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The effect of exercise on knee osteoarthritis – A Systematic Review  
Abstract:
Objectives: To gather and update evidence on the effect of exercise on knee osteoarthritis.
Method: This current literature review will be conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA-P) guidelines (Liberati et al., 2009). A systematic review of the current literature was performed between 10/03/2022 and 18/03/2022 using the electronic databases SPORTDiscus, university database (University of Wales Trinity Saint David library database), ProQuest, Cochrane database, (2011 to present).
Results: Database searching identified 550 studies for eligibility (Figure 2). After the removal of duplicates 205 studies were excluded and 223 records were screened based on title and abstract. 18 full text articles were assessed, and 10 did not meet the eligibility criteria. Eventually, we included 8 studies into the qualitive assessment.
Conclusion: Overall, what I found form this systematic review is that exercise does have an effect on patients with knee OA. The pain relieving effect is the most common which is a positive sign and this is main problem of this disease. Clearly there is a big room for more research done on this topic which was also conclusive in studies selected.
Introduction 
As of now regular physical activity is very important in people lives as it can be beneficial in many ways. Frequent exercise is clearly associated with cardiovascular health and a decrease in cardiovascular mortality. It also decreases the risk of developing cardiovascular diseases which is always a good thing (Nystoriak and Bhatnagar, 2018). Exercise as has huge benefits on  the heart as it increases cardiac output and blood pressure, but individuals adapted to exercise show lower resting heart rate and cardiac hypertrophy (Nystoriak and Bhatnagar, 2018). It is seen that lack of exercise and inactivity can increased chance of cardiovascular events and premature death. Thing such as type 2 diabetes, some cancers, falls, osteoporotic fractures, and depression are seen to have big reductions due to certain adequate physical activities like walking, swimming, cycling etc (Agarwal, 2012). 
Although exercise is clearly beneficial for our health and wellbeing, and can result in a number of well documented physical fitness and health benefits. The impact of exercise can have negative reactions to our musculoskeletal structure. Musculoskeletal injuries frequently occur when participating in vigorous exercise whether that be runners, athletes etc (Jones, Cowan and Knapik, 1994). What ca. influence the risk of injury are intensity, duration and frequency. When controlling these parameters of exercise, we can see positive fitness and health effects of physical training appear. However, these can also give big risks of injury if not take into account when exercising (Jones, Cowan and Knapik, 1994). 
Osteoarthritis (OA) is one of the most common joint disorders in the US and many other countries. Due to things such as obesity and older age this disorder is becoming more common (Lespasio, 2017). When looking at knee OA, it affects  the 3 compartments of the knee joint (medial, lateral, and patellofemoral joint) and can severely interfere with daily life activities of individuals (Lespasio, 2017). Knee osteoarthritis can be split into two types, primary and secondary. Primary osteoarthritis is articular degeneration without any apparent underlying reason. Secondary osteoarthritis is the consequence of either an abnormal concentration of force across the joint as with post-traumatic causes or abnormal articular cartilage (Europe PMC, 2016). Knee OA can be caused by many factors such as joint integrity, genetic predisposition, local inflammation, mechanical forces, and cellular and biochemical processes (Lespasio, 2017). Other things such as family history and age can also play a big factor as we see mainly elder people by age 65 years and in more than 75% of people older than age 75 years (Lespasio, 2017). Over time it seems that this disease becomes more severe, more frequent, and more debilitating, and that the rate it progresses at can vary for each individual (Europe PMC, 2016). When looking at a clinical point of view, what we would see with knee OA is knee pain that gets worse with prolonged activity, repetitive bending, inactivity. It will also show swelling ta the knee and the patient will feel stiffness in that area (Europe PMC, 2016). What we generally see is that with rest and ice or anti-inflammatory medication it will get better, but once aggravated its back to where it started (Europe PMC, 2016). When looking at the treatment of this disease, there are many options and guidelines that have been tested. One of them being, to lose weight due to there being too much weight that the knee can handle. This then gives the symptoms of inflammation around the knee (Jevsevar, 2013). However, there is strong recommendation that patients with symptomatic OA of the knee participate in self-management programs, strengthening, low-impact aerobic exercises, and neuromuscular education and engage in physical activity consistently (Jevsevar, 2013). This type of treatment is seen to control the painful signals originated from these joints and to improve functionality and quality of life (Petrella, 2000). This is because inactivity and disuse are bad for the health of the knee joint, the absence of mechanical stimulation induces a more rapid cartilage degeneration due to cartilage softening/thinning, decrease of glycosaminoglycan content, impaired joint mechanics and flexibility (Petrella, 2000).
Consequently, the primary aim of this systematic review was to evaluate the effect of exercise on knee osteoarthritis. A secondary aim was to evaluate the quality of existing studies and the impact of study quality on the interpretation of results.
Method 
Protocol and registration
[bookmark: _Hlk93015107][bookmark: _Hlk99032610]This current literature review will be conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA-P) guidelines (Liberati et al., 2009). This protocol has been created to describe the rationale, hypothesis, and planned methods of the preventions of concussion in sport. Furthermore, the PRISMA-P checklist is followed to ensure that the correct inclusion criteria has been incorporated.  
Search strategy
A systematic review of the current literature was performed between 10/03/2022 and 18/03/2022 using the electronic databases SPORTDiscus, university database (University of Wales Trinity Saint David library database), ProQuest, Cochrane database, (2011 to present). The following phrases will be utilised as keywords in the search: Knee Osteoarthritis, Arthritis, Exercise, effect of exercise, exercise and Knee osteoarthritis. 
Study selection
The following data was collected by author (YA), and put into a summary table fig.1. This includes reference, study design, population, Primary outcome measures and outcome.
Risk of bias assessment  
One author (YA) independently assessed the risk of bias for each study regarding the methodological quality.
Inclusion and exclusion criteria 
Population:
Studies that involved patients that had knee osteoarthritis. There was no age limit of specific guidelines for this, however age range most likely to be 60+ due to the type of disease and how it acts on older people. 
Intervention:
In this review, it will include studies that look at the effect of different exercises on patients with knee osteoarthritis.  
Control:
This review will include studies that have a control group that do not use interventions as a measure.
Outcomes:
The primary outcome that is necessary in this study is to resolve if exercise has an effect on patients with knee osteoarthritis. 
Quality assessment 
[bookmark: _Hlk93013742]The quality of the included meta-analyses were assessed using the updated version of A Measurement Tool to Assess Systematic Reviews (AMSTAR 2), by (YA) independently. AMSTAR 2 is a critical appraisal tool that assesses 16 domains of methodological quality in a systematic review. Seven of these domains are considered critical and the AMSTAR 2 rating of a study can be considered critically low, low, moderate, and high based on how many critical and non-critical weaknesses were found (Shea et al., 2017). These ratings represent the overall confidence in the results and should be interpreted as the reliability of a systematic review to provide an accurate and comprehensive summary of the available studies.
Results 
[bookmark: _Hlk93015178]Database searching identified 550 studies for eligibility (Figure 2). After the removal of duplicates 205 studies were excluded and 223 records were screened based on title and abstract. 18 full text articles were assessed, and 10 did not meet the eligibility criteria. Eventually, we included 8 studies into the qualitive assessment. Figure 1 presents the PRISMA flowchart for the study selection process, presenting the reasons for exclusion.
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Fig. 1 – Prisma Flowchart
From the 8 selected studies we can see that from my summary table (fig.2) there were a few different types of study designs selected to go through their research. A few of the studies looked at using randomised controlled trial within their methods  (Bandak et al., 2021), (Nejati, Farzinmehr and Moradi-Lakeh, 2015). Two studies performed systematic/literature searches through a range of databases such as Medline and pubmed (Raposo, Ramos and Lúcia Cruz, 2021),(Petrella, 2000). The rest of the studies included ranges of designs which may have included some of the above (Bautch, Malone and Vailas, 1997), (van Gool et al., 2005), (ZHANG et al., 2012).
[bookmark: _Hlk98862169][bookmark: _Hlk98864716]When looking at the summary table its important to look at the population used in each one and that could make a difference in the outcome of the study. Only three of the studies included focused on specific age ranges for their population. One of the studies focused on overweight and obese  older adults (> 60 years) with Knee OA (van Gool et al., 2005). One of the studies had their inclusion criteria for people with Knee OA that were age below 65 (Thorstensson et al., 2007). Another study focused on patients who were aged between 41-63 (ZHANG et al., 2012). The rest of the studies did not have specific age ranges that they wanted as tehri population, but only if they had knee OA (Petrella, 2000) (Bautch, Malone and Vailas, 1997), (Raposo, Ramos and Lúcia Cruz, 2021), (Bandak et al., 2021), (Nejati, Farzinmehr and Moradi-Lakeh, 2015). All studies made sure that their population had knee OA, and also did not focus on any specific genders and involved both.  
[bookmark: _Hlk98864609][bookmark: _Hlk98864811]In the primary outcome measures for the studies, they all needed to include some sort of exercise and how it affected treatment of knee OA. Some of the studies have extra thing that they want to specifically look at. For example in one of the studies they want to look at inflammatory activity in synovitis and bone marrow lesions (BMLs) assessed by magnetic resonance imaging (MRI) in patients with knee OA (Bandak et al., 2021). Another one of the studies focus on the effect of exercise on knee adduction moment during one-leg rise and gait, which is a bit more specific with the movement (Thorstensson et al., 2007). When looking at the type of exercises some studies look at using low intensity weight bearing training as exercise treatment (Petrella, 2000) (Bautch, Malone and Vailas, 1997). The rest of the studies have some specific types of exercises, but range from using aerobic and strengthening exercises (van Gool et al., 2005), (Raposo, Ramos and Lúcia Cruz, 2021), (Bandak et al., 2021), (Thorstensson et al., 2007), (ZHANG et al., 2012), (Nejati, Farzinmehr and Moradi-Lakeh, 2015). 
[bookmark: _Hlk98864871]What matters to us most is the results and what conclusive evidence they found from their studies. What I can see from the studies is that all of the studies that looked at reducing pain symptoms saw a reduction in pain after doing the exercises set in their study (Petrella, 2000), (Bautch, Malone and Vailas, 1997), (van Gool et al., 2005), (Raposo, Ramos and Lúcia Cruz, 2021), (Bandak et al., 2021), (Thorstensson et al., 2007), (Nejati, Farzinmehr and Moradi-Lakeh, 2015). Other aspects of the patients were also looked at by this type of treatment such as improved physical function, quality of life, reduction in inflammation etc. A few of the studies stated improvements in these areas after the exercise treatemet and other modalities (van Gool et al., 2005), (Raposo, Ramos and Lúcia Cruz, 2021), (Nejati, Farzinmehr and Moradi-Lakeh, 2015). However, in three of the studies selected they state that they believe the evidence they got may not have been good enough and indicate that more research needs to be done in order to get more reliable answers (Thorstensson et al., 2007), (Petrella, 2000), (Bautch, Malone and Vailas, 1997). 
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Discussion 
This systematic review aimed to provide an overview of the effect of exercise on knee osteoarthritis. When looking at the results relatively all of the studies showed some sort of positive effect on knee OA which gives signs that this type of treatment may be effective. Obviously all of the studies did not specifically focus on using the same techniques but all made sure that they had people with knee OA and used some sort of exercise to give an effect. The ones that had more of a specific focus was the study by (Bandak et al., 2021) that looked at inflammatory activity in synovitis and bone marrow lesions (BMLs) assessed by magnetic resonance imaging (MRI) in patients with knee OA. What they were able to find from this was inflammatory activity was unchanged, but the pain they were getting had reduced which shows good signs of this intervention. However, it did not specifically show improvement on what they were looking for. 
From the results section, what we can see is that the population of each study was pretty much the same. However, what was different in some was the age range that they specifically looked at. When focusing on the certain age groups, they looked at elderly people who had knee OA which is what is expected. This is because the average person who has this disease is usually elderly people, aged 65 or older. Most of the results from this area didn’t specify what age they wanted, however if they did show the ages in their study I would expect the majority of people to be in that older age range due to the research done on this disease and how it effects people. 
For the interventions/outcome measures most chose to use lower intensity ways of exercising in order to treat the patient. Strengthening and aerobic exercises were used the mots frequently which is expected as strengthening areas around the knees would give more stability to the knee. aerobic exercises were also used but not at high intensity, this is good as it would allow for more movement in the knee. if we look at the research by (Jevsevar, 2013), they talk about how weight loss can effect this disease as that weight may be causing the disease to occur in the knees. From the results we can see that some of the studies included overweight and obese patients, so that would give them some valid evidence to see if those studies are correct. Looking at the results and conclusions from the studies we can see that there is a lot of evidence supporting the choice of exercise for knee OA. All of the studies showed some of positive effect, whether it was pain reduction, improvement of function, better quality of life  etc. sop clearly from these studies there is a good amount of evidence showing positive signs. Pain reduction was a big factor and was reduced in multiple studies that we looked at which is a good sign, as that is the main thing you want treated first. None of the studies showed negative impacts of exercise as treatment for this disease which is quite a statement. Only one point made by some of the studies, which was there isn’t enough research/evidence on this topic in order to have it as a primary treatment modality compared to others. We can clearly see that from these 8 there is enough evidence showing me that exercise is effective, however I agree that more studies on this would give a more reliable answer. 
Conclusion
Overall what I found form this systematic review is that exercise does have an effect on patients with knee OA. The pain relieving effect is the most common which is a positive sign and this is main problem of this disease. It also helps improve quality of life and function which will help in the long term for their health. Clearly there is a big room for more research done on this topic which was also conclusive in studies selected. However, from the studies I chose to focus on they show a good amount of evidence that this can be a suitable treatment method for patients with knee OA.   
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