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Effects of exercise and/or dietary restriction interventions on weight loss and knee pain in obese older adults with knee osteoarthritis:                    A systematic review
Abstract 
Background:  Knee osteoarthritis (OA) is a leading cause of chronic lower extremity disability among older adults. Obesity is a major risk factor for knee OA and in 2016, the prevalence of obesity in adults across the UK was approximated at 27.8%. There are reports of positive effects of exercise on pain and function in knee OA, however the author of this review decided to further investigate the combined effects of exercise and dietary interventions on weight loss and pain in older adults with knee OA. 
Methods: A systematic search of the effects of exercise and dietary restrictions on weight loss in overweight and obese adults with knee osteoarthritis was completed across the electronic databases of Medline, SPORTDiscus, ProQuest Central and Pub-Med. The searches were inclusive of the terms ‘exercise and obesity’ and ‘diet and obesity’ and ‘weight loss and knee osteoarthritis’. An eligibility criterion was devised by the author and any eligible studies within the last 20 years (2000-2020) were read and critically evaluated. The assessments of the quality of the literature were conducted single-handedly by the author, utilising the PEDro scale (Physiotherapy Evidence Database). The risk of bias for all literature was also assessed by the author using the Cochrane Risk of Bias Tool (RoB 2.0).
Results: The combination of diet-induced weight loss plus exercise showed the most improvements overall on weight-loss and pain scale. 
Conclusion: The combination of diet along with exercise is the optimum intervention for overall weight loss, reduction in pain and improvements in physical function. They produced consistently better and clinically relevant improvements in pain and physical function than either diet or exercise individually. However, studies with a specific focus on long-term (24-36 months) mobility changes in older adults with knee OA may be worthy of further evaluation.
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Introduction 
          Osteoarthritis (OA) is a leading cause of chronic disability among older adults (Messier et al., 2013; Johnson and Hunter, 2014). OA is the 11th highest contributor to disability worldwide, it produces pain, loss of function and an overall reduced quality of life (Dieppe et al., 2000; Sharma et al., 2003). OA is a highly prevalent and disabling condition that most commonly affects the knee joint, the medial tibiofemoral compartment therefore causing knee OA (Cross et al., 2014; Murphy et al., 2012). Knee OA is a vast problem within public health with a risk of 40% in men and 47% in women (Johnson and Hunter, 2014). Knee OA is an active disease process with joint destruction by both biomechanical and proinflammatory factors with pain being the most dominant characteristic (Messier et al., 2013; Johnson and Hunter, 2014). Furthermore, a vast number of patients with OA also have additional conditions such as obesity, diabetes, and heart disease (Nelligan et al., 2019).

         Obesity is a major risk factor for knee OA and various other chronic illnesses including ischaemic heart disease, stroke, and type 2 diabetes (Messier et al., 2013; Guh et al., 2009). The prevalence of obesity has increased massively over the last few decades with rates tripling globally between 1975 and 2016 (Scheelbeek et al., 2019). In 2016, the prevalence of obesity in adults across the UK was approximated at 27.8% (Scheelbeek et al., 2019). The evidence supporting current treatments for knee OA is insufficient. Of the patients treated pharmacologically, roughly half note a 30% reduction in pain, but mostly without improved function (Turk, Wilson and Cahana, 2011). However, there are a few studies on long-term weight loss in obese adults with knee OA that presented small improvements (Messier et al., 2004; Bliddal et al., 2011). With the prevalence of OA increasing and escalating rates of obesity rates, research into effective and inexpensive interventions to support conservative managements of OA are a growing priority (Williams et al., 2015). As there is no definitive long-term cure for knee OA, it is vital to encourage patients to self-manage their condition via exercise and/or dietary amendments (Nelligan et al., 2019). There have been reports of positive effects of exercise on pain and function in knee OA, therefore exercise is advised as a main treatment for knee OA in all clinical guidelines (Fransen et al., 2015; Tanaka et al., 2013; Nelson et al., 2014; McAlindon et al., 2014). 
          Despite the clinical recommendation of exercise and diet for patients with knee OA, there is a lower number of systematic reviews synthesising the effectiveness of combining exercise and dietary restriction interventions on pain and musculoskeletal function of overweight/obese older adults with knee OA (Alrushud et al., 2017). This review looked to answer the following question: ‘Are there significant improvements in weight loss and knee pain in obese adults with knee OA after an intervention of exercise and/or dietary restrictions?’. The author aimed to determine a link between diet and or exercise on weight loss along with the reduction of pain in older adults suffering from knee OA. Further to this the author aimed to review studies including older adult participants, interventions of either exercise, diet or a combination of both, comparator groups or comparisons to baseline statistics and results of the outcomes. The author decided to carry out this literature review as they felt that the current coronavirus (COVID-19) pandemic has forced people to stay at home, therefore massively impacting daily exercise for many. The decrease and/or lack of daily exercise is causing surges in weight gain and obesity, therefore adding to the increasing onset and prevalence of knee OA. They felt that there was further importance to discuss the impact of dietary restrictions as well as exercise interventions in obese adults with knee OA, considering the combination of the two and their impacts of the interventions over a time-period of up to 18 months.
 
Methods 
Primary Outcomes 
To establish the impact of exercise and dietary restrictions on weight loss in overweight and obese adults with knee osteoarthritis.  

Identification of relevant studies 
A systematic search of the effects of exercise and dietary restrictions on weight loss in overweight and obese adults with knee osteoarthritis was completed across the electronic databases of Medline, SPORTDiscus, ProQuest Central and Pub-Med. Some restrictions were integrated for recent research coverage from the last 20 years, from 2000 to 2020 to ensure clinically acceptable and modern studies. Searches were carried out including the terms ‘exercise and obesity’ and ‘diet and obesity’ and ‘weight loss and knee osteoarthritis’. Additional literature containing information on exercise and/or diet interventions in overweight and obese populations with knee OA were also considered appropriate. The research undertaken by the author included reading through the various studies initially collected and deemed relevant or irrelevant. Once deemed relevant, the author critically assessed and evaluated the literature based on their inclusion and exclusion criteria.

Eligibility Criteria 
This literature review was carried out independently, therefore all decisions were made subjectively by the author. The author devised an inclusion and exclusion criteria which was followed and adhered to when reading and assessing all literature. A list of 10 inclusion criteria was included: 1. All studies must be full text papers, written or available in English. 2. All studies must have been peer reviewed. 3. All research studies must have been published within the last twenty years (2000-2020). 4. Studies must include interventions of either dietary adaptations, exercise or both. 5. Studies must contain adult participants that are either overweight or obese with knee OA. 6. Participants could be males or females over the age of 50. 7. Studies must include a participant eligibility criteria. 8. All studies being reviewed must be a randomised control trial (RCT) design as these sit higher within the evidence higherarchy. 9. All studies must include a randomised grouping of participants. 10. The study methods should all include adult participants, interventions, comparators, and the results should clearly present the outcomes. A few of these inclusion criteria are strictly to academic standards however some are more detailed due to the specificity in the research question. Figure 1 demonstrates a flow diagram presenting the research process of the relevant studies for critical appraisal. This was created by the author in line with the PRISMA guidelines initially devised by Moher et al., (2009). 
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Figure 1. A PRISMA flow diagram by (Moher et al., 2009), created and used by the author in the review as a demonstration of the process of literature collection for critical appraisal.  



Assessment of Study Quality
The literature selected for quality assessment was reviewed by the author using the PEDro (Physiotherapy Evidence Database) 11-point scale system by (Verhagen et al., 1998). Studies attained either a ‘yes’ (meaning that the point is included) or a ‘no’ (meaning that the point is not included) to each point on the PEDro scale. Studies that scored 3 or below were deemed poor quality, any studies that scored between 4-5 were considered fair and scores from 6-11 were perceived high quality studies. Table 1 presents the results from the Pedro analysis carried out by the author. 

Table 1. Quality of the literature by analysis using the PEDro scale by Verhagen et al., (1998).
	Source
	Quality Criteria

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	Score out of 11

	Messier et al., (2004).
	YES
	YES
	NO
	YES
	NO
	YES
	YES
	NO
	YES
	YES
	YES
	8

	(Krasilshchikov et al., 2011).
	YES
	YES
	NO
	YES
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	9

	(Messier et al., 2013).
	YES
	YES
	NO
	YES
	NO
	NO
	NO
	YES
	YES
	YES
	YES
	7

	(Christensen et al., 2015).
	YES
	YES
	YES
	YES
	NO
	NO
	NO
	YES
	YES
	YES
	YES
	8

	(Kuptniratsaikul et al., 2018).
	YES
	YES
	YES
	YES
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	10

	(Mihalko et al., 2019).
	YES
	YES
	NO
	YES
	NO
	NO
	NO
	YES
	YES
	NO
	YES
	6

	(Messier et al., 2020).
	YES
	YES
	NO
	YES
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	9

	(Bennell et al., 2020).
	YES
	YES
	YES
	YES
	YES
	NO
	YES
	YES
	YES
	NO
	YES
	9


1. Eligibility criteria were specified. 2. Subjects were randomly allocated to groups (in a crossover study, subjects were randomly allocated an order in which treatments were received). 3. Allocation was concealed. 4. The groups were similar at baseline regarding the most important prognostic indicators. 5. There was blinding of all subjects. 6. There was blinding of all therapists who administered the therapy. 7. There was blinding of all assessors who measured at least one key outcome. 8. Measures of at least one key outcome were obtained from more than 85% of the subjects initially allocated to groups. 9. All subjects for whom outcome measures were available received the treatment or control condition as allocated or, where this was not the case, data for at least one key outcome was analysed by “intention to treat”. 10. The results of between-group statistical comparisons are reported for at least one key outcome. 11. The study provides both point measures and measures of variability for at least one key outcome.


Risk of bias in the studies examined 
The Cochrane Risk of Bias tool (RoB) identifies risk of bias in research studies by scoring them as ‘low’, ‘some’ or ‘high’ (Higgins et al., 2011). This has recently been improved by Sterne et al., (2019) who devised the Cochrane Risk of Bias tool (RoB 2.0) to identify a result for risk of bias in research by five domains. The majority of literature was evaluated as having some risk of bias however one study presented a lower risk of bias. Table 2 presents the author’s assessment results for each piece of literature. 
Table 2. Outcomes from the Cochrane RoB tool (2.0) by Sterne et al., (2019).
	Study
	Domain 1
	Domain 2
	Domain 3
	Domain 4
	Domain 5
	Result

	Messier et al., (2004).
	SOME
	LOW
	LOW
	LOW
	LOW
	SOME

	(Krasilshchikov et al., 2011).
	LOW
	LOW
	LOW
	LOW
	SOME
	SOME

	(Messier et al., 2013).
	LOW
	LOW
	LOW
	LOW
	LOW
	LOW

	(Christensen et al., 2015).
	LOW
	SOME
	LOW
	SOME
	LOW
	SOME

	(Kuptniratsaikul et al., 2018).
	LOW
	LOW
	SOME
	SOME
	SOME
	SOME

	(Mihalko et al., 2019).
	SOME
	LOW
	SOME
	LOW
	SOME
	SOME

	(Messier et al., 2020).
	SOME
	SOME
	LOW
	LOW
	SOME
	SOME

	(Bennell et al., 2020).
	SOME
	LOW
	SOME
	LOW
	LOW
	SOME


Domain: 1. Risk of bias arising from the randomisation process. 2. Risk of bias due to deviations from the intended interventions (effect of assignment to intervention). 3. Missing outcome data. 4. Risk of bias in measurement of the outcome. 5. Risk of bias in selection of the reported result.




Results 
Summary of programmes 
          The literature search led to 208 applicable results from the four databases. Figure 1 presents the process of the data extraction, which led to a total of 103 studies being excluded for various reasons. Therefore, a total of 8 studies were included as they were deemed to be the most relevant and eligible for review. The author provided an outline of all the studies included along with brief summaries of the results and outcomes in table 3. All studies pooled for review were inclusive of male and female participants aged 50+, which provided a more consistent age range when looking at body weight and knee OA. All participants in the studies were either overweight or obese with a presence of knee OA. Further to this, all studies contained interventions of either exercise, diet restrictions or a combination of the two. However, 5 studies included interventions of 12-18 months and only 3 studies included an intervention of 12 weeks or less. 
          There was however some heterogeneity between the studies due to the inclusion criteria for this literature review not being massively precise. When reviewed, 5 of the studies assessed the effects of exercise and/or diet interventions both individually and combined on body mass and pain scale scores over 12-18 months. A further 3 studies assessed the interventions of different types of exercise programmes on body mass and pain scale over a duration of 4-12 weeks. Furthermore, all studies pooled together for review included comparisons to baseline measurements on either bodyweight/mass, pain or overall function. Table 3 presents an overall summary of the literature studies with the results and outcomes.









Table 3. Summary of the research studies assessing the effects of exercise and/or dietary restrictions on weight loss in obese adults with knee osteoarthritis.
	Source
	Subject Details
	Type of Study
	Method/ Intervention
	Results
	Outcome

	Messier et al., (2004).
	316. Age 60+. Obese with knee OA.

	RCT.
	4 groups: healthy lifestyle (control), D, E, and D+E. 18-month intervention.
	Weight loss (% of BW): D = 4.9%. D+E = 5.7%. E =3.7%. Healthy lifestyle (control) = 1.2%.
P+ decrease (%): D+E = 30.3%. P+ improved in all 4 groups.
	Both weight loss intervention groups (D, D+E) lost significantly more weight relative to the healthy lifestyle group. The combination of D+E produces consistently better and clinically relevant improvements compared to D or E alone.

	(Krasilshchikov et al., 2011).
	16 (F). Age 50-64. Overweight/obese with knee OA.
	RCT.
	2 groups: INT and CON. 8-week intervention. 
	Body mass: 
No significant (p > 0.05) improvements (p = 0.260). WOMAC pain score: Significant improvements of 4.1% shown (p = 0.020). 
	8-weeks progressive exercise training combining resistance and aerobic exercises have a positive impact on early- stage knee OA. Improvements were shown in WOMAC pain score.


	(Messier et al., 2013).
	454. Age 55+. Overweight/obese with knee OA. 
	RCT.
	3 groups: D, E and D + E.
18-month intervention.
	Weight loss (% of BW): D= 9.5% (8.9kg). D + E= 11.4% (10.6 kg). E= 2.0% (1.8 kg).
WOMAC P+ score: D + E = less P+ than E. D+E = 38% of little/no P+ after 18 months with scores of 0 or 1 compared with 20% and 22% of D and E.  
	D + E and D groups had more weight loss than the E group. D group had greater reductions in knee compressive force than those in the E group, and those in the D + E group had less knee pain and better function than those in the D and E groups.

	(Christensen et al., 2015).
	192. Age 50+. Obese with knee OA.
	RCT.
	3 groups: D, E and C (“no attention”). 12-month intervention.
	Weight loss: D = 11.0 kg. E= 6.2 kg. C=8.2 kg.
P+: All patients had a reduction in VAS P+. No differences in P+ reduction between groups.
	 D intervention was superior to both E and C groups in maintaining weight loss.

	(Kuptniratsaikul et al., 2018).
	80. Age 50+. Obese with knee OA.
	RCT.
	2 groups: C and S. 4-week intervention.
	All outcomes in both groups were significantly improved at the end of week 4 compared to baseline, except for BW. No significant difference was observed between groups for joint or muscle P+. 
	Exercise using an underwater treadmill was found to be as efficacious as home exercise for relieving P+ and improving function in obese people with mild to moderate knee OA.

	(Mihalko et al., 2019).
	454. Age 55+. Overweight/obese with knee OA.
	RCT.
	3 groups: E, D and D+E. 18-month intervention.
	Participants who reported greater self-efficacy prior to randomisation had significantly better function and less P+. D+E reported significantly higher self-efficacy as measured by the balance, gait and walking efficacy for duration scales when compared with D or E. 
	D+E is the treatment of choice to maximise both psychological process-related outcomes and patient-centred clinical outcomes for older, overweight, and obese adults with knee OA. 

	(Messier et al., 2020).
	454. Age 55+. Overweight/obese with knee OA.
	RCT.
	3 groups: E, D and D+E. 18-month intervention.
	Weight loss: D = 9.5% (8.9 kg). D + E = 11.4% (10.6 kg). E = 2.2% (1.8 kg). Both the D and D + E interventions resulted in significantly lower joint loads compared to the E intervention.
	When looking biomechanically, dietary weight loss produced the most significant load reductions at the hip, knee, and ankle.

	
(Bennell et al., 2020).
	
128. Age 50+. Obese with knee OA.
	
RCT.
	
2 groups: NWB quadriceps strengthening and WB) functional exercise. 12-week intervention.
	
Both groups demonstrated improved P+ and function at 12 weeks.
	
NWB quadriceps strengthening exercise and WB functional exercise led to similar improvements in the primary outcomes of P+ and function over 12 weeks.


OA= Osteoarthritis. RCT= Randomised control trial. BW= Body weight. D = Diet E= Exercise D+E = Diet + Exercise. P+=Pain. F=Female. INT= intervention. CON= non-exercising control. C = control group. S= Study group. NWB= Non weight bearing. WB= Weight bearing.




Discussion 
          Messier et al., (2004) discovered that an intervention of diet plus exercise demonstrated significant improvements (30.3%) in self-reported knee pain when compared to a healthy lifestyle group. They conducted a randomised control trial in which overweight/obese adults with knee OA were randomised into four 18-month intervention groups and found that the two weight-loss groups lost more body weight than the healthy lifestyle group. The diet-only group lost an average of 4.9% of their body weight, those in the diet plus exercise group lost 5.7%, the exercise-only group lost 3.7% while those in the healthy lifestyle group lost 1.2% of their body weight (Messier et al., 2004). Messier et al., (2013) also carried out an 18-month, randomised clinical trial in 454 overweight and obese adults over the age of 55 with knee OA. Both diet intervention groups lost considerably more weight than the exercise group alone. The diet group lost 9.5% (8.9kg), the diet plus exercise group lost 11.4% (10.6kg) and the exercise group lost 2.0% (1.8kg) of their baseline body weight (Messier et al., 2013). Between-group comparisons of WOMAC pain and function at 18 months revealed that the diet plus exercise had less pain than the individual diet or exercise groups. Results revealed that 38% of the diet plus exercise group reported little or no pain after 18 months, compared with 20% in the diet group and 22% in the exercise group (Messier et al., 2013).
          Further to this Christensen et al., (2015) investigated 192 obese patients (ages 50+) with knee OA after an intensive weight loss programme, who received 12 months of either dietary support, an exercise programme or “no attention” (control group). Results revealed that the diet group on average lost the most weight of 11.0kg, the exercise group lost 6.2kg and the control group lost 8.2kg (Christensen et al., 2015). All groups had statistically significant reductions in pain with no large differences between groups (Christensen et al., 2015). Mihalko et al., (2019) examined the baseline associations among self-efficacy and physical activity, function, and pain; longitudinal changes in self-efficacy; and whether self-efficacy mediates treatment effects on clinical outcomes. The Intensive Diet and Exercise for Arthritis (IDEA) trial was an 18-month randomised controlled study where 454 overweight/obese adults over age 55 with knee OA were randomised to intervention groups of exercise, diet-induced weight loss, or both combined (Mihalko et al., 2019). Results showed the diet plus exercise group reported higher self-efficacy for gait, walking duration and balance in contrast with the diet or exercise only groups (Mihalko et al., 2019). Messier et al., (2020) further looked at the IDEA trial where results showed that the diet plus exercise group walked faster at the 18-month follow-up and there was also a significant response to weight loss. It can be decided that diet plus exercise is the treatment of choice to maximise both psychological process-related outcomes and patient-centred clinical outcomes for older, overweight, and obese adults with knee OA. However, when looking biomechanically at improvements, dietary weight loss produced the most significant load reductions at the hip, knee, and ankle (Messier et al., 2020). 
          From evaluating the 5 studies discussed above, it is suggested that the combination of diet plus exercise generates consistently better and clinically relevant results. They all showed improvements in either bodyweight/mass, pain and physical function in older overweight and obese adults with knee OA than diet or exercise individually. The studies all assessed the outcomes of bodyweight and pain levels in obese older adults with knee OA and all suggest that diet plus exercise is the best intervention method for reducing body mass and pain levels. However, to be fully convinced that this is the case for long-term weight maintenance and pain reduction, further studies could include methodologies with interventions over 24-36 months before making comparisons and discussing the long-term effects of exercise/dietary interventions on body mass and pain in obese older adults with knee OA.
          Krasilshchikov et al., (2011) looked at the effect of a randomised 8-week intervention of progressive and combined resistance and aerobic exercise on knee OA in 16 overweight/obese females between the ages of 50-64. Results showed that the 8-week intervention programme presented significant improvements in WOMAC pain score by 4.1% but no improvements in body mass (Krasilshchikov et al., 2011). With regards to pain and physical function scores, differences were found between the intervention and control groups following the 8-week intervention period (Krasilshchikov et al., 2011). Therefore, this study concluded that progressive combined resistance and aerobic exercises can be beneficial for overweight/obese patients with early-stage primary knee OA. In addition to this, Kuptniratsaikul et al., (2018) conducted a randomised controlled trial to investigate the efficacy of a 4-week underwater treadmill exercise routine, compared to a home exercise schedule relative to pain relief and functional improvement in 80 obese patients with knee OA (aged 50+). The results of this study showed that all outcomes in both groups were significantly improved at the end of week four compared to baseline, except for body weight (Kuptniratsaikul et al., 2018). 
            Both studies above examined the effects of aerobic exercise however, when making comparisons to baseline for pain and functional improvement they used the 6-minute walking distance test. The 6-minute walking test is considered useful for basic comparisons however according to Heresi and Dweik, (2011), the test does not provide insight into the mechanisms of exercise limitation and the results can be affected by a variety of factors, including age, sex, height, and weight. Therefore, it may be appropriate to use a stationary bike set to the correct height, hip and knee angle for a comparative test before and after an intervention programme inclusive of cycling 2 or more hours each week. This is because the promotion of regular aerobic exercise such as cycling for 150 minutes per week is highly recommended for individuals with chronic conditions such as knee OA (ACSM, 2013; Brosseau et al., 2017).
          Bennell et al., (2020) compared the effectiveness of two exercise programs for 128 obese adults aged 50 and over with knee OA. They used interventions of home-based non-weight bearing quadriceps strengthening or weight bearing functional exercise for 12 weeks. Results showed that both groups demonstrated improved pain and function at 12 weeks (Bennell et al., 2020). Non-weight bearing quadriceps strengthening exercise and weight bearing functional exercise led to similar improvements in the primary outcomes of pain and function over 12 weeks (Bennell et al., 2020). Although both groups showed improvements in pain and function, there were between-group differences. This may be because the intervention was only 12 weeks. Therefore, it could be assumed that a methodology including a longer intervention of 6-12 months or longer may produce larger between-group differences.

Practical Implications 
          Current research suggests that the combination of exercise and diet-induced weight loss is the intervention treatment of choice to achieve optimum physical function and pain reduction in overweight/obese adults with knee OA. Future research should also be of higher quality, focusing more on the duration of methods used, the inclusion/exclusion criteria and ensuring a lower risk of bias for possible future review(s).

Conclusion  
          Based upon current evidence synthesised in this review, it is hard to judge the effectiveness of a combined programme of diet and physical activity due to the lower number of included trials, participants and the quality of available evidence. Only moderate quality evidence was available to investigate the intervention programmes. Nonetheless, the narrative synthesis suggests that interventions using combinations of diet along with exercise tend to be more effective on weight loss and the reduction in knee pain and improving function. The combination of diet plus exercise is shown to produce consistently better and clinically relevant improvements in pain and physical function in older overweight/obese adults with knee OA than either diet or exercise individually. However, studies with a specific focus on long-term (24-36 months) mobility changes in older adults with knee OA may be worthy of further evaluation. 
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STUDENT FEEDBACK FORM


This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
	
	

	
	20
	

	
	
	

	2. Knowledge and Understanding Skills
	
	

	

	10
	

	
	
	

	3. Cognitive and Intellectual Skills
	
	

	

	30
	

	
	
	

	4. Practical Application Skills
	
	

	



	30
	

	
	
	

	5. Transferable Skills for Life and Professional Practice
	
	

	


	10
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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