/goal-01/ (Accessed: 25 June 2023).  

United Nations Development Programme (UNDP). 2019. Beyond income, beyond 
averages, beyond today: Inequalities in human development in the 21st 
century. [Online] Available at: 
https://hdr.undp.org/system/files/documents/hdr2019.pdf [Accessed 01 October 
2023] 

United States Department of Health and Human Services 2015. Multiple chronic 
conditions: A framework for education and training. Available at: 
https://www.hhs.gov/sites/default/files/ash/initiatives/mcc/education-and-
training/framework-curriculum/framework-curriculum.pdf (Accessed: 04 
February 2024).  

https://hdr.undp.org/system/files/documents/hdr2019.pdf


 331 

Unluer, S. 2012. Being an insider researcher while conducting Case Study 
Research, The Qualitative Report [Preprint]. doi:10.46743/2160-
3715/2012.1752.  

USSBC 2020. Saudi Arabia introduces new opportunities in sports and athletics. 
Available at: http://ussaudi.org/saudi-arabia-introduces-new-opportunities-in-
sports-and-athletics/ (Accessed: 21 January 2024).  

Utomo, P., Kurniasari, F. and Purnamaningsih, P. 2021. The effects of performance 
expectancy, effort expectancy, facilitating condition, and habit on behavior 
intention in using Mobile Healthcare Application. International Journal of 
Community Service & Engagement 2(4), pp. 183–197. 
doi:10.47747/ijcse.v2i4.529.  

Valentijn, P.P. et al. 2022. Digital Health Interventions for musculoskeletal pain 
conditions: Systematic review and meta-analysis of randomized controlled 
trials. Journal of Medical Internet Research 24(9). doi:10.2196/37869.  

Van Ballegooijen, W. et al. 2014. Adherence to internet-based and face-to-face 
cognitive behavioural therapy for depression: A meta-analysis. PLoS ONE 9(7). 
doi:10.1371/journal.pone.0100674.  

Van Berkel, J.J., Lambooij, M.S. and Hegger, I. 2015. Empowerment of patients in 
online discussions about medicine use. BMC Medical Informatics and Decision 
Making 15(1). doi:10.1186/s12911-015-0146-6.  

Van de Velde, D. et al. 2019. Delineating the concept of self-management in chronic 
conditions: A concept analysis. BMJ Open 9(7). doi:10.1136/bmjopen-2018-
027775.  

Van den Haak, M.J., de Jong, M.D.T. and Schellens, P.J. 2004. Employing think-
aloud protocols and constructive interaction to test the usability of online library 
catalogues: A methodological comparison. Interacting with Computers 16(6), 
pp. 1153–1170. doi:10.1016/j.intcom.2004.07.007.  

Van Deursen, A. and van Dijk, J. 2011. Internet skills and the digital divide. New 
Media & Society 13(6), pp. 893–911. doi:10.1177/1461444810386774.  

Van Deursen, A.J. and van Dijk, J.A. 2010. Measuring internet skills. International 
Journal of Human-Computer Interaction 26(10), pp. 891–916. 
doi:10.1080/10447318.2010.496338.  

Van Dijk, J. and van Deursen, A. 2014. Digital Skills: Unlocking the information 
society. New York, NY: Palgrave Macmillan.  

Van Gemert-Pijnen, J.E. et al. 2011. A holistic framework to improve the uptake and 
impact of eHealth Technologies. Journal of Medical Internet Research 13(4). 
doi:10.2196/jmir.1672.  



 332 

van Gemert-Pijnen, L.L. et al. (eds.) 2018. EHealth research, Theory and 
Development: A multi-disciplinary approach. London: Routledge.  

Van Kasteren, Y., Freyne, J. and Hussain, M.S. 2018. Total knee replacement and 
the effect of technology on cocreation for improved outcomes and delivery: 
Qualitative multi-stakeholder study. Journal of Medical Internet Research 20(3). 
doi:10.2196/jmir.7541.  

Vanicek, T. and Popelka, S. 2023. The think-aloud method for evaluating the 
usability of a regional atlas. ISPRS International Journal of Geo-Information 
12(3), p. 95. doi:10.3390/ijgi12030095.  

Varkey, B. 2021. Principles of clinical ethics and their application to practice. Medical 
Principles and Practice 30(1), pp. 17–28. doi:10.1159/000509119.  

Varnfield, M. et al. 2014. Smartphone-based home care model improved use of 
cardiac rehabilitation in postmyocardial infarction patients: Results from a 
randomised controlled trial. Heart 100(22), pp. 1770–1779. 
doi:10.1136/heartjnl-2014-305783.  

Varsi, C. et al. 2021. Health Care Providers experiences of pain management and 
attitudes towards digitally supported self-management interventions for chronic 
pain: A qualitative study. BMC Health Services Research 21(1). 
doi:10.1186/s12913-021-06278-7.  

Vasileiou, K. et al. 2018. Characterising and justifying sample size sufficiency in 
interview-based studies: Systematic Analysis of qualitative health research over 
a 15-year period. BMC Medical Research Methodology 18(1). 
doi:10.1186/s12874-018-0594-7.  

Vearrier, L., Rosenberger, K. and Weber, V. 2018. Use of personal devices in 
Healthcare: Guidelines from a roundtable discussion. Journal of Mobile 
Technology in Medicine 7(2), pp. 27–34. doi:10.7309/jmtm.7.2.4.  

Venkatesh et al. 2003. User acceptance of information technology: Toward a unified 
view. MIS Quarterly 27(3), p. 425. doi:10.2307/30036540.  

Venkatesh, V., Brown, S. and Sullivan, Y. 2016. Guidelines for conducting mixed-
methods research: An extension and Illustration. Journal of the Association for 
Information Systems 17(7), pp. 435–494. doi:10.17705/1jais.00433.  

Vennu, V. et al. 2023. The relationship between knee osteoarthritis-related pain 
severity and daily activities involving the upper and lower limbs in Saudi adults: 
A cross-sectional study. Cureus [Preprint]. doi:10.7759/cureus.48381.  

Villalobos-Zúñiga, G. and Cherubini, M. 2020. Apps that motivate: A taxonomy of 
APP features based on self-determination theory. International Journal of 
Human-Computer Studies 140, p. 102449. doi:10.1016/j.ijhcs.2020.102449.  



 333 

Virginio Jr, L.A. and Ricarte, I.L.M., 2015. Identification of Patient Safety Risks 
Associated with Electronic Health Records: A Software Quality 
Perspective. MedInfo pp.55-59. 

VISION2030 2023b. National Transformation Program, National Transformation 
Program. Available at: https://www.vision2030.gov.sa/en/vision-
2030/vrp/national-transformation-program/ (Accessed: 01 January 2024).  

Vlachogianni, P. and Tselios, N. 2021. Investigating the impact of personality traits 
on perceived usability evaluation of e-learning platforms. Interactive 
Technology and Smart Education 19(2), pp. 202–221. doi:10.1108/itse-02-
2021-0024.  

Vlaeyen, J.W. and Linton, S.J., 2012. Fear-avoidance model of chronic 
musculoskeletal pain: 12 years on. Pain, 153(6), pp.1144-1147. 
doi:10.1016/j.pain.2011.12.009 

Vlaeyen, J.W. and Morley, S. 2005. Cognitive-behavioral treatments for chronic pain: 
what works for whom? The Clinical Journal of Pain 21(1), pp. 1–8. 
doi:10.1097/00002508-200501000-00001.  

Vogel, J. et al. 2017. Digitally enhanced recovery: Investigating the use of digital self-
tracking for monitoring leisure time physical activity of cardiovascular disease 
(CVD) patients undergoing cardiac rehabilitation V1 [Preprint]. 
doi:10.17504/protocols.io.jhacj2e.  

Vollmar, H.C., Ostermann, T. and Redaèlli, M. 2015. Using the scenario method in 
the context of Health and Health Care – a scoping review. BMC Medical 
Research Methodology 15(1). doi:10.1186/s12874-015-0083-1.  

Wade, Wade and Cartwright 2012. Factors relating to home telehealth acceptance 
and usage compliance. Risk Management and Healthcare Policy p. 25. 
doi:10.2147/rmhp.s30204.  

Waimann, C.A. et al. 2014. Cost‐effectiveness of total knee replacement: A 
prospective cohort study. Arthritis Care & Research 66(4), pp. 592–599. 
doi:10.1002/acr.22186.  

Wali, R. et al. 2023. Primary care physicians perception and satisfaction with 
telehealth in the National Guard Primary Healthcare Centers in Jeddah, Saudi 
Arabia in 2022. Cureus [Preprint]. doi:10.7759/cureus.36480.  

Walston, S., Al-Harbi, Y. and Al-Omar, B. 2008. The changing face of healthcare in 
Saudi Arabia. Annals of Saudi Medicine 28(4), p. 243. doi:10.4103/0256-
4947.51704.  

Wang, X. et al. 2020. Occupational risk in knee osteoarthritis: A systematic review 
and meta‐analysis of observational studies. Arthritis Care & Research 72(9), 
pp. 1213–1223. doi:10.1002/acr.24333.  



 334 

Wangberg, S.C., Bergmo, T.S. and Johnsen, J.-A.K. 2008. Adherence in Internet-
based interventions. Patient Preference and Adherence pp. 57–65. 
doi:10.2147/ ppa.s12160373.  

Warren, T. 2020. Zoom grows to 300 million meeting participants despite security 
backlash, The Verge. Available at: 
https://www.theverge.com/2020/4/23/21232401/zoom-300-million-users-
growth-coronavirus-pandemic-security-privacy-concerns-response (Accessed: 
10 February 2024).  

Wattanakul, B. 2012. Factors influencing diabetes self-management behaviors 
among patients with T2DM in rural Thailand. Thesis. University of Illinois at 
Chicago ProQuest Dissertations Publishing.  

Weeks, Douglas.L. and Anderson, L.P. 2000. The interaction of observational 
learning with overt practice: Effects on motor skill learning. Acta Psychologica 
104(2), pp. 259–271. doi:10.1016/s0001-6918(00)00039-1.  

Weiss, R.S. 1995. Learning from strangers: The art and method of qualitative 
interview studies. New York: Free Press.  

Werntz, A. et al. 2023. Providing human support for the use of digital mental health 
interventions: Systematic Meta-Review. Journal of Medical Internet Research 
25. doi:10.2196/42864.  

West, R., 2005. Time for a change: putting the Transtheoretical (Stages of Change) 
Model to rest. Addiction (Abingdon, England), 100(8), pp.1036-1039. 
doi:10.1111/j.1360-0443.2005.01139.x 

Whitehead, L. et al. 2024. The report of access and engagement with digital health 
interventions among children and young people: Systematic review. JMIR 
Pediatrics and Parenting 7. doi:10.2196/44199.  

Whitenton, K. 2013. Minimize cognitive load to maximize usability, Nielsen Norman 
Group. Available at: https://www.nngroup.com/articles/minimize-cognitive-load/ 
(Accessed: 10 February 2023).  

Whiting, L.S. 2008. Semi-structured interviews: Guidance for novice 
researchers. Nursing Standard 22(23), pp. 35–40. 
doi:10.7748/ns2008.02.22.23.35.c6420.  

Whitlock, L.A. and McLaughlin, A.C. 2012. Identifying usability problems of blood 
glucose tracking apps for older adult users. Proceedings of the Human Factors 
and Ergonomics Society Annual Meeting 56(1), pp. 115–119. 
doi:10.1177/1071181312561001.  

Wijma, A.J. et al. 2017. Patient-centeredness in physiotherapy: What does it entail? 
A systematic review of qualitative studies. Physiotherapy Theory and Practice 
33(11), pp. 825–840. doi:10.1080/09593985.2017.1357151.  



 335 

Wilkinson, A. and Whitehead, L. 2009. Evolution of the concept of self-care and 
implications for nurses: A literature review. International Journal of Nursing 
Studies 46(8), pp. 1143–1147. doi:10.1016/j.ijnurstu.2008.12.011.  

Willett, W.C., et al., 2006. Prevention of Chronic Disease by Means of Diet and 
Lifestyle Changes. In: Disease Control Priorities in Developing Countries. 2nd 
ed. Washington (DC): The International Bank for Reconstruction and 
Development / The World Bank. 

Williams, G.C. et al. 2004. Testing a self-determination theory process model for 
promoting glycemic control through diabetes self-management. Health 
Psychology 23(1), pp. 58–66. doi:10.1037/0278-6133.23.1.58.  

Woolf, A.D., Erwin, J. and March, L. 2012. The need to address the burden of 
musculoskeletal conditions. Best Practice & Research Clinical Rheumatology 
26(2), pp. 183–224. doi:10.1016/j.berh.2012.03.005.  

World Bank 2023. Poverty.  Available at: 
https://www.worldbank.org/en/topic/poverty/overview (Accessed: 25 January 
2024).  

World Health Organisation 1984. Health promotion: A discussion document on the 
concept and principles: Summary report of the Working Group on concept and 
principles of health promotion, Copenhagen, 9-13 July 1984, World Health 
Organization. Available at: https://apps.who.int/iris/handle/10665/107835 
(Accessed: 02 February 2024).  

World Health Organisation 2010. Global recommendations on physical activity for 
health, World Health Organization. Available at: 
https://www.who.int/publications-detail-redirect/9789241599979 (Accessed: 07 
April 2023).  

World Health Organisation 2017. World Bank and WHO: Half the world lacks access 
to essential health services, 100 million still pushed into extreme poverty 
because of health expenses, World Health Organization. Available at: 
https://www.who.int/news/item/13-12-2017-world-bank-and-who-half-the-world-
lacks-access-to-essential-health-services-100-million-still-pushed-into-extreme-
poverty-because-of-health-expenses (Accessed: 25 January 2024).  

World Health Organisation 2018. Low Quality Healthcare is increasing the burden of 
illness and health costs globally, World Health Organization. Available at: 
https://www.who.int/news/item/05-07-2018-low-quality-healthcare-is-increasing-
the-burden-of-illness-and-health-costs-
globally#:~:text=Health%20care%20workers%20in%20seven,of%20the%20tim
e%20on%20average. (Accessed: 25 January 2024).  

World Health Organisation 2021. Coronavirus disease (covid-19): How is it 
transmitted? World Health Organization. Available at: 
https://www.who.int/news-room/questions-and-answers/item/coronavirus-
disease-covid-19-how-is-it-transmitted (Accessed: 10 February 2022).  



 336 

World Health Organisation 2023. Disability, World Health Organization. Available at: 
https://www.who.int/news-room/fact-sheets/detail/disability-and-health 
(Accessed: 07 April 2024).  

Wu, J. et al. 2017. Usability testing of a smoking cessation smartphone application 
(“smokefree baby”): A think-aloud study with pregnant smokers. Digital Health, 
3, p. 205520761770427. doi:10.1177/2055207617704273.  

Wu, Q., Jin, Z. and Wang, P. 2022. The relationship between the physician-patient 
relationship, physician empathy, and Patient Trust. Journal of General Internal 
Medicine 37(6), pp. 1388–1393. doi:10.1007/s11606-021-07008-9.  

Wu, S.V. et al. 2016. Prediction of self‐care behaviour on the basis of knowledge 
about chronic kidney disease using self‐efficacy as a mediator. Journal of 
Clinical Nursing 25(17–18), pp. 2609–2618. doi:10.1111/jocn.13305.  

Wu, Z. et al. 2022. Self-management for knee osteoarthritis: A systematic review and 
meta-analysis of randomized controlled trials. Pain Research and Management 
2022, pp. 1–19. doi:10.1155/2022/2681240.  

Wylde, V. et al. 2018. Chronic pain after total Knee Arthroplasty. EFORT Open 
Reviews 3(8), pp. 461–470. doi:10.1302/2058-5241.3.180004.  

Xiao, L. et al. 2011. Comparison of dynamic block randomization and minimization in 
randomized trials: A simulation study. Clinical Trials 8(1), pp. 59–69. 
doi:10.1177/1740774510391683.  

Xie, F. et al. 2008. Validation of Chinese western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC) in patients scheduled for total knee 
replacement. Quality of Life Research 17(4), pp. 595–601. doi:10.1007/s11136-
008-9340-7.  

Yalew, E.S. et al. 2022. Adherence to home-based exercise program and its 
predictors among patients treated in Physiotherapy Outpatient Department in 
Amhara region hospitals in Ethiopia: A prospective cross-sectional 
study. Patient Preference and Adherence 16, pp. 561–572. 
doi:10.2147/ppa.s346680.  

Yang, G. et al. 2023. Burden of knee osteoarthritis in 204 countries and territories, 
1990–2019: Results from the global burden of disease study 2019. Arthritis 
Care & Research 75(12), pp. 2489–2500. doi:10.1002/acr.25158.  

Yang, Y., Boulton, E. and Todd, C. 2022. Measurement of adherence to mhealth 
physical activity interventions and exploration of the factors that affect the 
adherence: Scoping review and proposed framework. Journal of Medical 
Internet Research 24(6). doi:10.2196/30817.  

Yardley, L. et al. 2016. Understanding and promoting effective engagement with 
digital behavior change interventions. American Journal of Preventive Medicine 
51(5), pp. 833–842. doi:10.1016/j.amepre.2016.06.015.



 337 

Yi, Q.-F., Yang, G.-L. and Yan, J. 2021. Self-efficacy intervention programs in 
patients with chronic obstructive pulmonary disease: Narrative 
review. International Journal of Chronic Obstructive Pulmonary Disease 16, pp. 
3397–3403. doi:10.2147/copd.s338720.  

Yousef, L. 2023. Revolutionizing Health Care: Saudi Arabias Digital Health 
Transformation, Arab Gulf States Institute in Washington. Available at: 
https://agsiw.org/revolutionizing-health-care-saudi-arabias-digital-health-
transformation/ (Accessed: 30 October 2023).  

Yuan, C. et al. 2014. Self-efficacy difference among patients with cancer with 
different socioeconomic status: Application of Latent Class Analysis and 
standardization and decomposition analysis. Cancer Epidemiology 38(3), pp. 
298–306. doi:10.1016/j.canep.2014.02.012.  

Zadro, J.R. et al. 2020. Overcoming overuse: Improving musculoskeletal health 
care. Journal of Orthopaedic & Sports Physical Therapy 50(3), pp. 113–115. 
doi:10.2519/jospt.2020.0102.  

Zapata, B.C. et al. 2015. Empirical studies on usability of mHealth Apps: A 
systematic literature review. Journal of Medical Systems 39(2). 
doi:10.1007/s10916-014-0182-2.  

Zardari, B.A. et al. 2021. Quest e-learning portal: Applying heuristic evaluation, 
usability testing and Eye Tracking. Universal Access in the Information Society 
20(3), pp. 531–543. doi:10.1007/s10209-020-00774-z.  

Zhang, W. and Creswell, J. 2013. The use of “mixing” procedure of mixed methods 
in health services research. Medical Care 51(8). 
doi:10.1097/mlr.0b013e31824642fd.  

Zhang, Y. and Jordan, J.M. 2010. Epidemiology of osteoarthritis. Clinics in Geriatric 
Medicine 26(3), pp. 355–369. doi:10.1016/j.cger.2010.03.001.  

Zhao, J. et al. 2019. The relationship between self-control and procrastination based 
on the self-regulation theory perspective: The moderated mediation 
model. Current Psychology 40(10), pp. 5076–5086. doi:10.1007/s12144-019-
00442-3.  

Zhao, T., McDonald, S. and Edwards, H.M. 2014. The impact of two different think-
aloud instructions in a usability test: A case of just following orders? Behaviour 
& Information Technology 33(2), pp. 163–183. 
doi:10.1080/0144929x.2012.708786.  

Zieff, G. et al. 2020. Universal Healthcare in the United States of America: A healthy 
debate. Medicina 56(11), p. 580. doi:10.3390/medicina56110580.  

Zviran, M., Glezer, C. and Avni, I. 2006. User satisfaction from commercial web 
sites: The effect of design and use. Information & Management 43(2), pp. 157–
178. doi:10.1016/j.im.2005.04.002.  



 338 

Appendices  

 
Appendix A: Critical Appraisal Checklists 
 



 339 

 
 
 



 340 

 
 
 



 341 

 
 
 



 342 

 



 343 

 
 
 



 344 

 

 
 



 345 

 
 

 



 346 

 
 

 



 347 

 
 

 



 348 

 
 

 



 349 

Appendix B: Study poster for Phase 1 (in English and Arabic)  



 350 

  



 351 
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