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[bookmark: _Toc1447179955]2.1 Introduction
The aim of the project is to develop an online, multidimensional support structure for senior athletes during injury rehabilitation. The rationale for this project is due to injuries will always occur, at all levels of sports, with around 50% of athletes suffering at least one injury during their career that would require time out of the sport or medical attention (Yang et al., 2014b). Breistol et al., (2017) states that participation in sport can lead to reduced mental health problems, better eating habits and increase in support from friends that have come through playing sport. However, when injured, this can lead to mental health symptoms such as depression and anxiety due to the physical and mental distress an injury can cause to the body (Yang et al., 2014a). 
[bookmark: _Int_qE2ROmaI]A study from Palmer, D. et al. (2024) showed that 93.6% out of 544 elite level youth athletes in USA had suffered more than one injury in their career, with 46.2% dropping out of sport due to injuries. A study on a youth track and field team in France showed that 19.5% of athletes had dropped out of athletics, with injury being the reason for 46% of the athletes who dropped out (Edouard et al., 2024). Other reason for athletes dropping out could include injuries, time, expenses, lack of fun, poor levels of intrinsic motivation, high levels of amotivation, and low levels of basic psychological needs, according to a report with 23 quantitative studies from Balish et al. (2014).  Rees et al., (2016) states that characteristics such as height and weight could lead to athletes dropping out of sport, with the physical demands of certain sports such as rugby and football. 

[bookmark: _Toc809203186]2.2 Rehabilitation and sport science
Rehabilitation is crucial in an injury recovery process, with poor rehabilitation leading to a longer time out the sport, an increased risk of reoccurring injuries and unlikely positive return to sport (Jack et al., 2010). According to Barke and Davis (2025), Young athletes will stick to recovery and will return with confidence and resilience if they are in an environment where they feel supported both physically and mentally. Peterson and Renstrom (2010) state that the main process should start with reducing the pain before increasing flexibility and strength in that injured area before returning to sport. Caparros et al., (2017) talks about how injuries in different areas of the body can require a longer recovery process and this is essential information for athletes to understand when injured. To strengthen during recovery, isometric exercises that are light or body weight and proprioceptive exercises are common for most athletes during rehabilitation (Jones and Wilson, 2019). Anderson et al., (2009) mentions how interventions such as manual therapy, compression techniques and stretching exercises can all be effective in enhancing the recovery process. Sarlis et al., (2021) states that injuries will affect clubs and organisations financially each year, with a statistics showing that an average Premier League team will spend £45 million a year on injuries (Eliakim et al., 2020). 
Appropriate training programmes are important to reduce the risk of injury and to manage overload (Lauersen et al., 2018). Research by Bahr (2016) states that the training programme must match every athlete’s needs to be successful, by identifying particular risk factors using testing. Other interventions could include contracting and relaxing exercises, stretching exercises and joint mobility exercises to improve range of motion (Jones and Wilson, 2019). Furthermore, Gokeler et al., (2018) states that interventions should be based on improving performance and reducing the risk of reinjury, with elements of sport-specific tasks as the injury usually occur in a sporting environment. 
It has been reported that a variety of rehabilitation programmes do not provide athletes with the right overload and training to allow them to return to sport confidently, as only physical conditions are exercised (Sheppard and Young, 2006). Buckthorpe et al., (2019) says that a rehabilitation programme needs to involve a progression in complex functional movements in uncertain environments to allow the athlete to regain physical and perceptual-cognitive abilities to allow them to be fully prepared to return to competitive sport. 

[bookmark: _Toc1483316005]2.2 Mental Wellness
Injuries can also contribute to mental health issues, with injured athletes experiencing problems such as sleep issues, emotional distress, and poor concentration when out of sport (Li et al., 2017). A study from Foskett and Longstaff, 2017 on UK elite athlete's states that 47.8% showed signs of anxiety/depression, and 26.8% showed signs of psychological distress. Ardern et al., (2016) states that during anterior cruciate ligament injuries, athletes will have feelings of anger, depression, and fear of the future, with 56% of athletes not returning to sport after this injury (Ardern et al., 2011). Another study from Nedder et al., (2025) showed that athletes are 13 times more likely to suffer another anterior cruciate ligament injury when returning to sport within 2 years if they suffer elevated level of stress. Furthermore, according to a study from Gouttebarge et al., (2019), there are between 16% - 34% of high-performance athletes suffering with mental disorders, with anxiety and depression the common diagnoses. Research from Dennis et al., (2016) states that injured athletes will sleep less than non-injured athletes, leading to athletes potentially not being able to recover from injuries due to insufficient rest (Copenhaver and Diamond, 2017). Athletes could face up to 600 stress factors when playing, which include life events, issues with management and lack of confidence with performance, according to Gouttebarge et al., (2017). 
Furthermore, Ivarsson et al., (2014) states that stress is one of the variables that can cause injuries, with stress also damaging quality of life with performance and risk of injuries (Nunez et al., 2021). A study from Kessler et al., (2018) shows that 1 in 5 people will suffer with mental health, with 75% of people experiencing mental health issues by the time they turn 24. Another study on athletes from Kern et al., (2017) showed that 62.5% of athletes had their performances decline due to mental health issues. The rates of depression vary from each gender, with males being as high as 26.7% and women being as high as 36.5% (Ghaedi et al., 2014). In a model by Keyes on mental health, it states that mental wellbeing can be a combination of emotional, psychological, and social aspects in life (Keyes, 2002). The emotional wellbeing is the individual feeling good with indicators including self-satisfaction and positive actions (Keyes, 2007). Ryff (1989) states that the psychological aspects of mental health relate to what is going on in an individual's personal life, with six indicators such having a purpose in life, personal growth, positive individual relationships in life, self-acceptance, independence and adapting well to situations around them. The social aspects relate to how the individual is adapting to society and has five aspects to consider such as, social acceptance, contribution, integration, coherence, and actualisation (Keyes, 1998).

[bookmark: _Toc1097353005]2.3 Nutrition
The importance of nutrition is crucial with it being key in speeding up the rehab process, according to Papadopoulou et al., (2018), with poor nutrition leading to setbacks during recovery and therefore delay the return to sport (Gleeson, 2016). English et al., (2016) states that the importance of protein in your diet to allow the body to heal, with 20-25g per meal being enough. A varied diet with a correct number of micronutrients is key to building a strong immune system (Maggini et al., 2018), with a strong immune system being essential during rehab to reduce the risk of poor sleep, low energy expenditure and an increased chance of being ill, which will have a negative effect on the rehab process (Walsh, 2019). Calder (2020) states that all the micronutrients play a vital role in building a strong immune system due to low levels of vitamins and nutrients in the body, which effects the body’s ability to recover from injuries. 
Kloubec and Harris (2016) talk about the importance of improving athletes eating habits during injury recovery to enhance their recovery and performance when recovered. When injured, athletes will have decline in their energy intake which will then lead to a decline in their protein intake and could potentially lead to potential muscle mass loss (Wall et al., 2013a), leading to a loss of 150-400g of muscle tissue loss in the first two weeks of injuries (Wall et al., 2013b). Mamerow et al., (2014) explains that muscle synthesis rate is 25% more effective in when protein is evenly distributed throughout the day, compared to an unbalanced diet where protein is inconsistent throughout the meals. Tang et al., (2009) states that protein sources from whey, soy and casein can have an improvement the rate of muscle protein synthesis during rest and after resistance training, with Kerksick et al., (2018) stating that 30-40g of casein protein before sleep can lead to an increase in muscle protein synthesis in men, both younger and elderly.

[bookmark: _Toc629746700]2.4 Theoretical frameworks
[bookmark: _Toc1123713348]2.4a The Biopsychosocial Model
Injuries can be a major negative event in the life of athletes, according to Brewer et al., (2017), with injuries triggering feelings of fear, anger, and depression (Park et al., 2023). Rosen et al., (2018) mentions how athletes with recent injuries will have a lack of confidence in their recovery and a feeling of anxiety about injuries returning compared to athletes with no recent injury. One of the key frameworks is the Biopsychosocial Model, which considers the biological, psychological, and social responses. Santi and Pietrantoni (2013) states that the model also consists of several dimensions such as injury characteristics, the results of sports injury therapy, and sociodemographic variables. Biological responses can be linked to how injuries will trigger an increase in stress that causes hormonal, metabolic, and neurological alterations that impact all the systems in the body (Yaribeygi et al., 2017). Hannibal and Bishop (2014) states that the body’s ability to start the relaxation response can be affected by a constant exposure to stress situations such as constant injuries, which leads to disruption to cortisol levels in the body. The psychological responses links to the cognitive, emotional and behaviour disruptions (Chang et al., 2020). The social responses is one of the key responses during injury recovery, with the main aim to give the athletes a clear insight into a positive outcome (Brewer and Redmond, 2016). According to research by Goodard et al., (2020), giving athletes support in a socially is essential to give them a productive coping mechanism and links to reducing physiological stress and enhance adherence with recovery programmes. 

[bookmark: _Toc873323247]2.4b Self-determination theory
Self-determination theory is psychological theory on the way we understand human motivation and the factors that shape personality development (Ryan, 2023). This theory explains how individuals might not comply with programmes due to lack of knowledge, not enough time, and lack of facilities, which will then affect an individual's injury recovery (Owoeye et al., 2020). Research from Donaldson et al., (2019) states that addressing these needs is important for both coaches and individuals to have an understanding on the process of certain rehab programmes. Ryan and Deci (2017) states that the actions must be coherent with the individuals own interests and values for it to be effective, which is important in ensuring a successful recovery from injuries. A study from Sweet et al., (2011) showed that individuals who used the self-determination theory had an increased chance of maintaining physical activity 2 years after cardiac rehabilitation. 

[bookmark: _Toc1388179317]2.5 Technology in Sport
Over recent years, technology has become effective in the injury recovery, with Alam and Schindler (2020) stating that models can identify early indicators of injury risk by examining past imaging data, making the process of adjusting training plans to individuals easier to improve performance and prevent injuries. Further techniques like edge detection, template matching, and morphological analysis are also used to identify any abnormalities in medical images (Azad et al., 2023). Technologies such as MRI and CT scans are vital for professionals to identify injuries such as ligament tears and fractures, according to Cao et al., (2021). AI has become important in recovery, with it improving the speed and accuracy of diagnosis but also making it possible to create injury prevention strategies, which could be the future for sports science (Mazurowski et al., 2023), with Lambert (2022) stating that AI is evolving on a regular basis for it meet the demands needed for medical diagnostics and especially in sports science with the high stake scenarios. There are some things to consider when using AI models, with Patera et al., (2020) mentioning that ethical and legal implication such as data protection, maintaining a transparency in the model and avoiding a bias must be considered when using AI technology. Another issue could be AI not being able to adapt to uncommon injuries and combining data from multi-modal imaging, making it difficult to be effective in certain sporting environments (Li et al., 2023). Technology devices such as accelerometers, gyroscopes, and GPS can used to record movement and physiological patterns, identifying any issues such as poor form, exhaustion or biomechanic stress which could lead to injuries (Nirthika et al., 2022). 

[bookmark: _Toc1249869580]2.6 Return to play
[bookmark: _Int_SKbgAPwM]The significance of evaluating an athlete’s psychological condition is important for the athlete to return to competitive sport following recovery (Lentz et al., 2018). Paterno et al., (2018)   states that athletes who have an elevated level of fear during their return to sport protocols due to an increase in biomechanical asymmetries, which lead to an increased risk of suffering further injuries within 2 years of returning to sport. A study from McPherson et al., (2019) on 329 athletes based on returning from sport after anterior cruciate injury, showed that 52 people sustained a second injury, with the 52 people having a lower psychological readiness compared to the ones who survived. Fear of reinjury is a common reason athletes do not return to sport after suffering an anterior cruciate injury (Kvist et al., 2005). Ardern et al., (2014) states that athletes who have a strong psychological readiness both before and during the early stages of rehabilitation have a higher chance of returning to sport after injury. A study shows that 35% do not return to competitive sport post injury, with 20% not returning to any physical activity (Walden et al., 2016). Drummond et al., (2021) states that testing such as physical assessments will significantly reduce the risk of reinjury compared to people who do not test before returning to physical activity. 
Positive psychological reactions such as self-confidence, motivation and lack of fear are all linked to having a more successful return to competitive sport after injury (Ardern et al., 2013). For Shoulder Injuries, it is common to use to a SI-RSI scale (The Shoulder Instability Return to Sport after Injury), which allows the athlete to be psychologically prepared to return the sport by testing for features such as fear of reinjury, emotional considerations, risk perception, and self-assurance (Gerometta et al., 2018). Having a rehabilitation profile shows the physical and psychological components in a graphic representation, which can then allow goal setting and track progress during all stages of the recovery process (Kamphoff et al., 2013). 



[bookmark: _Toc1227818603]2.7 Website design
When looking at creating a successful website, Rose et al., (2011) states that the website must identify the elements or states that make up an experience’ to be an informative website model for customer service. Visual design is important for both users and designers, with it having an impact on the way users’ attitudes and behaviours towards the website (Martin et al., 2015). Pengerate et al., (2019) suggests that users’ thoughts of the website will be influenced by the visual display of the website, on the other hand, others found that visual design indirectly influences how they act instead of directly (Chopdar and Balakrishnan, 2020). Cheng et al., (2019) suggests that websites with colour will attention from users’ and having a huge impact on users’ first impressions. Colourful website will gain more attention than a website that is black and white due to it being more stylish and exciting for the user (Kandambi, 2022). 
Based on research from Yan et al., (2023), users prefer a more rounded shape button compared to sharper shapes, with it being a more attractive and playful design. The shape of the button can also be linked to having an increased user satisfaction, more clicks and improvement on input accuracy (Biswas et al., 2023). Social Commerce is a business model that has been developed through the use of social media (Wu and Li, 2018) and can be used to engage with customers and create communities online by using tools such a video and virtual chat, group calls and review systems to promote a greater connection and collaboration with customers (Zhang et al., 2014). When designing a website, it is important to retain customers by allowing the customer to develop a connection with brand to keep them interacted long term (Xue et al., 2020). Molinillo et al., (2019) says that customer retention comes from a positive act towards the company such as repurchasing products, willingness to recommend to others and positive feedback of the company, which leads to a strong foundation for a company to thrive. 

[bookmark: _Toc2077646933]2.8 Conclusion 
[bookmark: _Int_9XwsvAD6]To conclude, this literature review has examined a range of processes that need to be considered for injured athletes, explaining the reasons why athletes might not return to sport post injury to the considerations needed during rehab that will allow the athletes to come back fitter and stronger. It also highlights the increase in injury prevention techniques such as strength and conditioning and how an individual looks after their body (Brunker and Khan, 2017), and how effective they are for injured athletes, with key focuses on player and coach education, neuromuscular training, and managing the body load (Steffen et al., 2024). Overall, the research highlights how an interdisciplinary approach to rehabilitation that integrates medical and coaching perspectives is important, with continued research being important to enhance the safety of every athlete, improve prevention strategies and allow athletes to return from sport for a long-term future in performing, with the aim of offering a service that can allow athletes to have that support to return confidently. 
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