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Osteoarthritis (OA) is a major cause of pain, disability and impaired quality of life amongst the older population, and a significant burden on people and health services, such as the National Health Service (NHS) in the United Kingdom. Exercise based physiotherapy is widely recommended as a first line non-pharmacological treatment, however, there are variations in the types of intervention, adherence to the intervention, and differences in long-term effectiveness, which argue for continued evidence synthesis. The purpose of the study was to assess the efficacy of exercise physiotherapy for the management of OA in older people in the UK.
A systematic literature review (SLR) using a narrative synthesis method was used. Structured search of PubMed, ScienceDirect and Google Scholar was done and peer-reviewed studies were identified, following a PRISMA guided screening process. Twenty studies were published in the last four years (2022-26) that were selected for inclusion and critically appraised using the Critical Appraisal Skills Programme (CASP) checklist. Thematic analysis (Braun and Clarke 2006) was used to systematically extract data and synthesize them.
The analysis revealed 5 themes: (1) impact of exercise-based physiotherapy on pain reduction; (2) impact on functional mobility; (3) comparison of different exercise types; (4) patient adherence and barriers to exercise; and (5) the long-term efficacy of physiotherapy. The results show that exercise-based physiotherapy can always decrease pain, increase functional mobility, improve quality of life and help older people with osteoarthritis to be more independent. Another key finding of the review is that patient education and personalised exercise programmes, along with digital or supervised rehabilitation, help increase adherence and to optimise long-term outcomes.
Therefore, the study states that the exercise-based physiotherapy is an effective, evidence-based treatment for osteoarthritis management. The results offer helpful guidance for clinical practice, healthcare policy and future research to better support the provision of personalised physiotherapy care and optimize long term musculoskeletal health outcomes for older people in the UK. 	 
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Chapter 1. Introduction
[bookmark: _Toc240992921]1.1 Background of Osteoarthritis 
Osteoarthritis is believed to be the most common chronic joint condition. Osteoarthritis is increasing due to an ageing population and the obesity epidemic. Niyonkuru et al. (2024) stated that clinical manifestations are primarily pain and loss of function, with treatment consisting of non-pharmacological, pharmacological, and surgical approaches. Further, Englund (2023) believed that clinicians recognise that the diagnosis of osteoarthritis is established late in the disease process, maybe too late to expect much help from disease-modifying drugs. However, Luo et al. (2021) stated that despite efforts over the past decades to develop markers of disease, imaging procedures and biochemical marker analyses need to be improved and possibly extended with more specific and sensitive methods to reliably describe disease processes. This will help to diagnose the disease at an early stage, to classify patients according to their prognosis, and to follow the course of disease and treatment effectiveness.
Peng et al. (2025) stated that as age increases, so does the likelihood of OA, as it is caused by mechanical stress, decreased tissue regeneration and muscle strength accumulated over the years, and changes in muscle patterns. Katz, Arant and Loeser (2021) believed that the most common areas of involvement are the knee and hip joints, because these joints carry weight and allow movement. Signs and symptoms usually consist of chronic pain, stiffness, swelling, and loss of motion in the affected joints, which can interfere with daily function and physical activity (World Health Organisation, 2023).
Wen and Xiao (2022) stated that osteoarthritis is a condition that affects 7% of the world's population, over 500 million people globally, and is more common in women. Further, GBD 2019 Mental Disorders Collaborators (2022) stated that between 1990 and 2019, the number of people affected increased by 48% at the global level. Hunter, March and Chew (2020) also stated that in 2019, osteoarthritis was the 15th highest cause of years lived with disability (YLDs) worldwide and was responsible for 2% of the total global YLDs. Further, Han et al. (2025) stated that osteoarthritis is one of the most common causes of disability in the elderly, and with the ageing of the population and the rise of obesity, this is likely to become a problem. These data are disturbing and, likely, do not reflect the full extent of the problem. Additionally, there has been less progress for the treatment of osteoarthritis than for many other musculoskeletal and chronic non-communicable diseases (Hunter, March and Chew, 2020). Moreover, it was stated by Gibbs et al. (2023) that the revised OARSI guidelines have a more patient-centred approach than the previous recommendations by permitting recommendations to be based on the spread of osteoarthritis and different profiles of comorbidities. In all cases, the Core Treatments recommended are non-pharmacological.
Thus, OA should be treated in a multi-dimensional manner, with a focus on symptom management, lifestyle modification, and exercise and rehabilitation strategies. Exercise-based physiotherapy has become more significant as a non-pharmacological therapy as it seeks to strengthen muscles, enhance joint function and mobility, and decrease pain. Exercise interventions are relevant to ageing because they impact long-term functional outcomes and independence, whereas treatments are aimed at just relieving symptoms.
[bookmark: _Toc240992922]1.2 Osteoarthritis in Older Adults in the UK 
In the United Kingdom (UK), osteoarthritis (OA) is a significant public health problem, especially in an ageing population. Symptomatic, clinically diagnosed OA is experienced by about one in 10 adults in the UK, and the knee is the most common location (Swain et al., 2020). There is a strong link between the burden of OA and age, evidenced globally, with approximately 73% of people affected by OA being over 55 years old (World Health Organisation, 2023).  Figure 1 summarises statistics on osteoarthritis, which affects an estimated 10 million people in the UK, of which almost half (2.5 million) have knee osteoarthritis. 
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[bookmark: _Toc235295137]Figure 1: People Living with Arthritis
(Source: Morriss, 2019)
In the UK, approximately 10% of all primary care consultations are for patients with OA, and it is primarily treated in primary care (Mathew et al., 2026). This is a pattern that is observed throughout the UK. According to SCOPE (2024), Cities and Regions in the UK are failing to provide disabled homes with the same standard of living as non-disabled homes which has been calculated that an additional £1,095 a month is required. Further, Burgess et al. (2025) stated that the additional costs associated with disability are expected to be £1,224 per month in the 2029/30 financial year. A primary benefit that is proposed for primary care PTs is to lower healthcare costs. Moreover, Busk et al. (2023) stated that Exercise-based physiotherapy offers a sustainable solution to enhance physical function, maintain independence, and help avoid unnecessary disability, which could save resources for the National Health Service (NHS).
[bookmark: _Toc240992923]1.3 Impact of Osteoarthritis on Pain and Mobility
Two big impacts of OA on older adults' quality of life are pain and impaired mobility. Lim, Choi, and Kim (2024) stated that Chronic OA pain may decrease the desire to be active, which may result in muscle weakness, decreased endurance, and additional functional loss. This perpetuates a vicious cycle of pain leading to inactivity, and inactivity increasing physical restrictions.
Moreover, Huffman et al. (2023) believed that Reduced mobility may impact walking, fall risk, independence, and activities of daily living. Older people with OA can find certain activities like stairs, transfers, and active living difficult. Therefore, the management of pain alone is not enough, and interventions should also cover physical function and mobility restriction. The goal of exercise-based physiotherapy is to break this cycle by strengthening, increasing movement confidence, and increasing functional capacity (Afridi, 2025).
[bookmark: _Toc240992924]1.4 Role of Exercise-Based Physiotherapy 
Busk et al. (2023) stated that Exercise-based physiotherapy (EBP) is an important conservative treatment for osteoarthritis (OA) as it is used to address the individual's pain, muscle weakness, and mobility deficit, not just the symptoms. Similarly, West et al. (2021) are of the view that strengthening exercises, aerobic conditioning, flexibility training, balance exercises, and functional activities to improve joint support and functional capacity are often included in physiotherapy programmes.
For instance, a senior who has knee OA and struggles to walk up and down stairs can engage in progressive strengthening of the quadriceps and functional exercises to enhance knee stability and confidence with walking and standing (Chai et al., 2023). Similarly, Physiopedia (2025) stated that an older person with hip OA who has difficulty with walking distances may need to be given aerobic conditioning and mobility exercises to build up endurance and preserve mobility and independence in the hip. Further, it has been stated by Di Lorito (2020) that a community- or home-based exercise programme may also be offered to people who are not able to attend the hospital very often, as it means they can get their rehab from their home. There is evidence that personalised exercise interventions may help older people to reduce their pain and improve their physical function, allowing them to stay active and independent. 
[bookmark: _Toc240992925]1.5 Rationale for the Study 
With the growing burden of OA in older people, there is a need for interventions that can be effective in symptom control and function. West et al. (2021) believed that pharmacological treatments can help alleviate pain in the short term, but they don't directly help with muscle strength, mobility, or physical function. The exercise-based approach is more comprehensive, focusing on improving physical impairments related to OA and promoting long-term self-management.
However, Bai et al. (2022) stated that there are differences in what types of exercises are most effective, such as strengthening, aerobic, flexibility, and balance exercises. This has led to the need to critically review the existing evidence on their effectiveness in the UK context with adults aged 60 years and over. The objective of this study is to evaluate the effect of exercise physiotherapy on pain and functional mobility and to determine possible implications for clinical practice and healthcare delivery.
[bookmark: _Toc240992926]1.6 Research Aim 
To critically review the effectiveness of exercise-based physiotherapy in the management of osteoarthritis in older adults in the UK.
[bookmark: _Toc240992927]1.7 Research Objectives 
1. To critically appraise existing literature on the effectiveness of exercise-based physiotherapy to manage older adult (60 years and over) with osteoarthritis, specifically reducing pain and improving functional mobility. 
2. To make comparisons between the effectiveness of various physiotherapy exercise interventions, such as aerobic, strengthening, flexibility and balance exercises, in the management of osteoarthritis. 
3. To highlight the current gaps in the evidence and make recommendations for future improvements to the physiotherapy practice and the management of osteoarthritis in clinical settings in the UK.
[bookmark: _Toc240992928]1.8 Research Question 
How effective are exercise-based physiotherapy interventions in reducing pain and improving functional mobility among older (60+) individuals with osteoarthritis in the United Kingdom?
[bookmark: _Toc240992929]1.9 Dissertation Structure 
This dissertation consists of six chapters, with each chapter following the previous one to offer a systematic review of the effectiveness of exercise physiotherapy for managing the management of osteoarthritis in older adults (aged 60+) in the UK.






This chapter introduces the research topic, provides background and rationale for the study, identifies the research problem and presents the research aim, objectives and research question. It sets an agenda for study and gives context to see current evidence. This directly connects to the next chapter (Chapter 2), where the relevant literature is critically reviewed.

Introduction

Chapter 2 reviews the literature critically and offers insight on the effectiveness of exercise-based physiotherapy and existing literature on outcomes for older adults with OA. It establishes important themes, theories, and gaps in the literature that warrant investigation. The results of the literature review guide the methodological choices detailed in Chapter 3.

Literature Review

The methodology behind the systematic literature review (SLR) for this study is detailed in Chapter 3. It outlines the research methodology, search strategy, inclusion and exclusion criteria, quality appraisal and thematic analysis procedures that were employed for identification and synthesis of evidence from published studies. The methodology is used as a guideline for the findings presented in chapter 4.

Research methodology

This chapter highlights and offers analysis of the results obtained from the selected studies. The evidence is presented in a series of themes that are focused by the effectiveness of the exercise-based physiotherapy management of older adults with osteoarthritis. The results of this section are used as a foundation for the critical interpretation and discussion in Chapter 5.

Research findings

The results of the study are discussed in Chapter 5, which presents a critical analysis of the results in terms of the research objectives, research question, and existing literature. It reviews the implications of the results for the practice of physiotherapists and osteoarthritis management in the UK context. The discussion serves as a basis for making conclusions and recommendations in Chapter 6.

Discussion


The results of the study are summarised in the last chapter and conclusions drawn from the evidence reviewed. It offers recommendations to physiotherapy practice, health care policy and future research, offering evidence that the study has met the research aim, objectives, and research question.

Conclusion and Recommendations

[bookmark: _Toc235295138]Figure 2: Dissertation Structure
(Source: Self-Created)
[bookmark: _Toc237434696]
[bookmark: _Toc240992930]1.10. Chapter Summary
This chapter started the study by reviewing the prevalence of osteoarthritis in the older population of the UK and a description of how physiotherapy with exercise can be used to manage it. It introduced the background of the study, problem formulation, aim of the study, objectives of the study, and the research question, and gave emphasis to the significance of the study and the organization of the dissertation. The chapter outlined the basis for the systematic review of literature in order to investigate the effectiveness of physiotherapy interventions. A critical review of relevant literature on the topic of this study is presented in the next chapter, which highlights key themes, evidence and gaps.


[bookmark: _heading=h.l8zgu7o71aot][bookmark: _Toc240992931]
Chapter 2: Literature Review
[bookmark: _Toc240992932]2.1 Overview
The results of the previous chapter lay the groundwork for the research by setting the research focus and objectives. The literature is then comprehensively reviewed in Chapter 2 and discussed critically, aiming to build on this existing knowledge to gain a deep understanding of the field of OA management and the contribution of exercise-based physiotherapy within older adults in the UK. This chapter adds to the research goal of assessing the effectiveness of exercise-based physiotherapy for the treatment of OA in older people (60 years old and above) in UK. The literature reviewed was congruent with the research goals and included a review of current evidence regarding physiotherapy interventions, patient outcomes and factors that impact treatment effectiveness. The chapter also provides the theoretical and empirical background for the research question to provide a rationale for a systematic literature review of the published literature.
[bookmark: _Toc240992933]2.2 Prevalence of osteoarthritis among older adults 
[bookmark: _heading=h.3on13wabi5em]2.2.1 Prevalence and Demographic Patterns of Osteoarthritis
Gao et al. (2026) performed world-wide research to understand the pattern of occurrence of osteoarthritis (OA) in older people. The authors identified that cases of OA rose by 148.65% from 1990 to 2021. This is evidence that OA is becoming a huge health issue in older populations. This increasing trend was seen among women and older adults aged 65–69 years (Gao et al., 2026). It indicates that age and gender are important factors that have a strong influence on OA burden. 
Hawker and King (2022) supported this particular view as they argued that OA affects older women and individuals with obesity in a disproportionate manner. Hawker and King (2022) further explained that the coexistence of OA with chronic conditions like diabetes and cardiovascular disease increases the overall burden among older adults. Both studies identify older age and female gender as important contributors but Gao et al. (2026) focused on global prevalence trends. However, Hawker and King (2022) emphasised the wider health consequences associated with OA prevalence.
[image: ]
[bookmark: _heading=h.ln5lja51bhco][bookmark: _Toc235295139]Figure 3: Biopsychosocial Model
(Source: Kitanovska-Kimovska et al., 2023)
The Biopsychosocial Model has been incorporated to fully explain these results. Based on the above description, the model proposes that the biological, psychological and social factors will impact each other to influence the outcome of the disease (Tripathi, Das and Kar, 2019). This way of thinking was used by Hawker and King (2022), demonstrating how OA pain, fatigue, poor sleep, disability and depression are related. Gao et al.'s (2026) higher prevalence figure can therefore be explained with regards to ageing and to the physical health of older adults, as well as psychological and social difficulties that older adults might encounter.
[bookmark: _heading=h.8ppdeicjvb3m]2.2.2 Risk Factors Influencing Osteoarthritis Prevalence
Xia et al. (2022) investigated factors that are associated with OA prevalence among elderly populations in the United States. The study by Xia et al. (2022) found that higher age, increased body mass index (BMI), lead exposure, and cadmium exposure have a significant impact on the increment of the likelihood of OA. However, manganese showed a protective effect. Xia et al. (2022) further reported that age and BMI were among the strongest predictors of OA prevalence. This highlights the importance of both biological and environmental influences. These findings align well with the argument of Gao et al. (2026) as they identified high BMI as a major modifiable risk factor. It contributes to the increasing OA burden on a global level. The study showed that OA attributable to high BMI increased by 21.39% (Gao et al., 2026). This was particularly affecting the knee joint.
On the other hand, Jacob et al. (2023) focused on conditions that are associated with musculoskeletal disorders in older adults. Jacob et al. (2023) found that osteoarthritis was strongly linked with adhesive capsulitis. Jacob et al. (2023) also identified obesity as a significant predictor of this condition. This supports the role of excess weight in age-related musculoskeletal problems. Xia et al. (2022) emphasised more on environmental exposures and metabolic factors but Jacob et al. (2023) highlighted comorbid conditions associated with OA. All four of these studies clearly show that a variety of factors can influence the prevalence of OA in older adults, and these factors can be divided in various sub-categories: demographical, environmental, metabolic and health-related factors.
[bookmark: _Toc240992934]2.3 Pathophysiology and symptoms of osteoarthritis 
[bookmark: _heading=h.xctqf6za3qoi]2.3.1 Pathophysiological Mechanisms of Osteoarthritis
Coaccioli et al. (2022) reviewed recent developments in osteoarthritis (OA) pathophysiology. Coaccioli et al. (2022) argued that OA is a multifactorial disease and it involves cartilage degeneration, subchondral bone lesions, chronic synovial inflammation, and immune dysfunction. Coaccioli et al. (2022) explained that bone alterations often occur before cartilage damage. This further shows that structural deterioration begins early and progresses with the help of inflammatory and metabolic pathways. This process promotes tissue destruction and joint remodelling (Coaccioli et al., 2022). It eventually contributes to symptom development. 
Coppola et al. (2024) also stated that OA is not only a cartilage disorder but also a disease. It involves subchondral bone, synovial tissues, and inflammatory mechanisms. Coppola et al. (2024) agreed that chronic low-grade inflammation and neuroinflammation are central drivers of disease progression and pain generation. Both studies emphasise inflammation, but Coaccioli et al. (2022) focus more on immune responses. On the other hand, Coppola et al. (2024) highlight the interaction between structural damage and inflammatory pathways.
[image: ]
[bookmark: _heading=h.khfqgzsztu][bookmark: _Toc235295140]Figure 4: Inflammatory Theory
(Source: Orlando and Mainous, 2024)
These are backed up by the Inflammatory Theory of OA. It suggests that chronic low-grade inflammation is a mechanism involved in disrupting the normal balance of the joints and hastening the breakdown of tissue (Terkawi et al., 2022). The model shows that a number of factors such as environmental factors, social factors and lifestyle factors trigger inflammation that in turn leads to Osteoarthritis (Figure 4). 
Coaccioli et al. (2022) supported this theory by showing the role of pro-inflammatory cytokines, oxidative stress, and immune cell activation in promoting cartilage loss and synovitis. Coppola et al. (2024) also demonstrated that inflammatory processes contribute to subchondral bone damage and progressive joint deterioration. Therefore, the evidence from both studies aligns with the main argument of the theory that inflammation is a key mechanism underlying OA development.
Szala et al. (2024) further examined molecular mechanisms that were involved in OA progression. Szala et al. (2024) reported that microRNAs regulate inflammation, cartilage metabolism, and chondrocyte apoptosis. This has a strong influence on cartilage degradation and disease severity. In contrast to the broader pathological explanations provided by Coaccioli et al. (2022), the study by Szala et al. (2024) focuses on genetic and molecular regulators that control inflammatory and degenerative processes.


[bookmark: _heading=h.i3ivreww2nh0]2.3.2 Symptoms and Clinical Manifestations of Osteoarthritis
Perrot and Anne-Priscille (2023) investigated Osteoarthritis (OA) symptoms and identified pain as the most common clinical manifestation. Perrot and Anne-Priscille (2023) explained that OA pain results from nociceptive, inflammatory, and neuropathic mechanisms rather than solely from structural joint damage. This finding suggests that symptom severity may not always correspond directly to “radiological changes”. Coaccioli et al. (2022) similarly reported that “neuroinflammation” and “central sensitisation” increase “pain perception” even when structural damage appears limited. Therefore, radiological changes cannot be directly related with perceptions of pain. Biology and Neurology factors both play a role in pain; therefore both studies recognise pain as a complex symptom.
However, Szala et al. (2024) highlighted the involvement of various structures, including cartilage, bone, the joint capsule, and supporting structures. This results in different symptoms – such as a decrease in mobility and loss of function. About 80% of an individual with OA will have a limitation in their movement, according to Coaccioli et al. (2022). Others, however, have trouble functioning with their pain and lack of function. The four literatures suggest that the symptom of OA is not limited to pain, but in addition it involves stiffness, restriction of movement, reduced level of functioning, and decreased quality of life.
[bookmark: _Toc240992935]2.4 Exercise-based physiotherapy in osteoarthritis management 
[bookmark: _heading=h.we9jn0if54o0]2.4.1 Effectiveness of Exercise-Based Physiotherapy in Improving Symptoms
The systematic review by Huang et al. 2024 aimed to assess the efficacy of physical therapy (PT) approaches for hand OA. Huang et al. (2024) determined that, in the short term, exercise had a positive effect on pain, function, stiffness, and grip strength. Evidence that physiotherapy can effectively address key symptoms of OA. A better mobility and muscle strength of the joints were identified as mechanisms that can contribute to these results. This is because they assist to keep the joint stable and minimise functional limitations too. 
Alternatively, Karanasios et al. (2024) and Holden et al. (2023) have demonstrated exercise therapy to be a highly effective treatment for patients with thumb carpometacarpal osteoarthritis, with benefits on both pain and wrist disability. The studies confirm the importance of exercise as a tool to help manage symptoms. Huang et al (2024) studied hand OA in general while Karanasios et al (2024) studied a specific thumb joint problem and emphasized on proprioceptive exercises.
[image: ]
[bookmark: _heading=h.5d8y9yo89f6x][bookmark: _Toc235295141]Figure 5: Self-Efficacy Theory
(Source: Amponsah et al., 2024)
The Self-Efficacy Theory provides further justification for these findings by suggesting that individuals are more likely to engage in health behaviours (Pekmezi, Jennings and Marcus, 2009). This happens when they believe they can successfully perform them. Figure 5 suggests that enactive mastery, vicarious experience, verbal persuasion, and physiological arousal have a collective impact on the development of self-efficacy. It further shapes behaviour and performance of a human being. Bentz, Horton and MacDougall (2023) supported this theory by showing that people with osteoarthritis who possessed greater confidence, motivation, and determination were more likely to participate in exercise programmes. 
Bentz, Horton and MacDougall (2023) further explained that symptom improvement encouraged continued participation. It strengthened the belief of patients in their ability to manage the condition. Karanasios et al. (2024) also noted that exercise reduced pain and disability. This may further increase confidence in movement and encourage sustained engagement with physiotherapy. Therefore, the evidence suggests that both physical improvement and stronger self-belief contribute to successful osteoarthritis management through exercise-based physiotherapy.
[bookmark: _heading=h.yez069s6n3bn]2.4.2 Factors Influencing the Success of Exercise-Based Physiotherapy
Bentz, Horton and MacDougall discussed the patient experiences of exercise-based interventions for knee OA (2023). Bentz, Horton and MacDougall (2023) identified negative beliefs, fear of damage to joints worsening and expectations of surgery as some factors impacting willingness to engage in exercise programmes. These perceptions have a negative impact on the adherence of patients. This is because patients doubted whether exercise could improve symptoms or delay disease progression. However, positive beliefs about pain relief improved mobility, weight management. At the same time, better quality of life encouraged participation and long-term engagement. Bentz, Horton and MacDougall (2023) focused on behavioural influences but Dennis et al. (2025) examined clinical factors that affected treatment outcomes.
Dennis et al. (2025) investigated variations in responses to exercise-based interventions among people with knee osteoarthritis. Wicks et al. (2023) found that individuals with moderate to severe symptoms experienced greater improvements in pain and function than those with milder symptoms. This finding suggests that baseline symptom severity influences the effectiveness of physiotherapy. It is because patients with greater limitations have more opportunity for improvement. 
Dennis et al. (2025) supports the importance of exercise delivery as they reported that group-based physiotherapy produced the greatest overall improvements. However, Huang et al. (2024) observed that benefits were not always maintained in the long term. This indicating that continued participation and adherence remain important challenges. These four studies demonstrate that successful exercise-based physiotherapy is dependent on a range of factors and they are symptom severity, patient beliefs, motivation, and sustained engagement with treatment.

[bookmark: _Toc240992936]2.5 Strengthening exercise interventions and flexibility exercise interventions 
[bookmark: _heading=h.m8lbaumaq3p8]2.5.1 Strengthening Exercise Interventions
Sadaqa et al. (2023) conducted a systematic review that examine exercise interventions among older adults. Sadaqa et al. (2023) found that strengthening exercises significantly improved lower extremity muscle strength, balance, and mobility. Improved muscle strength enhanced functional ability as stronger muscles supported better movement control and reduced physical limitations. Sadaqa et al. (2023) further reported that eccentric strengthening exercises produced greater improvements in strength, balance, and mobility than traditional strengthening exercises. 
Zhong, Meng and Su (2024) supported this perspective by arguing that strength and resistance training improve postural control, gait stability, neuromuscular coordination, and joint mobility. These improvements contribute to safer movement patterns and lower risks of falls among older adults. Even though both studies emphasise the benefits of strengthening exercises, Sadaqa et al. (2023) focus on physical function and fall prevention. On the other hand, Zhong, Meng and Su (2024) highlight broader biomechanical and neuromuscular adaptations.
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[bookmark: _heading=h.12pyjee5k9rl][bookmark: _Toc235295142]Figure 6: The Functional Fitness Theory
(Source: Rutkauskiene and Lendraitienė, 2019)
The Functional Fitness Theory provides further justification for these findings by suggesting that maintaining muscular strength, mobility, balance, and flexibility is essential for independent functioning in later life. According to Figure 6, heredity and other factors like physical environment influence physical activity, health-related fitness, and health. Sadaqa et al. (2023) support this theory by demonstrating that strengthening exercises improve mobility and balance. These are comsodred as important components of functional fitness. Zhong, Meng and Su (2024) also show that resistance training enhances postural stability and movement efficiency. It supports the view of the theory that physical capacity promotes independence and healthy ageing.
Li et al. (2023) investigated different exercise therapies for chronic low back pain. Li et al. (2023) found that core stabilisation, sling exercises, Tai Chi, and Pilates improved pain and physical function. Improved core strength enhanced spinal stability and it further supported better balance and movement performance. In contrast to the older-adult focus of Sadaqa et al. (2023), Li et al. (2023) emphasised strengthening exercises as a strategy for reducing pain and restoring physical function.
[bookmark: _heading=h.r4ii7c5psafo]2.5.2 Flexibility Exercise Interventions
Bouguezzi et al. (2023) reviewed the long-term effects of static stretching exercises. Bouguezzi et al. (2023) found that flexibility training improved flexibility, muscle strength, muscle power, and muscle hypertrophy across different age groups. Increased flexibility supported greater joint mobility. It further helped individuals to perform movements more efficiently and with less physical restriction. The study by Bouguezzi et al. (2023) and Yan et al. (2025) also suggested that combining resistance training with stretching exercises produced greater strength gains than resistance training alone. 
Li et al. (2023) reported that yoga and stretching-based exercises improved pain, spinal flexibility, balance, and physical function in individuals with chronic low back pain. Both studies recognise the value of flexibility exercises but Bouguezzi et al. (2023) focus on physical fitness outcomes. However, Teirlinck et al. (2023) and Dean et al. (2021) emphasise therapeutic improvements in pain and functional performance. Overall, the results from the four literatures suggest that flexi interventions can be combined with strength training. This is because it increases mobility, movement quality and physical function.
[bookmark: _Toc240992937]2.6 Balance and functional training 
[bookmark: _heading=h.khtmlxxjiagy]2.6.1 Balance Training and Balance Control in Older Adults with Osteoarthritis
This systematic review by Prabhakar et al. (2023) aimed to review the effectiveness of balance training in patients with knee OA. Prabhakar et al (2023) and Lawford et al. (2024) are other researchers who claimed strengthening exercises enhance balance and proprioception. This, in turn, leads to a decrease in pain and improves functional limitations as well. Enhanced Proprioceptive input is used for older adults to maintain Postural stability for everyday functioning. Therefore, it reduces the likelihood of falling and developing any mobility issues. Its improvements in the performance of Timed Up and Go (TUG) were also found to be significant in the study by Prabhakar et al (2023). This suggests that the ability to move and perform activities independently, which is a good functional movement characteristic among older people (Prabhakar et al., 2023).
Pirayeh et al. (2022) also investigated the effects of balance training on knee osteoarthritis patients. Pirayeh et al. (2022) reported that balance exercises have a significant impact on the improvement of postural stability and physical function. Both studies recognised the importance of balance training, whereas Pirayeh et al. (2022) noted that improvements in muscle strength were inconsistent across studies. On the other hand, Prabhakar et al. (2023) primarily linked functional gains to enhanced proprioception and balance. From this comparison, it seems that targetting balance improvement can still be done without too much of a boost in strength.
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[bookmark: _heading=h.9ojx2gi26x4u][bookmark: _Toc235295143]Figure 7: Systems Theory of Motor Control
(Source: Chen et al., 2007)
The importance of proprioception further explained using the Systems Theory of Motor Control. It suggests that sensory information, musculoskeletal function and environment challenge are interrelated to bring about movement and balance. Now, figure 7 shows how the brain works as well as motor control in human beings. The findings of Prabhakar et al. (2023) align with this theory because improved proprioceptive feedback enhanced balance performance and movement control. Pirayeh et al. (2022) also demonstrated that better sensory and balance training outcomes contributed to improve physical functioning. This reflects the emphasis of the theory on coordinated system interaction.
Shen et al. (2024) explored factors that were associated with balance control among older adults with knee osteoarthritis. Shen et al. (2024) identified proprioception as the strongest predictor of balance performance, followed by joint range of motion and muscle strength. This finding supports the arguments of Prabhakar et al. (2023) and Pirayeh et al. (2022) as they provide evidence that sensory feedback mechanisms are central to balance improvement. Therefore, balance training has been demonstrated to be an improvement in functional capacity. This occurs because it can improve balance and postural stability in people with osteoarthritis, the elderly, and the very young.
[bookmark: _heading=h.armrbywryy8t]2.6.2 Functional Training and Physical Performance in Older Adults with Osteoarthritis
To assess the efficacy of exercise interventions to enhance balance function in people with knee osteoarthritis, Wang et al. (2025) performed a meta-analysis. Wang et al. (2025) reported that there was a significant improvement in balance and physical performance following multicomponent functional training. Such is the case especially with programmes delivered for a period of eight weeks or more and on three or more occasions per week. Better lower-limb strength, decreased pain and increased in movement confidence were related to improved balance. All these are used to help with daily living.
This perspective aligns with Shen et al. (2024), who reported that joint range of motion, muscle strength, pain reduction, and proprioception collectively influence balance control. However, Shen et al. (2024) emphasised the relative importance of specific physical factors. On the other hand, Wang et al. (2025) focused on the effectiveness of structured exercise programmes in improving these factors. The studies indicate that functional training enhances physical performance as it addresses multiple impairments in a simultaneous manner.
Prabhakar et al. (2023) further supported this relationship by demonstrating that rehabilitation strategies combining balance-oriented activities improved gait speed, TUG performance, and six-minute walk outcomes. However, Pirayeh et al. (2022) observed that functional improvements were generally achieved, but still some studies did not show superiority over traditional physiotherapy programmes. This difference suggests that the effectiveness of functional training may depend on programme design and training intensity. Therefore, all stated studies indicate that functional training improves mobility, balance, and independence by targeting the physical limitations commonly experienced by older adults with osteoarthritis.
[bookmark: _Toc240992938]2.7. Effects on Pain Reduction and Functional Mobility
Osteoarthritis (OA) is a key condition to focus on because it is linked to critical impairments in adults 60 years of age and older, including persistent pain and decreased functional mobility. These issues may significantly impact independence, physical activity participation, and quality of life (WHO, 2023). Osteoarthritis is characterised by progressive loss of joint substance, inflammation, stiffness and loss of muscle strength, which creates an inability to move the joint and perform everyday tasks. Exercise-based physiotherapy works to overcome these by enhancing the muscle support, joint stability and confidence in movement. Exercise programmes have demonstrated good evidence of decreasing the severity of pain and improving functional ability in people with knee osteoarthritis (Mo et al., 2023; Mauri et al., 2025).
Reducing pain is one of the critical advantages of using exercise-based physiotherapy. Exercises to strengthen muscles around affected joints may help to decrease mechanical stress and increase joint support. For instance, strengthening the quadriceps muscles could help with knee stability and alleviate knee pain in people who have knee osteoarthritis when they are walking, standing, or climbing stairs (Zeng et al., 2021). After reviewing and synthesising results from multiple studies, Mo et al. (2023) concluded that exercise therapy, such as resistance exercise and aerobic exercise, had a beneficial effect on pain outcomes and functional performance in individuals with knee osteoarthritis. The findings help validate the use of progressive exercise programmes as an effective mechanism to manage symptoms of Osteoarthritis.
Home-based exercise programmes (HBEPs) have also proven to be beneficial in the treatment of pain and function. If an individual has knee OA, home-based exercise programmes may be effective in reducing pain, improving physical function (PF) and enhancing quality of life (QOL), as reported by Si et al. (2023). These are especially beneficial for older people as they are flexible, offer the opportunity to involve older people in the programmes on a long-term basis, and offer the opportunity for older people to conduct exercises in their own home (da Silva Capanema et al., 2024). However, these programmes can be effective if they are adhered to, the exercise level is correct, and exercises are also modified according to individual physical capacity.
In addition, exercise-based physiotherapy has a large role in enhancing functional mobility in elderly people suffering from osteoarthritis. Avoiding walking and muscle weakness can lead to a decrease in walking ability, balance control, joint mobility, and the ability to participate in activities of daily living (ADL). Strengthening exercises, flexibility training, balance exercises, and aerobic activities in physiotherapy will help to gain strength, endurance, coordination, and movement efficiency in the lower limbs. These enhancements are conducive to independence and can help to mitigate functional decline as a result of ageing (Si et al., 2023; Lin et al., 2024).
In addition, a home-based exercise program improves pain score, self-efficacy, and quality of life in patients with knee osteoarthritis. Moving toward exercise can help build confidence with moving and help people function in their daily lives (WHO, 2022). Exercise-based physiotherapy is a useful therapy in general for reducing pain and improving functional mobility. It does not prevent joint degradation, but it still has some benefits for older people who are already suffering from osteoarthritis, including better control of symptoms, physical function and quality of life (Mo et al., 2023; Si et al., 2023).
The literature shows that exercise-based physiotherapy can consistently decrease pain and improve functional mobility, muscle strength and quality of life in older persons with OA (Mo et al., 2023; Si et al., 2023). But adherence to the programme, intensity of the exercises, and the individualisation of the programme are key factors in its effectiveness, as is the fact that it does not prevent structural joint degeneration (Zeng et al., 2021; da Silva Capanema et al., 2024; WHO, 2023).
[bookmark: _Toc240992939]2.8. NICE Guidelines and UK Clinical Practice 
Exercise-based physiotherapy is recognised as an important part of the management of arthritis in the United Kingdom (UK), especially for older people with pain, stiffness and loss of mobility. Therapeutic exercise is recommended as a key intervention in the treatment of osteoarthritis in over 16s (NG226) by the National Institute for Health and Care Excellence (NICE). NICE stresses that exercise programmes should be tailored to the individual, based on symptoms, physical function, functional limitations and personal goals, to ensure that they are effective (NICE, 2022b; NICE, 2022c).
NICE guidelines indicate that strengthening exercises and aerobic fitness are key components of the management of OA. Strengthening exercises work to support and maintain the function of joints and muscles, and aerobic exercises help to build up physical capacity and minimise the adverse effects of sitting or inactivity. Exercising regularly is linked to decreased pain, better mobility and better quality of life (NICE, 2022c). The interventions considered for NICE included exercise and medication or surgery, but in the evidence reviewed by NICE, exercise was shown to have a clinically meaningful benefit for the symptoms of osteoarthritis and should be considered a long-term management strategy, not just as a surgical or pharmacological intervention (NICE, 2022a; NICE, 2022d).
There are wider healthcare implications in terms of the National Health Service (NHS) implications in scaling up exercise-based physiotherapy programmes. A beneficial exercise intervention might reduce the need for health care services by avoiding deterioration in mobility, avoiding the need for joint replacement surgery and decreasing the need for repeated consultation with a health care provider (Schleimer et al., 2026). Exercise-based interventions can help to improve the physical function and independence of older people, preventing them from becoming 'social care dependent' and allowing them to stay active within their community. This is especially important because the UK population is ageing and the incidence of OA is rising (NICE 2022b).
Exercise-based physiotherapy also helps lessen health disparities in older adults. People with lower income and education levels may have more difficulties accessing health care and in keeping physically active and controlling chronic diseases. Exercise programmes that are community-based and home-based can be more accessible, enabling people to exercise without having to visit the hospital frequently. Si et al. (2023) found that home-based exercise programmes can help to improve pain, physical function, and quality of life in individuals with knee OA, suggesting that they can play a role in providing sustainable and accessible care.
In clinical practice across the UK, physiotherapists advise, educate and support those who are able to use exercise as a pathway to maintaining self-management and independence for the long term. Resistance training, flexibility, balance, and functional training programmes can help older people gain mobility and confidence and minimise the impact of OA on their daily lives. Wilkinson (2022) also noted the need for personalised exercise and weight management interventions in primary care to enhance outcomes for OA and to lower symptom burden.
Overall, NICE guidelines recommend that the use of exercise-based physiotherapy is recommended as a first-line treatment for osteoarthritis in the UK. It is not only about symptom control; it offers a preventative health care approach that will enable independent ageing, reduce strain on NHS resources, and be used to facilitate equitable access to effective OA management (NICE, 2022b; Mo et al., 2023).
[bookmark: _Toc240992940]2.9. Theoretical Framework
The theoretical basis for this study is an integration of several theoretical perspectives that explain the relationship between exercise-based physiotherapy and the outcome of older adults with osteoarthritis (OA). In this context, exercise-based physiotherapy is the primary independent variable, whereas pain reduction, improved functional mobility, adherence, and quality of life are the key outcomes.
The Biopsychosocial Model of Health serves as the basis for understanding the management of OA and emphasises that the outcomes of OA are affected by more than just joint pathology – biological, psychological and social components play a role as well (Bolton and Gillett, 2019). In this model, exercise-based physiotherapy causes physiological changes including increased muscle strength, improved joint stability, flexibility, and decreased physical limitations. A strengthening exercise for an older adult with knee OA, for instance, could help increase the strength of the quadriceps muscle, which could take the pressure off the knee and make walking and stepping easier and less painful. These improvements in physical activity can then affect the psychological in terms of the individual's confidence in moving.
Self-Efficacy Theory is an explanation of the relationship between self-confidence and exercise participation and long-term adherence (Yubin et al., 2025). Older people with OA pain may not be able to do an activity because of the fear of exacerbating the condition. But structured physiotherapy programmes can slowly boost confidence and self-belief. If a successful AT progression course has been undertaken without aggravation or increased pain, for example, the person's self-efficacy may be raised, which will increase the likelihood of them continuing exercise.
The Functional Fitness Theory describes how fitness relates to independence in older adults (Zhao et al., 2024). Exercise-based physiotherapy enhances strength, balance, flexibility and endurance—all of which directly relate to performing activities of daily living. For instance, an older person with OA may benefit from balance and functional training to help improve stability and lessen the challenge of transfers, walking and functional tasks.
Lastly, Behaviour Change Theory emphasises the role of motivation, accessibility and maintenance of exercise programs (Simpson et al., 2025). For instance, home-based exercise programs can help maintain adherence for long-term use, as older people may be able to do exercises in their own home.
These theories collectively show how exercise physiotherapy leads to physical benefits that impact on psychological confidence and behavioural engagement, which in turn has physical consequences in terms of reduced pain, improved functional mobility and an enhanced quality of life for older adults in the UK with OA.

[bookmark: _Toc240992941]2.10. Conceptual Framework
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(Source: Self-Created)
The conceptual framework illustrates the role that exercise-based physiotherapy plays in improving outcomes for older adults with osteoarthritis (OA). The framework is focused on the independent variable – exercise-based physiotherapy, which is divided into three key intervention dimensions – strengthening exercises, flexibility & mobility exercises, and balance & functional exercises. The integration of these physiotherapy strategies results in physical and functional changes that contribute to the overall dependent variable: Quality of life and independence of older adults with OA.
Strengthening exercises increase the capacity of muscles and the support of the joints, and may decrease mechanical stress on affected joints and increase physical function. Mobility and flexibility training will increase range of movement and increase the efficiency of movement, and balance and functional training will increase coordination, postural control and the ability to perform activities of daily living (ADLs). These pieces combine to respond to the major areas of deficiency that are relevant to OA, such as pain, decreased mobility and impaired function.
This approach is informed by National Institute for Health and Care Excellence (NICE) guidelines favouring personalised exercise interventions as essential management strategies for OA within the UK healthcare setting. The framework emphasises that exercise-based physiotherapy can have a beneficial role in the reduction of chronic pain, in supporting older people to remain mobile and in helping them to be active within their community. As a result, increased independence can lead to a reduced use of social care services, lower burden on the National Health Service (NHS) for health care, and promote healthy ageing through maintaining health-related quality of life (HRQoL).
[bookmark: _Toc240992942]2.11. Literature Gap
Despite the abundant evidence that exercise-based physiotherapy interventions are effective in the management of osteoarthritis (OA), there are some gaps in the evidence for effectiveness with older adults (aged 60 years and over) specifically in the United Kingdom (UK) setting. Recent studies show exercise interventions are effective for reducing pain and enhancing physical functioning, but it is not known which type of exercise, intensity, and length will be best. Mo et al. (2023) found that resistance and aerobic exercise strategies are effective for reducing pain and improving functional outcomes in knee OA, but exercise protocols vary between the different strategies, making it hard to decipher which strategy is most effective. Dennis et al. (2025) also noted that there were inconsistencies in how well different individuals responded to the treatments in the exercise interventions, which may indicate person-by-treatment interactions.
A further area of lack is in terms of long-term efficacy and compliance with exercise programmes. Despite improvements in pain, physical function, and quality of life associated with home-based exercise programmes (HBEPs), little is known about the long-term effects of these programmes. While Si et al. (2023) show that HBEPs have beneficial effects on pain, physical function and quality of life, there is limited evidence of the long-term effects of these programmes. There may be some factors contributing to adherence that are not consistently addressed, including fear of movement, accessibility, motivation and confidence.
In addition, there is a lack of UK-specific studies that have explored the broader socio-economic benefit of exercise-based physiotherapy. Although NICE (2022) endorses exercise as a fundamental intervention to help people with OA, there is a need for more evidence about how exercise can help to reduce pressure on the National Health Service (NHS), delay disability and support independent ageing. There is also limited comparative evidence of the effectiveness of strengthening, aerobic, flexibility and balance exercises. Thus, additional research is needed to identify evidence-based strategies that maximise pain relief, maximise mobility and enhance long-term independence for older adults with OA.
[bookmark: _Toc240992943]2.12. Summary
The chapter literature review focused on prevalence, pathophysiological mechanisms, exercise interventions, pain reduction, functional mobility, NICE guidelines, adherence problems and evidence gaps in exercise-based physiotherapies for the management of osteoarthritis (OA) in the older population. Despite the current evidence showing the benefits of EP, there is limited evidence that specifically focuses on the effectiveness of EP in the UK health service in adults aged 60 years and over. Although there are more general international studies, there is a lack of information on clinical practice, NHS services, access and long-term independence outcomes in the UK. This study will thus aim to fill this gap by critically analysing the evidence which is relevant to the UK and investigating the role of exercise-based physiotherapy in reducing pain, improving mobility and enhancing quality of life in older adults with OA in the United Kingdom (UK). The next chapter showcases all the methodological choices that were taken to conduct this study. 


[bookmark: _Toc240992944]Chapter 3: Research Methodology
[bookmark: _Toc240992945]3.1 Overview
This chapter explains the research methodology that has been used to achieve the research aim and objectives and answer the research question. It also explains the reasons for selecting the research methods that address the knowledge gap identified and the research problem discussed in the previous chapters. The study adopted Saunders' Research Onion as the main methodological framework. This is because it provides a structured process for the selection of suitable research philosophy, approach, strategy, data collection and analysis methods, as shown in Figure 9 (Saunders, Lewis and Thornhill, 2023). 
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[bookmark: _heading=h.hql97f5ekn7u][bookmark: _Toc235295145]Figure 9: Saunders onion model
(Source: Saunders, Lewis and Thornhill, 2023)
This study relied on secondary qualitative data collected from published journal articles, government reports and healthcare publications. The use of systematic literature review provided a broad understanding of the effectiveness of exercise-based physiotherapy in the management of osteoarthritis among older adults aged 60 and above in the UK.
[bookmark: _Toc240992946]3.2 Research Philosophy
Research philosophy refers to the beliefs and assumptions that guide the way a study collects, analyses and interprets information. According to Saunders, Lewis and Thornhill (2023), the main research philosophies include positivism, critical realism, interpretivism, postmodernism and pragmatism. Positivism focuses on objective facts and statistical testing. Critical realism examines hidden structures that influence reality. Interpretivism studies meanings and experiences. Pragmatism selects methods based on practical outcomes.
Justification for Selecting Interpretivism
This study adopted the interpretivism research philosophy because it supports the interpretation of existing qualitative evidence rather than statistical testing (Pervin and Mokhtar, 2022). Interpretivism assumes that knowledge is developed by understanding different experiences and perspectives (Saunders, Lewis and Thornhill, 2023). Positivism was not selected because it mainly depends on numerical data and hypothesis testing (Saunders, Lewis and Thornhill, 2019). Pragmatism was also not selected because it commonly combines qualitative and quantitative methods (Bryman, 2016). The present study only used secondary qualitative evidence.
Interpretivism allowed the systematic literature review to analyse published research that describe how the role of exercise-based physiotherapy in affecting pain reduction and functional mobility among older adults with osteoarthritis in the UK. It also supported the interpretation of evidence by comparing aerobic, strengthening, flexibility and balance exercises. This philosophy helped to identify evidence gaps and develop recommendations for UK clinical practice.
[bookmark: _Toc240992947]3.3 Research Approach
There are three main research approaches and they are deductive, inductive and abductive. Deductive research tests existing theories through hypotheses. Inductive research develops a broader understanding from collected evidence. Abductive research combines both approaches and often involves primary research (Bryman, 2016).
Justification of Inductive Approach
This study adopted an inductive research approach. An inductive approach begins with reviewing specific evidence before developing broader conclusions (Saunders, Lewis and Thornhill, 2023). It allows themes and patterns to emerge naturally from existing studies (Bryman, 2016). This approach was suitable because the research critically reviewed published literature instead of testing hypotheses (Calderón-Betalleluz et al., 2025).
The inductive approach was selected because the systematic literature review aimed to evaluate the effectiveness of exercise-based physiotherapy by examining previous research findings. It supported the comparison of different exercise interventions and identified common patterns regarding pain reduction and improvements in functional mobility among older adults with osteoarthritis. The deductive approach was not selected because the study did not test a predefined hypothesis (Saunders, Lewis and Thornhill, 2023). The abductive approach was also rejected because it usually combines induction and deduction with primary data collection, which was not required in this study (Bryman, 2016).
3.4. Research Method: Qualitative Method
The purpose of this study is to assess the effectiveness of exercise-based physiotherapy for the management of osteoarthritis (OA) in older adults in the UK narrative synthesis and Systematic Literature Review (SLR) approach are used. SLR is a systematic, transparent and reproducible process to identify, select, critically evaluate and synthesize information from published studies (Cooper et al., 2018). The study is not primarily based on primary data production, it is based on literature found that has been peer-reviewed and includes systematic reviews, meta-analyses, randomised controlled trials, cohort studies, and narrative reviews.
The narrative synthesis approach was used to integrate the results of the studies reporting quantitative outcome measures including pain scores, functional mobility measures, WOMAC scores, Standardised Mean Differences (SMDs) and Confidence Intervals (CIs), along with qualitative evidence of patient adherence and long-term treatment experiences (Popay et al., 2006). The studies were selected and included by using purposive sampling technique, which is related to the inclusion and exclusion criteria that were determined in advance, and they met methodological quality and relevance for the research goals (Tajik, Golzar and Noor, 2024). The CASP checklist was used to appraise all included studies. Guided by an interpretivist epistemology and an inductive approach (Saunders et al., 2023), thematic analysis (Braun and Clarke, 2006) was used to identify key themes related to pain reduction, mobility improvement, exercise effectiveness, and patient adherence.
[bookmark: _Toc240992949]3.5. Data Collection 
Collection of data is carried out by conducting a Systematic Literature Review (SLR) on electronic databases such as PubMed, ScienceDirect, and Google Scholar. Literature is identified using structured combinations of keywords, e.g., "osteoarthritis," "exercise-based physiotherapy," "older adults," and "effectiveness. The final review will include around 30 peer-reviewed studies.
The selection of studies was conducted transparently and reproducibly, following the PRISMA 2020 (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines (Page et al., 2021). Duplicate records are eliminated from a database search, and titles and abstracts then undergo screening for inclusion and exclusion based on predetermined criteria. After that, the full-text articles are evaluated for eligibility (as in Figure 1). Eligible studies are, however, judged on their methodological quality by means of the Critical Appraisal Skills Programme (CASP) checklist (Long, French and Brooks, 2020). Information extracted from the literature is presented in an Excel Literature Matrix, including the characteristics of the studies, the method, the participants, the type of intervention, the outcome measures, and the key findings before thematically synthesising the information.
[bookmark: _Toc240992950]3.6 Systematic Literature Review Approach
A Systematic Literature Review (SLR) approach was employed to ensure the transparent and systematic identification, screening and selection of relevant studies. The PRISMA 2020 framework was used to report and present the study selection process and 100 records were initially identified including 80 studies from academic databases and 20 studies from additional sources. When the duplicate data was removed, there were 80 records left. The studies were identified from Google Scholar, PubMed, MDPI and Taylor and Francis, and 60 articles were used in the screening stage after determining if the articles were relevant. In systematic reviews, search strategy and study selection are crucial as evidenced by 54 out of 57 reviews cited by Szarucki et al. (2025) when using bibliographic databases.
In the eligibility phase, non-English publications were not included, and thus 40 studies remained. After applying the publication criterion which included only the last five years, this was further reduced to 30 studies. Overall, 20 full-text papers were selected and bundled into four themes such as pain, functional mobility, exercise adherence and quality of life, with 5 papers for each theme.  
 














[bookmark: _Toc240992951]3.7 Inclusion and Exclusion CriteriaCriteria
Inclusion Criteria
Exclusion Criteria
Publication type
Peer-reviewed journal articles.
Conference papers, editorials and dissertations.
Publication period
Studies published between 2020 and 2026.
Studies published before 2020.
Language
Articles published in English.
Non-English publications.









Participants
Studies involving participants aged 60 years and above.
Studies involving participants below 60 years.
Health condition
Studies examining osteoarthritis (OA).
Studies focusing on other musculoskeletal conditions.
Intervention
Studies investigating exercise-based physiotherapy interventions which include strengthening, aerobic, flexibility and balance exercises.
Studies focusing solely on surgical interventions.
Geographical focus
UK-based studies, where available.
Studies conducted exclusively in non-UK contexts without relevance to the UK healthcare system.
Study design
Systematic reviews, meta-analyses, RCTs (randomised controlled trials) and observational studies.
Animal studies.
Outcome measures
Studies reporting outcomes related to pain reduction, functional mobility, exercise adherence and quality of life.
Studies investigating pharmacological treatments only.
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Table 1: Inclusion and Exclusion Criteria
(Source: Learner)



3.8 Search Strategy
Component
Description
Database search procedure
A systematic search was carried out from electronic databases such as Google Scholar, MDPI, PubMed and Taylor and Francis to find the relevant studies on the topic of exercise-based physiotherapy and osteoarthritis in elderly people.
Keywords used
The search included keywords such as “osteoarthritis”, “exercise-based physiotherapy”, “physiotherapy”, “older adults”, “elderly”, “ageing”, “pain”, “mobility”, “function”, “United Kingdom” and “UK”.
Boolean operators
Boolean operators, including AND and OR were used to combine search terms and refine the search results.
Search string
(“osteoarthritis” OR OA) AND (“exercise-based physiotherapy” OR physiotherapy) AND (“older adults” OR elderly OR ageing) AND (“pain” OR mobility OR function) AND (“United Kingdom” OR UK)
Search filters
The following inclusion criteria were used to select the study participants aged 60 and above as well as published in English in peer-reviewed journals from 2020 to June 2026.
Search period
The literature search covered studies published from January 2020 to June 2026.
Screening and quality appraisal
Titles and abstracts of articles were screened and then full texts were screened using the inclusion and exclusion criteria. Eligible studies were then methodologically evaluated and subsequently judged on their relevance using the Critical Appraisal Skills Programme (CASP) checklist.  Each study was scored using Yes = 1, Cannot tell = 0.5, and No = 0. Studies scoring between 9 and 10 were classified as high quality, while those scoring 7–8 were considered moderate quality. Lower-quality studies were excluded. The 20 studies in this product received moderate to high methodological scores, ranging from 7 to 10.
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Table 2: Search Strategy
(Source: Learner)
[bookmark: _Toc240992952]3.9 Databases Searched
Literature search was conducted on four electronic databases to ensure a comprehensive search for exercise related Physiotherapy and Osteoarthritis in older people.  The choice of literature was made from the available electronic databases such as PubMed, Google Scholar, MDPI and Taylor & Francis that offer access to rehabilitation, healthcare and clinical literature pertinent to the study topic. The multiple databases were used to broaden the scope of the literature searches and reduce the number of important studies that would have been overlooked. Since Google Scholar provides access to various publication types and languages, this can minimize the chance of omission in a systematic review performed in different disciplines (Sallam et al., 2026). Additional information about the databases selected and why they were included details out in Table 2 that is presented in the search strategy.
[bookmark: _Toc240992953]3.10 Study Selection Process
Identification: A transparent and systematic review procedure was followed for the selection of the studies using the PRISMA 2020 framework. During the identification phase, 100 electronic databases and greater have been retrieved information.
Duplicate Removal: After removing duplicate publications, 80 studies remained for further assessment. This helped to prevent the same evidence being repeated.
Screening: Titles and abstracts were screened in line with the pre-designed inclusion and exclusion criteria. Studies that were not relevant to osteoarthritis, exercise-based physiotherapy or older adults were excluded, leaving 60 articles.
Eligibility: The other studies were subjected to full-text evaluation. All non-English publications were removed, and publication was limited to the last 5 years, a total of 30 studies remained available.
Inclusion: Overall, 20 studies were included in the review. The PRISMA approach was used to enhance transparency and reproducibility in the process of review. PRISMA adaptations enhanced reproducibility in 67% of 150 reviewed studies which can strengthen replicable and transparent evidence-synthesis procedures for SLRs (systematic literature reviews) (Nezameslami et al. 2025).

[bookmark: _Toc240992954]3.11 Quality Assessment (CASP)
Using a recognised framework for assessing the validity, reliability, relevance and methodological rigour of the research evidence in systematic reviews, the methodological quality of the included studies were assessed by the Critical Appraisal Skills Programme (CASP) checklist (Long, French and Brooks, 2020). For each study, the research design was used to independently appraise the study for the corresponding CASP checklist. Appraisal was focused on research objectives, suitability of methodology, study design, subject selection, data collection, analysis, ethical issues, results, possible bias, and applicability of results.
This study used the CASP scoring system, which gives points as: Yes = 1, Cannot Tell = 0.5, and No = 0, thus yielding a methodological quality score for each article. Studies with a score of 9-10 were rated as high quality, 7-8 as moderate quality and studies with a score of less than 7 were considered methodologically weak and were not included in the review. After quality appraisal, the 20 studies included all had a moderate to high level of methodological quality (CASP scores 7 to 10). Specifically, there were 16 studies that were rated as high quality and four studies were rated as moderate quality due to such limitations as shorter follow-up periods, heterogeneous interventions, or lack of extensive discussion of potential bias.
There were no articles excluded during the appraisal process as all the studies met the quality criteria set a priori. The CASP assessment, therefore, confirmed that all studies included in the review had specific research questions; suitable study designs, strong data collection and analytical procedures, and the findings were relevant to the review objectives. This quality assessment also added to the trustworthiness of the evidence synthesis and made sure that only methodologically sound studies are included in the thematic analysis. The complete CASP appraisal is presented in Appendix 1.
[bookmark: _Toc240992955]3.12 Data Extraction
To enhance consistency and transparency in evidence synthesis, a structured Excel data extraction matrix (Appendix 2) was used to extract the data. The matrix included the article title, author and year, study location, research purpose, study design, sample, and data collection methods, principal findings, methodological quality (strong, moderate or weak), study limitations and recommendations. This systematic approach which was used allowed for the organisation and comparison of evidence across the included studies, allowing for the identification of recurring themes relating to exercise-based physiotherapy, pain reduction, functional mobility, adherence to exercise and quality of life and minimising the risk of data extraction bias (Cooper et al., 2018).
[bookmark: _Toc240992956]3.13 Thematic Analysis Stages
Braun and Clarke (2006) six-phase thematic analysis framework was used for analysis of the extracted evidence. This process offers an organized and clear way to analyse and summarize patterns in qualitative evidence. Thematic analysis was employed in this systematic literature review to condense the results of the studies included into the review, and to create a summary of common themes of evidence of the effectiveness of exercise-based physiotherapy in older adults with osteoarthritis. The entire coding process is explained in Appendix 3.
[image: ]
[bookmark: _Toc235295146]Figure 10: Stages of Thematic Analysis
(Source: Self-Created)

[bookmark: _Toc240992957]3.14 Data Synthesis
A narrative thematic synthesis was used to combine the findings of the 20 included studies to synthesize the evidence extracted. The data from the excel extraction matrix were compared with each other for similarities, differences and patterns that emerged in relation to exercise-based physiotherapy for osteoarthritis. Thematic analysis was used (Braun and Clarke, 2006) to systematically organise the coded data, which were organised into five general themes. This method allowed the incorporation of evidence gathered from the systematic review, RCTs and cohort studies, while maintaining the framework of individual studies. Narrative synthesis was deemed to be appropriate as it allowed for a comprehensive interpretation of the qualitative findings, when a statistical meta-analysis was not possible (Popay et al., 2006). 
[bookmark: _Toc240992958]3.15 Ethical Considerations
Ethical Approval: This study is a systematic literature review and used secondary data and human subjects were not involved in direct research. Therefore, formal ethical approval and informed consent were not required because all the research was based on published journal articles, healthcare reports and publicly accessible documents. Valešić et al. (2025) analysed 2,053 studies and identified 79% of those that showed informed consent for ethical publication of secondary material.
Confidentiality and Data Protection: No personal or confidential information was collected during the study. The information from all sources has been obtained via academic databases and examined in line with data protection principles. Research with secondary sources needs to uphold the principle of effective research practice with transparency, privacy and responsible handling of data.
Academic Integrity: Efforts of academic integrity have been promoted, with all studies cited and given the appropriate references in accordance with the Harvard referencing system. In addition, the research adhered to the ethical principles of the involved institution and precautions were taken to prevent the possibility of plagiarism, misrepresentation and biases during evidence synthesis.
[bookmark: _Toc240992959]3.16 Chapter summary
[bookmark: _heading=h.4fz2m0nseqcm]This chapter has presented the methodological framework which has been used in order to analyse the effectiveness of exercise-based physiotherapy in the management of osteoarthritis in older adults in the UK has been presented. The study used an interpretivist epistemological approach, an inductive method and a qualitative systematic literature review design guided by Saunders' Research Onion. The search strategy was systematic using PRISMA guideline, inclusion/exclusion criteria were clearly defined, purposive sampling was used to select relevant evidence and structured data extraction was used to collate evidence. Critical appraisal of the methodological quality of the included studies was undertaken using the CASP checklist, and syntheses of the findings were undertaken using the thematic analysis framework which was developed by Braun and Clarke (2006). All these methodological procedures improved the transparency, credibility, and trustworthiness of the review and ensured a solid basis for the findings and discussion in the next chapter.

[bookmark: _Toc240992960]Chapter 4: Research findings 
[bookmark: _Toc240992961]4.1 Overview
The results of the systematic literature review on the 20 peer-reviewed studies are presented in this chapter, as shown in the previous chapter. The extracted evidence is collapsed into thematic analysis as proposed by Braun and Clarke (2006) into five themes: pain reduction; functional mobility; comparison of exercise types; patient adherence and barriers; and long-term effectiveness of physiotherapy (Refer to Appendix 3). The findings directly answer the research aim and objectives of the study.
[bookmark: _Toc240992962]4.2 Characteristics of Included Studies
After the PRISMA screening process 20 peer reviewed studies were found and included in the systematic literature review. The evidence presented consisted of systematic reviews and meta-analyses (n = 5), RCTs (n = 6), two prospective cohort studies, one feasibility RCTs, two narrative review, three cross sectional studies and one retrospective observational study, giving a rich and varied body of evidence. The studies included in the review examined how effective physiotherapy exercises are in reducing pain, improving functional mobility, exercise adherence, and quality of life in older individuals with osteoarthritis (Foster et al., 2023; Si et al., 2023; Nayab and Elahi, 2024; Kitagawa et al., 2025; Weber et al., 2026).
Kitagawa et al., 2025
Japan
Overview of Systematic Reviews
Si et al., 2023
China
Systematic Review and Meta-analysis
Nayab & Bilal Elahi, 2024
Not applicable (Systematic Review and Meta-analysis)
Systematic review and meta-analysis
Liu et al., 2025
International (13 studies from multiple countries)
Systematic review and thematic synthesis.
Heisig et al., 2025
International
Systematic review and meta-analysis of RCTs.















[bookmark: _Toc235295150]Table 3: Studies with systematic reviews and meta-analyses
(Source: Self-Created)
The studies were published between 2022 - 2026, reflecting current evidence and physiotherapy practice. Transferability of results was enhanced by research in multiple countries, such as the United Kingdom, Germany, Japan, China, Australia, Chile and Brazil. The majority of the studies were conducted in older adults (60 years of age or older) who were diagnosed with knee or hip osteoarthritis; some systematic reviews included those with hand osteoarthritis (Wang, Niu and Jia, 2022; Moya-Salazar et al., 2025; Hosseini, 2026). The interventions assessed were resistance training, aerobic exercise, home based exercise programmes, blended physiotherapy, exergaming, Body Balance, manual therapy plus exercise and digitally supported rehabilitation (Carvajal-Parodi et al., 2025; Saki et al., 2025; Liu et al., 2025; Nicolson et al., 2025).
All studies included were critically appraised using the Critical Appraisal Skills Programme (CASP) checklist (Appendix 1). The 16 studies with High methodological quality had CASP scores of 9/10 to 10/10, featuring well-defined research questions, suitable study designs, strict data collection methods, strong statistical analyses, and clear reporting of results (such as Foster et al., 2023; Si et al., 2023; Kitagawa et al., 2025; Weber et al., 2026). Four studies were evaluated at a score of 7–8/10 or Moderate quality. While the overall quality of research methods was good, these studies had several limitations, including small sample sizes, heterogeneity of exercise interventions, short follow-up periods, limited consideration of confounding variables, or a lack of discussion of potential sources of bias (Wang, Niu and Jia, 2022; Bevilacqua et al., 2022; Wojcieszek et al., 2022; Pavel et al., 2025). None of these restrictions were found to be important enough to stand in the way of the general validity of the results.
In general, the quality of the evidence is mostly good (80%), which significantly enhances the quality of this systematic literature review. Additionally, several systematic reviews and RCTs offer a good amount of evidence and the methodological variety enables a wide range of perspectives on the effectiveness of exercise-based physiotherapy and patient centeredness. The CASP assessment and data extraction matrix presented in Appendix 1 and Appendix 2 is detailed to ensure that the included studies are synthesised and interpreted in a transparent manner.
[bookmark: _heading=h.796cm6xqhmu2][bookmark: _Toc240992963]4.3 Theme Development
The themes presented in this chapter were developed by using the six-phase thematic analysis framework proposed by Braun and Clarke (2006). First, the selected studies were read several times to become familiar with the data. Second, important findings related to the research question were assigned initial codes. Third, similar codes were grouped into broader categories to identify potential themes. Fourth, these themes were reviewed by comparing evidence across all included studies to ensure consistency and relevance. Fifth, each theme was clearly defined and named according to its main focus. Finally, the themes were organised into a logical sequence for reporting. Appendix 3 shows that this process resulted in five final themes which include pain reduction, functional mobility, exercise types, patient adherence, and long-term effectiveness. The systematic approach recommended by Braun and Clarke (2006) enhanced the credibility, transparency and consistency of the findings by ensuring that each theme was supported by evidence from multiple studies.  

[bookmark: _Toc235295147]Figure 11: Theme Development
(Source: Self-Developed)

[bookmark: _Toc240992964]4.4 Theme 1: Effect of Exercise-Based Physiotherapy on Pain Reduction
Exercise based physiotherapy was found to be an effective first line, non-pharmacological treatment for the management of OA in older adults, with pain reduction being the most consistently reported outcome across the studies included. This theme involves four out of five studies being CASP: 10/10 (the highest methodological quality), representing good study design, methodology, data collection, analysis, and low risk of bias. Thus, the overall consistency of the results of these high-quality studies significantly increases the trustworthiness of the evidence for the effectiveness of exercise-based physiotherapy in the management of pain.
In a pragmatic randomised controlled trial, Foster et al. (2023; CASP: 10/10; High) showed that structured exercise therapy is an effective intervention for reducing knee pain and increasing physical function in people with knee OA. The study also indicated, however, that higher intensity exercise did not provide significantly more pain relief than conventional exercise programmes, indicating that exercise prescription should be targeted to individual patients' needs, rather than just intensity. Likewise, a combined physiotherapy intervention (supervised exercise + patient education) led to clinically relevant decreases in pain in hip and knee osteoarthritis (Weber et al., 2026; CASP: 10/10; High). The current study also found that educational support also helped to improve self-management behaviours suggesting that incorporating self-management education alongside exercise could benefit treatment results.
Similar findings were reported by Kitagawa et al. (2025; CASP: 8/10, Moderate) who summarized their systematic review and found that resistance, aerobic and neuromuscular exercise was consistently effective at reducing pain among patients with knee OA. Despite the consistent positive outcome of the studies included in the review, it was noted that there was variability in exercise duration, intensity and exercise programme design. These results were also supported by Si et al. (2023; CASP: 10/10; High) who found that home-based exercise programs were effective in reducing pain and had a positive impact on physical function and quality of life. The authors' findings were that home-based programmes are practical, accessible and a good rehabilitation tool for older adults, especially when they have difficulty attending physiotherapy clinics regularly.
Similarly, Moya-Salazar et al. (2025; CASP: 10/10; High) found that physiotherapy treatments reduced pain and resulted in better clinical outcomes and quality of life in elderly people with osteoarthritis. Intervention methods varied between the studies, but all reported positive outcomes for pain, in line with the general consensus in the literature.
The four studies out of five given four of 10 CASP scores indicate high-confidence evidence of effectiveness of exercise-based physiotherapy in reducing pain caused by OA. The overall conclusions are that personalised exercise programmes delivered with patient education and ongoing participation have the greatest long-term potential for pain management in older people with osteoarthritis, although there are varying opinions on how, and what, to exercise.
[bookmark: _Toc240992965]4.5 Theme 2: Effect on Functional Mobility
One of the major benefits of exercise-based physiotherapy in the studies included was enhancement of functional mobility. Functional mobility is the ability to perform across the field of daily activities, with special emphasis on walking, standing, climbing stairs, holding balance and completing activities of daily living without using adaptive equipment and/or hands held to the bed. Overall, the evidence is compelling that aerobic physical activity interventions can improve lower-limb strength, increase joint flexibility, get patients moving and improve physical activity functionality, all of which can decrease functional limitations in osteoarthritis. There was a high level of methodological quality of the evidence supplied by Hosseini (2026; CASP: 10/10; High), Nayab and Elahi (2024; CASP: 9/10; High), Carvajal-Parodi et al. (2025; CASP: 9/10; High) and Wang, Niu and Jia (2022; CASP: 8/10; Moderate). However, Saki et al. (2025; CASP: 9/10; High) had weaker evidence as it presented a study protocol instead of the intervention outcomes.
In the systematic review and meta-analysis Elahi and Nayab (2024; CASP: 9/10; High) found that exercise interventions significantly improved physical function, walking ability and overall mobility among people with osteoarthritis. Strengthening and aerobic exercise programmes produced a reproducible improvement in lower extremity function and a decrease in disability; however, variations in the duration of the intervention, the frequency and intensity of the exercise programme were partly responsible for the variability in the effectiveness of the interventions. Similarly, Hosseini (2026; CASP: 10/10; High) proved that SM improved joint mobility, muscle strength and physical function to a greater extent than conventional physiotherapy alone, indicating that multimodal rehabilitation strategies may be beneficial to function.
Emerging rehabilitation approaches also showed encouraging results. Carvajal-Parodi et al. (2025; CASP: 9/10; High) found that exergaming interventions significantly improved balance, coordination and functional performance among older adults with knee and hip osteoarthritis. The authors suggested that interactive digital exercise programmes may increase patient engagement while simultaneously enhancing mobility outcomes. Similarly, Wang, Niu and Jia (2022; CASP: 8/10; Moderate) concluded that physiotherapy interventions incorporating resistance, flexibility and balance training effectively restore functional capacity and delay disability progression. However, as a narrative review, the study provided less rigorous comparative evidence than systematic reviews and randomised controlled trials.
On the other hand, Saki et al. (2025; CASP: 9/10; High) evaluated the potential of BodyBalance as an exercise intervention without reporting clinical outcomes but presented only a study protocol. Thus, while the intervention is promising, there is currently a lack of definitive evidence that it is effective, and it needs to be tested in the future in completed RCTs.
In sum, the studies provided here all show consistent benefits of exercise-based physiotherapy for improving muscle strength, walking ability, coordination, balance and functional mobility. The predominance of high-quality evidence (CASP: 9–10/10) reinforces confidence in these results, and the lower level protocol study adds to the knowledge of emerging exercise modalities which should be explored further. The evidence indicates that structured individualised exercise programmes may be advisable when treating OA to reduce the need for alternatives and to enhance older adults' physical functioning and independence.
[bookmark: _Toc240992966]4.6 Theme 3: Comparison of Different Exercise Types
As seen across the studies reviewed, strengthening and resistance exercise proved to be key elements of physiotherapy intervention within the interventions provided for older people with osteoarthritis. Kitagawa et al. (2025) showed that quadriceps training (particularly resistance-based interventions) was related to benefits in terms of mobility and physical function. Earlier, Wang et al. (2022) found that functional strengthening of the surrounding muscle in damaged joints contributed to increased and better stability and a decrease in mechanical impact on the damaged cartilage, which led to smoother movement and everyday functioning. In the TEMPO feasibility trial, the individual tailoring of the strengthening exercises led to improved functional performance for individuals over the age of 80 years with hip or knee osteoarthritis (Nicolson et al., 2025). Overall, the evidence-based findings supported the benefit of resistance training across all ages for those with osteoarthritis which may support functional independence/mobility.
Aerobic exercise: Aerobic exercise was determined to be an effective intervention to promote physical function and symptom relief in older adults with a diagnosis of osteoarthritis. Walking programmes and cycling were found to improve cardiovascular fitness and muscular endurance, and reduce pain and joint stiffness with activities reported by Wang et al. (2022). Additionally, this emphasised that regular aerobic activity is effective for maintaining weight, thus decreasing joint loading in weight-bearing joints.
These findings were confirmed by Kitagawa et al. (2025), who reported significant enhancement of mobility and physical function in patients with knee osteoarthritis after aerobic exercises. However, the findings stressed that intensity and duration of the exercise must be compatible with the participants and some older adults with more profound symptoms may need to be supervised to ensure safe and effective engagement in the exercises.
Balance, flexibility and mind–body exercise: Physical practices that involved balance, flexibility and mind–body skills were identified as potential intervention strategies for the management of osteoarthritis in older adults. Saki et al. (2025) suggested that a 12-week BodyBalance course combining yoga, tai chi and Pilates would be beneficial for the improvement of pain, proprioception, muscle strength and postural control in older women (age range 60–80 years old). The intervention involves slow controlled movements, breathing and relaxation exercises, and the authors speculate that the intervention will improve quality of life and decrease anxiety about falling. Carvajal-Parodi and colleagues (2025) conducted a randomised controlled trial (RCT) in older adults with hip or knee osteoarthritis which showed that the functional mobility, lower-limb strength and aerobic endurance of the individuals using the exergames were enhanced and adherence was high (76.7%). Overall, the overall effect of mind–body interventions can be an increase in engagement, confidence and functional independence. 
Personalised and multimodal exercise programmes: Older adults with osteoarthritis were identified as being especially improved by personalised, multimodal exercise programs, which addressed multiple physical deficits at once. Wang et al. (2022) noted greater improvements in pain relief and functional capacity with multi-modal (aerobic, strengthening, flexibility and balance) compared to single-mode exercises. This highlighted the benefits of physiotherapy with a multimodal approach for improving muscle strength, joint stability and mobility, taking into consideration individual variations in disease severity. Secondly, the TEMPO trial showed personalised physiotherapy with aerobic training, joint-mobility, lower-limb strengthening, and balance exercises plus individualised goal-setting and home exercise plans could be tailored to participants' clinical need and physical capabilities (Nicolson et al., 2025). The results showed that personalised interventions are possible in older individuals, indicating that combining exercise modalities could be optimising clinical outcomes and independence. It provides evidence that none of the types of exercise is consistently best for older people with OA. Rather, various multimodal trauma programs that integrate strengthening, aerobic, balance and flexibility exercises seem to be most effective in improving pain management, mobility, functional independence and long-term engagement.
[bookmark: _Toc240992967]4.7 Theme 4: Patient Adherence and Barriers to Exercise 
Adherence with exercise is an important key for physiotherapy outcomes of older adults with osteoarthritis. All participants were instructed to start exercise training but only 57.9% actually commenced an exercise programme and none of these participants continued for 8 consecutive weeks, as reported by Da Rocha Nogueira et al. (2023). Lower-limb function and balance were significantly worse in people with knee osteoarthritis than in healthy older adults, and poor adherence was linked to poorer physical function.  Exercise interventions including strengthening and aerobic activities were shown to improve pain and mobility only when performed consistently. Likewise, Liu et al. (2025) demonstrated that digital health interventions effectively promoted short-term exercise adherence SMD 0.70 and decreased knee pain during exercise among older adults with knee pain. But there was limited evidence of changes in adherence or functional outcomes in the medium and long-term. Therefore, it is important to maintain regular and chronic exercise therapy for its effectiveness. 
Digital technologies and adherence support: Digital technologies were being used more in exercise programmes to boost adherence in people with osteoarthritis. In their review of 13 studies (1,258 participants), Liu et al. (2025) found that the use of digital tools such as telehealth, wearable devices and mobile platforms was effective at reducing pain in the short-term. However, it demonstrated a lack of evidence for benefits with physical function, activities of daily living and quality of life across time. The same conclusion was drawn by Martinsen et al. (2025) in their comparison between supervised exercise programmes and app-based exercise programmes for patients with hip or knee osteoarthritis. The combined group (face-to-face physiotherapy plus mobile application) was 4.2 times more likely to stick to exercise than the mobile application-only group. The technology was helpful for tracking and access to exercise at home but technological literacy and the lack of supervision and fatigue were important challenges to sustained participation.
Strategies that improve adherence: The importance of behavioural support strategies for sustaining long-term exercise participation among people with organic osteoarthritis and chronic musculoskeletal pain. Heisig et al. (2025) summarised 76 randomised controlled trials to determine the adherence rates of interventions that involved a combination of education, individual goal setting, self-monitoring and personalised feedback to achieve adherence rates over 80%. This proved that no single intervention was appropriate in isolation which may highlight the significance of multifaceted and supervised support approaches. Likewise, Wojcieszek et al. (2022) found that when pain, stiffness and functional limitations increased greatly, quality of life also decreased greatly in older adults with knee osteoarthritis, making ongoing exercise engagement more difficult. Together, the findings showed that adherence improves when workout programmes incorporate patient education, behavioural support and consistent expert guidance.
Barriers to exercise participation: Older adults with osteoarthritis experience several barriers that limit participation in exercise programmes. Nicolson et al. (2025) reported that people aged over 80 years often had multiple comorbidities and that additional musculoskeletal pain, high blood pressure (60.8%), hearing problems (49.0%) and visual impairment (41.2%) negatively affected physical function and exercise participation. Over half of the respondents (52.9%) lived alone while more than 49% had experienced at least one fall during the previous year and around 73% required walking aids outdoors which may indicate concerns about mobility and fear of falling. The second key challenge was travelling issues (42%), of which the 42% was the greatest proportion of the reasons for refusal to participate in physiotherapy interventions (Nicolson et al., 2025).
Similarly, Bevilacqua et al. (2022) found that older adults' capacity in self–care significantly decreased due to the development of osteoarthritis, as well as their needs for formal and informal care support services. Likewise, individuals who developed OA had higher rates of health care consumption, with a mean of 10.92 visits to primary care visits per year, compared with 9.59 among controls, according to a recent report by Swain et al. (2023). Overall, these findings showed that barriers to exercise contribution are multidimensional which can encompass social, psychological and physical factors. The findings suggested that compliance is essential for the success of exercise-based physiotherapy in elderly patient groups with osteoarthritis. Digital technologies and supervision are important factors in long-term participation, as are behavioural supports, whereas social, psychological and physical barriers remain a constraint on sustained exercise participation. 
[bookmark: _Toc240992968]4.8 Theme 5: Long-Term Effectiveness of Physiotherapy
A common pattern across the studies is that physiotherapy and exercise-based rehabilitation consistently improve pain, physical function and quality of life in people with osteoarthritis. However, maintenance of these benefits over the long term remains difficult. This is because treatment effects often reduce as exercise adherence declines (Foster et al., 2023; Weber et al., 2026; Kitagawa et al., 2025). The evidence also indicates that physiotherapy continues to provide meaningful long-term symptom control. It also remains a safer conservative treatment than relying only on medication. However, improvements vary according to patient adherence, intervention design and follow-up duration.
In NHS England, Foster et al (2023) analysed the effectiveness of three physiotherapist-led exercise programmes with 514 adults with knee osteoarthritis over 36 months of follow-up. The structure of care provided was typical of care, as was the individualised and targeted programmes of exercise and exercise adherence. Thus, there were moderate pain and physical function improvements in all demonstrated throughout the study. At 6 months, however, no statistically significant differences were found between the three interventions, nor were any at the later assessments which were then made at 9, 18 and 36 months. Approximately 50% of everyone who exemplifies each of the treatment groups were call responders. This illustrates a direct clinical benefit came from standard physiotherapy treatment alone. But further supervision and behaviour support did not show a positive long-term result. Foster et al. (2023) also noted a trend of reversion to ‘baseline' levels of physical activity after some improvements. This suggested that changing exerciser behavior over several years is highly challenging.
This reveals that there is no relationship between increased intensity/complexity of physiotherapy and enhanced long-term recovery. Foster et al. (2023) predicted that individual tailored programmes and strategies including adherence would have a better result than routine care. But, as outcomes were comparable across all groups, it indicates that patient confidence, programme intensity and guidance and reassurance from physiotherapists could be as important to sustained improvement as programme intensity. This also suggests that besides exercise prescription, behavioural factors also play a role in maintaining physical activity.
Weber et al. (2026) reviewed a 12-month blended physiotherapy (supervised plus Smartphone-assisted exercise and education) programme, which was applied in 330 people with hip or knee osteoarthritis, arriving at the same conclusions. There was no significant difference between the intervention group and the usual care group in terms of pain scores (95% CI −0.84 to 0.12, p=0.14). Conversely, there was no significant improvement in physical function (−0.46; 95% CI, −5.77 to 2.66; p=0.09). Some secondary outcomes were improved at 3 and 12 months. The magnitude of the effects, however, remained limited and inconclusive. This should be regarded as a point of interest because only 34% had good levels of adherence during the intervention. This primarily occurred due to a consistent decrease in engagement with the digital application over time, even though attendance for face-to-face physiotherapy sessions was good.
The comparison of these studies reveals a consistent explanation for reduced long-term effectiveness. Foster et al. (2023) associated declining outcomes with reduced exercise adherence after physiotherapy support ended. However, Weber et al. (2026) demonstrated that poor engagement with digital rehabilitation weakened long-term benefits. There were differences in treatment delivery but both studies indicate that physiotherapy remains clinically valuable. However, its sustained effectiveness is largely dependent on patients that continue to do regular exercise after supervised treatment finishes. Therefore, future physiotherapy programmes should place greater emphasis on maintaining long-term motivation and adherence. It should not focus on simply increasing treatment intensity or adding technological support.
Kitagawa et al. (2025) further strengthened this evidence by reviewing 58 systematic reviews of exercise therapy for knee osteoarthritis. 63.7% of reviews reported improvements in pain, physical function and quality of life. On the other hand, muscle-strengthening (74.1%) and aerobic exercise (48.2%) were the most frequently recommended interventions. However, 87.4% of reviews were judged to have critically low methodological quality. This limits confidence in long-term conclusions despite showing positive findings in a consistent manner.
Si et al. (2023) also analysed 12 randomised controlled trials that involved 1,442 participants. Si et al. (2023) found that home-based exercise reduced pain (SMD=-0.32), improved physical function (SMD=-0.25) and increased quality of life (SMD=0.63) in a significant manner. Home programmes performed better than health education and no treatment while achieving outcomes comparable to clinic-based physiotherapy and pharmacological treatment.
Moya-Salazar et al. (2025) demonstrated that elderly patients receiving physiotherapy achieved greater improvements in pain (93.1% versus 60.75%), stiffness (94.8% versus 62.3%), functional capacity (96.6% versus 68.9%) and quality of life (13.81 versus 41.38; p<0.001) than medication alone. The findings of Moya-Salazar et al. (2025) support the previous findings. These studies collectively indicate that physiotherapy delivers meaningful long-term benefits. However, maintaining adherence and improving research quality remain essential for sustaining outcomes.
[bookmark: _Toc240992969]4.9 Chapter Summary
This chapter presented the findings from 20 selected studies and organised them into five themes. They are pain reduction, functional mobility, exercise types, patient adherence and long-term effectiveness. The evidence showed that exercise-based physiotherapy reduces pain, improves mobility and supports independent living among older adults with osteoarthritis in a consistent manner. The next chapter shows the discussion of the major themes which include Pain Reduction, Functional Mobility, Exercise Types and Exercise Adherence and Long-Term Effectiveness. 


[bookmark: _Toc240992970]Chapter 5: Discussion
[bookmark: _Toc240992971]5.1 Overview
The present chapter discusses the results of the study of the effectiveness of physiotherapy in older people with osteoarthritis. The results of the study include the reduction of pain and improvement of functional mobility, a description of the types of exercises performed, and the extent of their compliance. The results are analysed using previous research findings on the topic and specific theories. Finally, evidence of the effectiveness of the personalized and multimodal approach used was provided.
[bookmark: _Toc240992972]5.2 Pain Reduction 
The findings strongly answer the research question as it shows that exercise-based physiotherapy is effective in reduction of pain as well as in improvement of functional mobility among older adults with osteoarthritis. The literature review identified pain as the main symptom that limits physical movements of older individuals. This is because inflammation, cartilage degeneration and muscle weakness reduce joint function (Coaccioli et al., 2022; Perrot and Anne-Priscille, 2023; Wicks et al., 2023). The findings also demonstrated that structured physiotherapy programmes have been consistent to reduce pain across high-quality studies (Foster et al., 2023; Weber et al., 2026; Si et al., 2023). This further confirms that exercise directly addresses the major symptoms that are experienced by older adults with osteoarthritis. 
This type of consistency between the literature and findings supports the Inflammatory Theory. It explains that reducing inflammation and improving joint stability have a collective impact on decreasing pain and slowing symptom progression (Coaccioli et al., 2022; Coppola et al., 2024). The reviewed studies showed that resistance, aerobic and home-based exercises reduced pain regardless of programme setting (Foster et al., 2023; Kitagawa et al., 2025). However, personalised programmes produced greater patient satisfaction in comparison to simply increasing exercise intensity. This further suggests that physiotherapy is effective as it improves muscle support around affected joints. It also states that physiotherapy does not depend only on medication to control symptoms.     
[bookmark: _Toc240992973]5.3 Functional Mobility
The findings also provide strong evidence that exercise-based physiotherapy improves functional mobility. This represents the second part of the research question. The literature review explained that strengthening, balance and flexibility exercises improve muscle strength, joint mobility and postural control (Sadaqa et al., 2023; Prabhakar et al., 2023). It allows older adults to perform daily activities in a more independent manner. The findings also showed that structured exercise programmes improved a range of factors which included walking ability, balance, lower-limb strength and physical performance across most included studies (Nayab and Elahi, 2024; Hosseini, 2026). However, multimodal rehabilitation produced additional functional benefits. 
These findings strongly support the Functional Fitness Theory and it argues that strength, flexibility, endurance and balance are considered as key requirements to maintain independence in older adults (Zhao et al., 2024). Improved mobility observed in the findings reflects these theoretical principles because stronger muscles and better balance help to provide safer movement and greater participation in everyday activities. Therefore, the discussion indicates that exercise-based physiotherapy is effective in reducing pain while restoring functional mobility at the same time. This further confirms that it should remain a first-line treatment for older adults with osteoarthritis in the United Kingdom. It also aligns with NICE recommendations for personalised exercise programmes.    
[bookmark: _Toc240992974]5.4 Exercise Types 
The findings further answer the research question by demonstrating that the effectiveness of exercise-based physiotherapy depends not only on exercise participation but also on the selection of suitable exercise types and maintenance of long-term adherence.  The literature review concluded that strengthening, aerobic, flexibility and balance exercises help to improve pain, mobility and physical function of older individuals. However, no single exercise type is considered as universally superior (Sadaqa et al., 2023; Bouguezzi et al., 2023; Prabhakar et al., 2023). The findings also showed that multimodal physiotherapy programmes are formed from a combination of strengthening, aerobic, flexibility and balance exercises. These helped to produce the greatest improvements in mobility, independence and symptom management (Kitagawa et al., 2025; Nicolson et al., 2025). It was because they addressed several physical impairments in a simultaneous manner. 
These findings strongly support the Functional Fitness Theory. It proposes that maintaining muscular strength, flexibility, endurance and balance allow older adults to remain physically independent. Multimodal exercise enhanced several components of fitness rather than improving only one physical ability. This further helped to enhance several components of fitness that collectively reduced disability and improved daily functioning. This agreement between theory and findings strengthens confidence that personalised physiotherapy programmes provide broader clinical benefits than single-mode exercise interventions.    
[bookmark: _Toc240992975]5.5 Exercise Adherence and Long-Term Effectiveness
The findings also highlight that adherence is essential to achieve sustainable treatment outcomes. The literature review explained with the help of the Self-Efficacy Theory and Behaviour Change Theory that confidence, motivation and continued participation determine whether exercise benefits are maintained over time (Bentz, Horton and MacDougall, 2023; Yubin et al., 2025). This also aligns well with the findings which showed fear of falling, comorbidities, travel difficulties and reduced engagement with digital programmes as key reasons behind declined exercise adherence (Liu et al., 2025; Nicolson et al., 2025; Weber et al., 2026). This gave rise to weaker long-term improvements despite effective short-term outcomes. Behavioral support, education and personalised feedback achieved adherence rates that exceeded 80%. This demonstrated that supervised support remains essential for older adults. 
The findings and literature provide consistent answers to the research question by confirming that exercise-based physiotherapy effectively reduces pain and improves functional mobility among older adults with osteoarthritis in the United Kingdom. Long term benefits are dependent on sustained adherence and personalised exercise delivery. However, the evidence strongly supports NICE guidance recommending exercise as a first-line treatment. This is because it promotes independence, improves quality of life and may reduce long-term pressure on NHS services.    
[bookmark: _Toc240992976]5.6 Chapter Summary
The results of the systematic review were critically reviewed and related to the existing literature discussed in this chapter. The discussion showed that exercise-based physiotherapy may be a positive intervention for the management of pain, physical function, mobility and quality of life for older people with OA, and that this may vary depending on the types of exercise-based physiotherapy and patient characteristics. The chapter answered the research question and discussed the implications of the research results for clinical practice in the UK. The overall conclusions of the study and recommendations for practice, policy and future research are presented in the next chapter.


[bookmark: _Toc240992977]Chapter 6: Conclusion and Recommendations
[bookmark: _Toc240992978]6.1 Conclusion
The aim of this systematic literature review was to assess the effectiveness of physiotherapy interventions involving exercise on managing osteoarthritis in older adults in the UK. The study critically appraised peer-reviewed studies obtained from a systematic literature review using a narrative synthesis approach and followed a PRISMA search strategy and the Critical Appraisal Skills Programme (CASP). Thematic analysis, which was used to synthesise the literature (Braun and Clarke 2006), resulted in the identification of five key themes related to pain reduction, functional mobility, comparison of exercise interventions, adherence to physiotherapy and barriers to patient adherence, and long-term effectiveness of physiotherapy. Together, these themes discussed the research aim and objectives and offered a holistic understanding of the exercise-based physiotherapist's role in the management of OA.
The results are always similar and show that physiotherapy through exercise is an effective and evidence-based, non-pharmacological treatment for older adults with OA. In all of the studies reviewed, there was a significant reduction in pain after exercise interventions, improvements in physical functioning, better joint mobility and increased muscle strength and independence in daily living activities. In addition, exercise programmes were found to have a beneficial impact on overall quality of life by helping older people to maintain their physical activity and social connections whilst preventing disability from worsening due to disease progression.
The review also indicated that adherence to the exercise programme, supervision, behavioural support and individualised rehabilitation planning are also important factors for the effectiveness of the treatment. Interventions that combined patient education, digital technologies, home-based rehab and clinician support had better long-term results than exercise interventions alone. These findings further underscore the need to implement patient-centred physiotherapy approaches that take into account the capabilities, preferences and barriers of individual patients to participation.
The evidence base was largely of high methodological quality, although there were differences in the exercise protocols, length of interventions, and length and type of follow-up and outcome measures, making direct comparisons between studies difficult. Despite this, the homogeneity of the positive results found across the various systematic reviews, randomised controlled trials and observational studies increases confidence in the effectiveness of exercise-based physiotherapy. In summary, this review adds to the existing evidence and offers practical suggestions for physiotherapists, policymakers and researchers interested in achieving beneficial long-term musculoskeletal health outcomes for older people.
[bookmark: _Toc240992979]6.2 Summary of Key Findings 
The five main findings from the thematic synthesis reflected the effectiveness of exercise-based physiotherapy in the management of osteoarthritis in older people.
The first finding was that the exercise-based physiotherapy was consistently effective in reducing pain in various groups of patients. Improvements across various pain severity measures were significant for strengthening exercises, aerobic training, neuromuscular rehabilitation and home-based exercise programmes. However, the review also revealed that there was no straightforward relationship between intensity of exercise and outcome: rehabilitation programmes should not be prescribed uniformly, but should be tailored to the individual's needs.
The second finding showed significant increases in functional mobility. Walking ability, muscle strength, flexibility of joints, balance and activities of daily living. These changes helped older people keep as active a lifestyle as possible and minimised age-related and osteoarthritis-induced functional decline.
The third finding was about the differences between various modalities of exercise. The evidence showed no indication of one best treatment, but multiple rehabilitation programmes that involved strengthening exercises, aerobic exercise, balance training, flexibility exercises and patient education were found to have the most comprehensive clinical benefits. Interesting new interventions like exergaming and blended physiotherapy/digital rehabilitation also showed promising results in engagement and functional outcomes.
The fourth observation was that compliance with the treatment is one of the most important determinants of successful treatment. Education support, regular supervision and digital health applications and behavioural interventions were factors that were found to encourage adherence, while fear of pain, poor motivation, transportation issues, multiple comorbidities, and limited contact with a physiotherapist affirmed a negative correlation with long-term adherence.
Lastly, the review showed that after patients keep on participating in exercise-based physiotherapy, its long-term effects are sustainable. Exercise was associated with sustained pain relief and functional mobility, delayed disability progression and enhanced quality of life. However, compliance with long-term use remains extremely difficult and regular clinical support and individualised rehab programmes are needed.
Overall, from both a short-term and long-term perspective, the immediate effect of exercise as a physiotherapy treatment to assist the management of osteoarthritis symptoms is promising and would certainly make it the initial line of treatment.
[bookmark: _Toc240992980]6.3 Recommendations for Clinical Practice
There are a few important recommendations for physiotherapist practice, which are highlighted in the results of this review. Firstly, shift away from a standardised program of rehab and towards individualised prescription of exercise. The first is to begin to prescribe exercise on an individual case basis and not standardise rehabilitation plans. Treatment intensity, frequency and progression should be adjusted per patient based on their age, disease status, physical limitations, comorbidities and goals to ensure effective treatment.
Secondly there should be better use of physiotherapy services including educating patients as a routine part of their therapy. Patient education focussing on disease progression, management of pain, self-management and the benefits of continued exercise can contribute to patient's confidence and adherence to rehabilitation exercise programmes.
Thirdly, home-based rehabilitation programmes should be more widely adopted with digital technologies, such as tele-rehabilitation, wearable monitoring devices and mobile applications. These strategies help the older adult who may have a mobility challenge or have limited mobility, and allow for ongoing monitoring with feedback between visits. Where clinically appropriate, digital rehabilitation should be a supplement to face-to-face physiotherapy.
A multidisciplinary approach should be taken as well. Physiotherapists should work closely with general practitioners, rheumatologists, community rehabilitation teams, dietitians and occupational therapists to provide a holistic approach to the management of osteoarthritis involving physical, psychological and social needs.
Finally, routine outcome monitoring should be used. Treatment effectiveness can be assessed using validated outcome measures (WOMAC and VAS), and the regular assessment of pain intensity, functional mobility, quality of life and adherence would prompt the necessary changes in the rehabilitation programmes. This evidence-based clinical decision-making will enhance patients' outcomes, with physiotherapy interventions being responsive to individual patient rehabilitation needs.
[bookmark: _Toc240992981]6.4 Recommendations for Policy
The results indicate a number of policy implications that may help to better manage OA in the UK healthcare system. The NHS needs to go further in continuing to invest in physiotherapy, with greater access to early conservative treatments before pharmaceutical and surgical treatment options are explored.
More investment is needed to expand the capacity of physiotherapists, shorten waiting times and enhance access to community-based physiotherapy services, especially for the older population in areas of limited access and rural areas. The government must also encourage more widespread adoption of digital physiotherapy, such as tele-rehabilitation and online tracking of physical activity, to expand access and cut down on health costs.
National clinical guidelines should include supervised exercise, home-based exercise programmes and patient education, rather than generic exercise guidance, to support personalised rehabilitation pathways. Investment should also be directed towards physical activity programs in the community that are designed to prevent functional decline in older adults.
In addition, healthcare organisations should adopt a standardised approach for clinical indicators to assess the efficacy of physiotherapy practices, and implement routine outcome monitoring programs that promote ongoing quality improvement in the context of musculoskeletal services. These policy interventions would all lead to better clinical outcomes and fewer disabilities, fewer unnecessary surgeries, and long-term sustainability of NHS musculoskeletal healthcare services.
[bookmark: _Toc240992982]6.5 Recommendations for Future Research 
There was strong evidence found in this review for the use of exercise-based physiotherapy; however, there were some key areas of research identified that require further exploration. Large, multicentre, randomised controlled trials that use standardised exercise protocols and outcome measures would be important for future research to enhance comparability between studies and the evidence base.
The longer term will require further studies to see if the improvements in pain, functional mobility and quality of life can be sustained long term. Further studies should also evaluate the advantages and disadvantages of various exercise methods such as resistance training, aquatic physiotherapy, neuromuscular exercise, yoga, tai chi, exergaming and digitally supported rehabilitation.
Further studies should focus on how digital health technologies, AI and wearable devices impact patient adherence, patient self-management, and patient rehabilitation results. With the expansion of digital health care in the NHS, there is a need to gain a deeper understanding of its effectiveness for older people.
Predictors of adherence at the patient level, such as psychological health and wellbeing, socioeconomic status, health literacy, motivation, cultural beliefs and multimorbidity, should also be explored in future research. This evidence would help clinicians to create more individual rehabilitation programs to overcome obstacles to long-term participation.
Overall, there needs to be a greater focus on research specifically targeting the implementation of physiotherapy in the NHSBulks structure in the UK. Cost-effectiveness, study on service delivery system and patients’ perspectives would be beneficial to guide the planning and policy making in a health care system. Research effort around these priorities will help to inform the evidence base and facilitate the creation of more successful physiotherapy interventions that are accessible, available and sustainable for older adults with OA.
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	Author, Year
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	Purpose of Study
	Study Design
	Sample Data Collection
	Main Findings
	Rank (Weak, Moderate, Strong)
	Limitation
	Recommendation

	1
	Improving the Effectiveness of Exercise Therapy for Adults With Knee Osteoarthritis: A Pragmatic Randomized Controlled Trial (BEEP Trial)
	Foster et al., 2023
	England, UK
	To evaluate whether enhanced physiotherapist-led exercise programmes improve pain and physical function in adults with knee osteoarthritis.
	Pragmatic Randomized Controlled Trial
	514 adults aged ≥45 years with knee osteoarthritis recruited from NHS practices; WOMAC pain and function measured over 36 months.
	All exercise-based physiotherapy groups achieved moderate reductions in pain and improvements in physical function. Individually tailored and adherence-focused programmes were not significantly superior to usual physiotherapy, indicating that exercise effectively manages osteoarthritis pain but long-term adherence requires improvement.
	Strong
	Participants were not blinded, intervention fidelity varied, and long-term exercise adherence declined, potentially affecting outcomes.
	Future studies should develop stronger strategies to improve long-term exercise adherence and evaluate more personalised physiotherapy interventions.

	2
	Effectiveness of a Blended Care Intervention in Physiotherapy with Exercise and Education for Patients with Hip or Knee Osteoarthritis (SmArt-E)
	Weber et al., 2026
	Germany
	To determine whether smartphone-supported exercise physiotherapy improves pain and physical function compared with usual care.
	Multicentre Pragmatic Randomized Controlled Trial
	330 participants with hip or knee osteoarthritis received blended physiotherapy or usual care and were followed for 12 months.
	Both groups experienced improvements in pain over time. The blended exercise programme showed only small additional benefits compared with usual physiotherapy, suggesting exercise remains effective for pain management although digital support did not significantly enhance outcomes.
	Strong
	Low adherence to the smartphone application, technical issues, lack of blinding and inclusion of participants with mild symptoms limited effectiveness.
	Future interventions should improve digital usability, strengthen patient adherence and better integrate technology with physiotherapist-led care.

	3
	Effectiveness of Exercise Therapy in Patients with Knee Osteoarthritis: An Overview of Systematic Reviews
	Kitagawa et al., 2025
	Japan
	To assess the effectiveness and methodological quality of published systematic reviews examining exercise therapy for knee osteoarthritis.
	Overview of Systematic Reviews
	Review of 58 systematic reviews of randomized controlled trials evaluating exercise therapy outcomes, quality and adverse events.
	Most systematic reviews reported that muscle-strengthening and aerobic exercise reduced pain, improved physical function and enhanced quality of life with few adverse events. Exercise-based physiotherapy was consistently recommended for conservative osteoarthritis pain management despite poor methodological quality of many reviews.
	Moderate
	Most included systematic reviews had critically low methodological quality and substantial heterogeneity, preventing quantitative synthesis.
	Future research should conduct high-quality systematic reviews and network meta-analyses using standardised reporting methods.

	4
	Effectiveness of Home-Based Exercise Interventions on Pain, Physical Function and Quality of Life in Individuals with Knee Osteoarthritis
	Si et al., 2023
	China
	To evaluate the effectiveness of home-based exercise interventions on pain, physical function and quality of life in people with knee osteoarthritis.
	Systematic Review and Meta-analysis
	Twelve randomized controlled trials involving 1,442 participants were analysed using pooled meta-analysis methods.
	Home-based exercise significantly reduced pain and improved physical function compared with health education or no treatment. It produced pain outcomes comparable to clinic-based exercise and medication, supporting exercise-based physiotherapy as an effective pain management strategy.
	Strong
	Considerable heterogeneity among interventions, outcome measures and study designs reduced the certainty of pooled findings.
	Future studies should standardise exercise programmes and investigate optimal exercise dosage and combined rehabilitation approaches.

	5
	Physiotherapy Intervention Improves Clinical Outcomes and Quality of Life in Elderly Patients with Osteoarthritis
	Moya-Salazar et al., 2025
	Peru
	To compare physiotherapy intervention with pharmacological treatment for improving outcomes and quality of life in older adults with osteoarthritis.
	Prospective Cohort Study
	119 adults aged 60–95 years received either a two-month physiotherapy programme or anti-inflammatory medication; WOMAC outcomes and quality of life were assessed.
	Exercise-based physiotherapy produced significantly greater reductions in pain, stiffness and disability than medication alone. Older adults receiving physiotherapy also reported markedly better quality of life, demonstrating its effectiveness in managing osteoarthritis pain.
	Strong
	Single-centre study with short follow-up period and limited generalisability to wider elderly populations.
	Future research should conduct large multicentre studies with longer follow-up to examine the long-term effectiveness of exercise-based physiotherapy.

	6
	The impact of exercise interventions on pain, function, and quality of life in patients with osteoarthritis: a systematic review and meta-analysis.
	Nayab & Bilal Elahi, 2024
	Not applicable (Systematic Review and Meta-analysis)
	Assess exercise effects on functional mobility in older adults with knee OA.
	Systematic review and meta-analysis
	Randomized controlled trials involving adults with knee OA; mobility and function outcomes analysed.
	Exercise-based physiotherapy improved walking ability, joint movement and physical performance, supporting better functional mobility among older adults.
	Strong
	Review heterogeneity reduced comparison.
	Use standardized mobility outcomes and longer follow-up.

	7
	Effects of combined exercise and
manual therapy on pain and physical
function in overweight older adults
with knee osteoarthritis: A
randomized controlled trial
	Hosseini, 2026
	Tehran, Iran
	Compare exercise plus manual therapy with exercise alone for mobility improvement.
	Randomized controlled trial
	Older adults with knee OA completed supervised physiotherapy; mobility measured before and after intervention.
	Combined physiotherapy significantly improved gait, balance and functional mobility beyond exercise alone, enhancing daily movement.
	Strong
	Single-centre study with limited sample.
	Conduct larger multicentre trials with extended follow-up.

	8
	Effectiveness of Exergames on Functional Physical Performance in Older Adults with Knee/Hip Osteoarthritis: A Randomized Controlled Trial
	Carvajal-Parodi et al., 2025
	Concepción, Chile
	Evaluate exergame-based physiotherapy for functional mobility and balance.
	Randomized controlled trial
	Older adults received exergame or conventional physiotherapy; mobility and balance assessments completed.
	Exergames improved balance, gait speed and mobility while increasing motivation and adherence to physiotherapy exercises.
	Strong
	Short intervention duration.
	Assess long-term effectiveness and home-based implementation.

	9
	BodyBalance Exercise Programme for Knee Osteoarthritis
	Saki et al., 2025
	Iran
	Examine BodyBalance exercise on mobility and physical function among older adults.
	Randomized controlled trial
	Participants completed supervised BodyBalance sessions; functional mobility measured using validated tests.
	BodyBalance enhanced flexibility, postural control and functional mobility, enabling safer movement and better daily activities.
	Strong
	Small sample with short follow-up.
	Investigate sustained benefits using larger samples.

	10
	Physical Therapy as a Promising Treatment for Osteoarthritis
	Wang, Niu & Jia, 2022
	Not applicable (Narrative Review)
	Review evidence regarding physical therapy for osteoarthritis management.
	Narrative review
	Evidence from clinical trials, reviews and guidelines evaluating exercise-based physiotherapy interventions.
	Aerobic, strengthening, Tai Chi and neuromuscular exercises consistently improved joint function, mobility and walking performance. Personalised programmes produced greater functional gains than generalised approaches.
	Moderate
	Narrative design without systematic appraisal.
	Develop standardized, personalised exercise protocols and evaluate long-term adherence.

	11
	Adherence to Exercise Training and Physical Function in Older Adults Diagnosed with Knee Osteoarthritis
	da Rocha Nogueira et al., 2023
	Brazil (public health services)
	Examine exercise adherence and physical function in older adults with knee OA.
	Retrospective observational study.
	19 older adults with KOA and 17 asymptomatic older adults; adherence records and functional tests.
	Only 58% started exercise and none completed eight continuous weeks. Around 80% reported scheduling difficulties. Poor adherence reduced lower-limb function and balance.
	Moderate
	Small sample and single public service reduced generalisability.
	Improve appointment availability, increase specialist staff, and provide supervised flexible exercise programmes to improve adherence.

	12
	The Effects of Digital Health on Exercise Adherence and Intervention Outcomes in Older Adults with Knee Diseases
	Liu et al., 2025
	International (13 studies from multiple countries)
	Evaluate whether digital health improves exercise adherence and rehabilitation outcomes.
	Systematic review and thematic synthesis.
	13 studies involving 1,258 participants from four databases.
	Digital health significantly improved short-term adherence and pain reduction but showed no advantage for medium- or long-term adherence, function or quality of life.
	Strong
	Evidence quality was low with heterogeneity, bias and inconsistent adherence measures.
	Conduct larger high-quality trials using standard adherence measures and improved digital monitoring and feedback systems.

	13
	Strategies to Enhance Exercise Adherence among Older Adults with Chronic Pain: A Narrative Review
	Cuyul-Vásquez et al., 2026
	International
	Identify barriers, facilitators, and strategies that improve exercise adherence among older adults with chronic pain.
	Narrative review.
	Literature searched from PubMed and Web of Science including quantitative and qualitative studies.
	Five strategy groups were identified, including person-centred care, provider support, social context, supervised exercise and telerehabilitation. Individualised combinations improved adherence more effectively than single methods.
	Moderate
	No formal quality appraisal and language restrictions may have excluded relevant evidence.
	Future studies should determine the most effective combinations of adherence strategies using quantitative and qualitative research.

	14
	Adherence Support Strategies for Physical Activity Interventions in People With Chronic Musculoskeletal Pain
	Heisig et al., 2025
	International
	Evaluate adherence support strategies and examine relationships between adherence and clinical outcomes.
	Systematic review and meta-analysis of RCTs.
	76 RCTs identified; 29 RCTs included in meta-analysis after eligibility assessment.
	Education, goal setting, self-monitoring and personal feedback commonly achieved adherence above 80%, although no single strategy proved superior. Higher adherence showed no significant relationship with clinical outcomes.
	Strong
	High heterogeneity, inconsistent adherence measures and inability to isolate effects of individual strategies.
	Standardise adherence measurement and evaluate individual strategies through robust long-term trials using participant-level data.

	15
	Adherence to in-person and app-based exercise for patients with
hip or knee osteoarthritis; secondary analyses from a randomized
controlled trial
	Martinsen et al., 2025
	Denmark
	Compare supervised physiotherapy with app-based exercise, identify adherence predictors and assess clinical outcomes.
	Randomized controlled trial.
	68 adults with hip or knee OA; 34 received supervised physiotherapy and 34 app-based intervention over six weeks.
	Supervised physiotherapy produced 4.2-times higher adherence than app-based exercise. Fatigue reduced adherence, while education and self-efficacy increased adherence. No significant association existed between adherence and disease-specific outcomes.
	Strong
	Small sample, short follow-up and lack of blinding limited generalisability.
	Enhance digital programmes with motivational features, standardise adherence measures and undertake larger long-term RCTs.

	16
	Healthcare utilisation and mortality in people with osteoarthritis in the UK
	Swain et al., 2023
	United Kingdom
	To examine healthcare use, hospital admission, mortality, and disease burden among adults with osteoarthritis.
	Matched cohort study using CPRD primary care database.
	221,807 OA patients and 221,807 matched controls; electronic health records.
	OA patients had higher GP consultations, hospital admissions, and almost double the mortality. Greater healthcare dependence reflects poorer long-term quality of life and increased disability, particularly in knee and hip OA.
	Strong
	Possible misdiagnosis, coding errors, unspecified OA sites, lifestyle factors not analysed, only all-cause mortality assessed.
	Investigate causes of increased healthcare use and develop effective management strategies to reduce disease burden and improve quality of life.

	17
	What impact does osteoarthritis have on ability to self-care and receipt of care in older adults? Findings from the Hertfordshire Cohort Study. 
	Bevilacqua et al., 2022
	United Kingdom (Hertfordshire)
	To examine whether osteoarthritis affects self-care ability and need for formal or informal care among community-dwelling older adults.
	Cross-sectional observational study.
	443 adults aged about 75 years; clinical assessment, questionnaires, DXA, frailty and sarcopenia measures.
	Older adults with OA experienced greater difficulty washing, dressing, and living independently. OA significantly increased dependence on home care, showing reduced quality of life compared with those without OA.
	Strong
	Cross-sectional design, healthy responder bias, self-reported care data, limited ethnic diversity and crude self-care assessment.
	Promote early OA management to maintain independence and reduce care needs among older adults.

	18
	The impact of chronic pain, stiffness and difficulties in performing daily activities on the quality of life of older patients with knee osteoarthritis. 
	Wojcieszek et al., 2022
	Poland
	To evaluate how pain, stiffness and functional limitation influence quality of life among older adults with knee OA.
	Cross-sectional comparative study.
	300 adults aged 60–75 years, including 150 knee OA patients and 150 controls; WOMAC, ISK and WHOQOL-BREF questionnaires.
	Greater pain, stiffness and disability significantly reduced physical, psychological and environmental quality of life. Poorer health perception and daily functioning highlighted the importance of symptom control for maintaining quality of life.
	Moderate
	Cross-sectional design, treatment and comorbidity information unavailable, disability assessment limitations and reporting inconsistency.
	Encourage physical activity, weight management and non-pharmacological interventions alongside symptom management to improve quality of life.

	19
	Functional Burden and Quality of Life in Hip and Knee Osteoarthritis
	Pavel et al., 2025
	Romania
	To examine relationships between hip and knee OA, functional disability and quality of life.
	Cross-sectional study.
	133 adults with hip or knee OA; WOMAC and WHOQOL-BREF assessments.
	Moderate-to-severe disability was strongly associated with reduced quality of life. Knee OA and combined hip-knee involvement caused greater functional limitations, supporting rehabilitation and physiotherapy to improve well-being.
	Moderate
	Single-centre study, cross-sectional design, self-reported outcomes, no psychological assessment and limited generalisability.
	Conduct longitudinal research and evaluate personalised physiotherapy and multidisciplinary rehabilitation programmes.

	20
	Tailored exercise management versus usual care for people aged 80 years or older with hip/knee osteoarthritis and comorbidities (TEMPO): multicentre feasibility randomised controlled trial in England. 
	Nicolson et al., 2025
	England, United Kingdom
	To determine the feasibility of a tailored exercise programme for adults aged 80 years or older with hip or knee OA and comorbidities.
	Multicentre feasibility randomised controlled trial.
	51 participants aged ≥80 years recruited from four NHS physiotherapy services; intervention and follow-up assessments.
	High recruitment and retention demonstrated feasibility. Tailored exercise showed potential to improve functional ability and health-related quality of life, although intervention delivery required refinement before a definitive effectiveness trial.
	Strong
	Small sample, limited ethnic diversity, inconsistent intervention delivery and reduced exercise adherence over time.
	Conduct a larger RCT with improved intervention fidelity, inclusive recruitment and stronger clinician training to evaluate long-term quality-of-life outcomes.


[bookmark: _Toc235295152]Table 5: Data Extraction Table
(Source: Self-Created)
[bookmark: _Toc240992987]Appendix 3: Thematic Coding
Stage 1 – Familiarisation with the Data
At this stage, all 20 studies were read repeatedly to understand their aims, interventions, methodology and principal findings. Key evidence relevant to the research question was highlighted and entered into the Excel extraction matrix. Initial observations were recorded to identify recurring concepts across the literature.
	Study
	Main Focus
	Key Findings
	Initial Observation

	Foster et al. (2023)
	Exercise therapy
	Exercise reduced pain and improved knee function
	Pain improvement consistently reported

	Weber et al. (2026)
	Blended physiotherapy
	Exercise and education reduced pain
	Education complements exercise

	Kitagawa et al. (2025)
	Systematic review
	Strong evidence supporting exercise therapy
	Exercise consistently effective

	Si et al. (2023)
	Home-based exercise
	Improved pain, function and QoL
	Home programmes beneficial

	Moya-Salazar et al. (2025)
	Physiotherapy
	Improved pain and quality of life
	Physiotherapy improves clinical outcomes

	Nayab & Elahi (2024)
	Exercise interventions
	Improved function and mobility
	Function commonly assessed

	Hosseini (2026)
	Exercise + manual therapy
	Better physical function
	Combination interventions effective

	Carvajal-Parodi et al. (2025)
	Exergaming
	Improved balance and mobility
	Technology-assisted rehabilitation emerging

	Saki et al. (2025)
	BodyBalance
	Improved functional performance
	Alternative exercise programmes

	Wang et al. (2022)
	Narrative review
	Physical therapy improves mobility
	Physiotherapy remains first-line treatment

	da Rocha Nogueira et al. (2023)
	Exercise adherence
	Better adherence improves outcomes
	Adherence influences effectiveness

	Liu et al. (2025)
	Digital health
	Digital interventions improved adherence
	Technology increases compliance

	Cuyul-Vásquez et al. (2026)
	Adherence strategies
	Behavioural strategies improve participation
	Motivation is essential

	Heisig et al. (2024)
	Physical activity adherence
	Support strategies increase participation
	Supervision enhances adherence

	Martinsen et al. (2025)
	App-based exercise
	Digital exercise maintained adherence
	Remote monitoring beneficial

	Swain et al. (2023)
	Healthcare utilisation
	OA reduces health-related quality of life
	Disease burden substantial

	Bevilacqua et al. (2022)
	Self-care
	OA limits independence
	Self-care affected

	Wojcieszek et al. (2022)
	Chronic pain
	Pain reduces quality of life
	Pain affects daily living

	Pavel et al. (2025)
	Functional burden
	Functional limitation lowers QoL
	Mobility and QoL interrelated

	Nicolson et al. (2025)
	Tailored exercise
	Individualised exercise improved outcomes
	Personalised care important


[bookmark: _Toc235295153]Table 6. Familiarisation with the Included Studies
(Source: Self-Created)
Stage 2 – Initial Coding
Evidence from all studies was coded line by line.
	Study
	Evidence Extract
	Initial Code

	Foster et al.
	Reduced knee pain
	Pain reduction

	Weber et al.
	Exercise plus education
	Education support

	Kitagawa et al.
	Exercise consistently effective
	Exercise effectiveness

	Si et al.
	Home exercise
	Home programme

	Moya-Salazar et al.
	Better clinical outcomes
	Symptom improvement

	Nayab & Elahi
	Better physical function
	Functional mobility

	Hosseini
	Manual therapy + exercise
	Combined intervention

	Carvajal-Parodi
	Improved balance
	Balance improvement

	Saki et al.
	BodyBalance training
	Alternative exercise

	Wang et al.
	Physical therapy
	Physiotherapy intervention

	da Rocha Nogueira
	Exercise compliance
	Adherence

	Liu et al.
	Digital support
	Digital adherence

	Cuyul-Vásquez
	Motivation
	Behavioural support

	Heisig et al.
	Supervision
	Professional support

	Martinsen et al.
	App-based exercise
	Technology-assisted adherence

	Swain et al.
	Healthcare burden
	Quality of life

	Bevilacqua et al.
	Self-care
	Independence

	Wojcieszek et al.
	Daily activities
	Activities of daily living

	Pavel et al.
	Functional burden
	Functional limitation

	Nicolson et al.
	Tailored exercise
	Personalised intervention


[bookmark: _Toc235295154]Table 7. Initial Coding
(Source: Self-Created)
Stage 3 – Searching for Categories
Similar codes were clustered into broader analytical categories.
	Initial Codes
	Category
	Supporting Studies

	Pain reduction, symptom improvement, exercise effectiveness
	Pain Management
	1,2,3,4,5

	Functional mobility, balance, muscle strength, ADL
	Functional Mobility
	6,7,8,9,10

	Resistance exercise, BodyBalance, exergaming, home exercise, manual therapy
	Exercise Modalities
	2,4,7,8,9,10,20

	Adherence, motivation, supervision, digital support, app-based exercise
	Exercise Adherence
	11,12,13,14,15

	Independence, quality of life, healthcare burden, functional limitation
	Quality of Life & Long-term Outcomes
	5,16,17,18,19,20


[bookmark: _Toc235295155]Table 8. Development of Categories
(Source: Self-Created)


Stage 4 – Reviewing Themes
The preliminary categories were reviewed across all 20 studies.
	Preliminary Category
	Supporting Studies
	Review Decision

	Pain Management
	1–5
	Retained

	Functional Mobility
	6–10
	Retained

	Exercise Modalities
	2,4,7,8,9,10,20
	Expanded

	Exercise Adherence
	11–15
	Retained

	Quality of Life & Long-term Outcomes
	5,16–20
	Split into Long-term Effectiveness


[bookmark: _Toc235295156]Table 9. Theme Review
(Source: Self-Created)
Stage 5 – Defining and Naming Themes
	Final Theme
	Derived Categories
	Supporting Studies

	Theme 1: Effect of Exercise-Based Physiotherapy on Pain Reduction
	Pain Management
	1,2,3,4,5

	Theme 2: Effect on Functional Mobility
	Functional Mobility
	6,7,8,9,10

	Theme 3: Comparison of Different Exercise Types
	Exercise Modalities
	2,4,7,8,9,10,20

	Theme 4: Patient Adherence and Barriers to Exercise
	Exercise Adherence
	11,12,13,14,15

	Theme 5: Long-Term Effectiveness of Physiotherapy
	Long-term Outcomes
	5,16,17,18,19,20


[bookmark: _Toc235295157]Table 10. Final Themes
(Source: Self-Created)
Stage 6 – Producing the Report
	Theme
	Evidence Synthesised From
	Findings Section

	Theme 1
	Foster; Weber; Kitagawa; Si; Moya-Salazar
	4.3

	Theme 2
	Nayab; Hosseini; Carvajal-Parodi; Saki; Wang
	4.4

	Theme 3
	Weber; Si; Hosseini; Carvajal-Parodi; Saki; Wang; Nicolson
	4.5

	Theme 4
	da Rocha Nogueira; Liu; Cuyul-Vásquez; Heisig; Martinsen
	4.6

	Theme 5
	Moya-Salazar; Swain; Bevilacqua; Wojcieszek; Pavel; Nicolson
	4.7


[bookmark: _Toc235295158]Table 11. Final Analytical Framework
(Source: Self-Created)
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