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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.

Page 1 of 9


	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	





	20
	

	
	
	

	2. Knowledge and Understanding Skills

	
	

	





	20
	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	





	30
	

	
	
	

	4. Practical Application Skills

	
	

	





	20
	

	
	
	

	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%)
	
	




Can Athletes Compete On A Plant Based Diet?

There are many reasons for choosing vegetarianism, including ethical, financial, social, health, food preference, dieting, and a form of control in one’s life, but a reason becoming more popular is for the perceived athletic performance benefits. This study will look into key elements required for optimal performance in vegetarian athletes, including carbohydrate and protein intake, creatine levels and the micronutrients iron and vitamin B12. From the literature it will decipher whether vegetarian athletes can consume enough micro and macro nutrients in order to compete at an elite level.
Athletic performance and health are dependent on many key factors including rest, exercise, nutrition and overall lifestyle.  One nutrition strategy gaining the attention of athletes, coaches, and the medical community alike is a plant-based diet claiming it has the potential to improve both athletic performance and overall health. In particular, a whole foods plant-based diet including fruits, vegetables, legumes, mushrooms, nuts, and whole grains. 
In 2019 Netflix released a plant-based diet documentary which showcases success stories of athletes who have adopted such diets, triggering internet search interest for the term “plant-based diet” (Hartwell et al., 2021). The documentary outlines scientific studies which back up claims that plant-based diets are superior to other diets and that plant-based diets are beneficial to both athletes and non-athletes (The Game Changers Official Film Website | Documentary, 2021). However, there were also scientific inaccuracies and a bias to suit the producer James Cameron’s bias (James Cameron owns a vegan protein powder company), with no interviews being conducted with any researchers, scientists, nutritionists or athletes with an alternative viewpoint. “Game Changers” has shed light on the issues of obesity and illness related to the “traditional” Western diet and the possibility of increased health and athletic performance in athletes through a change in diet and proper meal planning, with foods derived from plants (Vitale and Hueglin, 2021). 
The increased social media visibility of top athletes, sportsmen and women suggest that veganism could be becoming more appealing for some, especially if more successful athletes such as the tennis players, Venus and Serena Williams plus Novak Djokavic, boxer, David Haye, F1 champion Lewis Hamilton, long distance runner, Scott Jurek, American footballer, Tom Brady, Footballer Jermaine Defoe and UFC fighter Nate Diaz adopt and publicize their vegan lifestyles (Top 10 Most Successful Vegan Athletes - Pledge Sports, 2021, 8 sports stars you knew were vegan and 8 you didn’t, 2021). There is clearly a diverse range of sports which accommodate the plant-based diet, from distance runners (endurance), fighters (strength and power), team sports (strength and endurance), court-based sports and even the racetrack, you can go as far as to say the plant-based diet has produced many champions of their sport.
 Requirements for each sport would require different training methods and dietary strategies. Dietary strategies to enhance performance include optimizing intakes of macronutrients, micronutrients, and fluids, including their composition and spacing throughout the day, dietary strategies would vary according to the individual athlete’s sport, personal goals, and practicalities (e.g., food preferences, plant-based/non-plant-based). Acceptable macronutrient distribution ranges for carbohydrate, fat and protein of 45–65%, 20–35% and 10–35%, respectively, are appropriate for all athletes depending on the load required (Venderley and Campbell, 2006). Plant-based diets can provide sufficient energy and an appropriate range of carbohydrate, fat and protein intakes to support performance and health, but what are the considerations and practicalities in the real world?
At this point, it would be helpful to outline how the body uses food for energy: The body uses 3 energy systems, (1) the ATP-PC, or phosphagen system which fuels maximal bursts of anaerobic activity lasting up to 6 seconds, ATP-PC depletion is the main cause of fatigue during this type of activity. The body stores only a small amount of ATP-PC at any one time, making it a very inefficient system. (2) the anaerobic glycolytic, or lactic acid system which provides energy for short duration, high intensity exercise lasting from 30 seconds to several minutes, of which, muscle glycogen is the main fuel. Lactic acid accumulation and muscle cell activity is the main cause of fatigue during this activity. This system uses carbohydrate in the form of muscle glycogen or glucose as fuel. (3) the aerobic system, which comprises both glycolytic (carbohydrate) and lipolytic (fat) systems, this system provides energy from the breakdown of carbohydrates and fats for submaximal intensity, prolonged exercise lasting longer than 1 hour. Fatigue in moderate to high intensity exercise lasting over an hour is usually caused by muscle glycogen depletion, whereas, for events lasting longer than 2 hours, fatigue is usually associated with low liver glycogen or low blood glucose levels, glucose can also be derived from glucose consumed during exercise (Bean, 2017). 
Factors that influence the type of energy system and fuel used are exercise intensity and duration, your fitness level and your pre-exercise diet, as for most activities, performance is limited by the amount of glycogen in the muscles. The proportion of muscle glycogen used is proportionate to exercise intensity and decreases with exercise duration. Therefore, low pre-exercise glycogen stores lead to early fatigue, reduced exercise intensity and reduced training gains (Bean, 2017). In turn, due to the body’s reliance on glycogen stores for fuel in both high intensity and endurance exercise, it can be hypothesised that a vegetarian diet may enhance an athlete’s performance due to the high carbohydrate intake leading to improved glycogen stores in the body in line with the fact that provided energy intakes are adequate enough to meet energy expenditure, diets of omnivores and vegetarians can readily provide the 7 to 8 g of carbohydrate per kilogram of body weight per day recommended to maintain glycogen stores from on a daily basis (Barr and Rideout, 2004). 
However, inadequate energy intake negates the benefits of training, compromises performance and may result in health complications that include a loss of muscle mass and/or bone density, and an increased risk of fatigue, injury and illness. Athletes pressured to succeed in sports by achieving (or maintaining) an unrealistically low body weight through food restriction and/or excessive exercise are at risk for disorders of low energy availability currently termed relative energy deficiency in sport (RED-S). There is some evidence that RED-S or its individual components, endocrine disturbances, low bone density, disordered eating and other physical factors, may be more common among vegetarian endurance athletes due to heavy training (Larson-Meyer, 2018). It is important to note however, that in their study of male athletes across various sports, Burke et al. state that RED-S is prevalent and problematic across a range of sports and outline the importance of understanding the unique and specific factors that occur within individual sports.
Even though the typical vegetarian diet is packed with carbohydrate, achieving the adequate amount of carbohydrate is important, especially in light of the recent popularity of lower carbohydrate diets that also may be appealing to some vegetarian athletes (Larson-Meyer, 2018). There is much literature about cardiorespiratory and strength comparisons between vegetarian and omnivore endurance athletes showing that following a vegetarian diet may adequately support strength and cardiorespiratory fitness development, and may even be advantageous for supporting cardiorespiratory fitness, but the question most thrown to vegetarian athletes is “Without animal-based protein, how do you get enough protein and where do you get it?”, because vegetarian diets don’t include animal flesh, and sometimes all or most other animal-based foods that are rich in protein, the question of whether vegetarian diets can meet protein requirements has long been a controversial topic in the field of nutrition (Lynch, Wharton and Johnston, 2016, Mariotti and Gardner, 2019).
During exercise, there is increased protein oxidation and breakdown, followed by enhanced muscle protein synthesis and further protein breakdown during recovery. The rise in circulating amino acids after a protein contained meal stimulates intramuscular protein synthesis and also slightly suppresses muscle protein breakdown. Ingesting carbohydrate alone fails to induce this increase in muscle protein synthesis. Similarly, benefits to immunity, muscle soreness, and overall health by protein-containing meals compared with carbohydrate-only meals (Fuhrman and Ferreri, 2010). Currently, the daily protein requirement for the sedentary individual is 0.8 grams per kg of body weight (Phillips, 2017). However, when we look at athletes, it has been shown that this amount of protein is insufficient for individuals wanting to optimize their performance and build lean tissue. The general protein recommendations for athletes are 1.2 – 2.0 grams per kg of body weight (Thomas, Erdman and Burke, 2016). Separate recommendations for protein consumption are not required for vegetarians who consume dairy products or eggs and complementary mixtures of high-quality plant proteins. But there is an issue of protein quality which could be a potential concern for vegans who avoid all animal protein sources, this is because plant proteins may be limited in lysine, threonine, tryptophan, or sulphur-containing amino acids (Barr and Rideout, 2004).
There have been concerns over protein intake for vegetarian athletes, none the less, data indicates that all essential and nonessential amino acids can be supplied by plant-based food sources alone, as long as the diet contains a variety of foods, and the energy intake is adequate (Nieman, 1999). An insufficient protein intake from vegetarian diets may occur if the diet does not include protein-rich foods such as legumes (the most traditional source), nuts and seeds, or any protein analogues of animal foods, the supply and choice of which are increasing along with the proportion of people shifting their protein intake towards more plant-based protein sources, the data in adult vegetarians, however, indicate that classic vegetarian diets supply more than adequate protein and amino acids (Mariotti and Gardner, 2019). A vegetarian diet designed well can certainly meet the protein demands of a speed and agility athlete, such as a tennis player, footballer, track and field athlete, and smaller American football players, but may not be ideal to maximize growth over 300 lbs as a rugby prop forward for example. Would an athlete be capable of meeting their kilocalorie and protein requirements on whole plant foods alone? It has been suggested that they would not be able to eat enough protein to maximize growth potential, and there is no published benefit for an athlete to consume more than 2 g/kg/d of protein, actually, excess protein may affect negatively on calcium stores, kidney function, bone health, and cardiovascular health (Fuhrman and Ferreri, 2010)
Regardless of protein intake, as a group, vegetarians have lower mean muscle creatine concentrations than non-vegetarians. Creatine plays a key role in the provision of energy and is found mostly in meat, fish and other animal products, and the levels of muscle creatine are known to be lower in vegetarians and this may affect anaerobic or supramaximal exercise performance (Benton, and Donohoe, 2011). Ingesting a creatine supplement has been shown in some studies to enhance adaptations to resistance training by augmenting changes in lean tissue mass, muscle fibre area, strength, and resistance to fatigue, however, there is a range of individual responsiveness to creatine supplementation, as some individuals do not experience any significant change. Baseline muscle creatine concentrations are known to affect the increase in muscle total creatine resulting from creatine monohydrate supplementation and because their initial muscle creatine concentrations start lower, vegetarians supplementing with creatine have potentially greater increases in ability to perform work and a greater increase in lean tissue mass and thus experience greater performance increments after creatine supplementation in activities that rely on the ATP-PC, or phosphagen system, such as sprinting and weightlifting (Barr and Rideout, 2004, Burke et al, 2003). However, other studies have shown little or no differences between vegetarians and non-vegetarians (Burke et al, 2008, Kaviani, Shaw and Chilibeck, 2020).
When it comes to a vegetarians micro nutrient intake, a common belief is that vegetarians tend to be anaemic and need iron supplementation, so this must transfer to vegetarian athletes, right? In a literature review on iron status among vegetarian adults, Pawlak, Berger and Hines, 2018 stated that this isn’t necessarily true for male vegetarians, however, a considerably higher percentage of female vegetarians are found having haemoglobin concentration indicative of anaemia. Iron’s major function is in the formation of haemoglobin, which transports oxygen in the blood, and myoglobin, which transports oxygen in muscle cells (Bean, 2017). The bioavailability of iron from plant foods leaves vegetarians at an increased risk for non-anaemic iron deficiency, iron is an important mineral necessary for many biologic pathways, it is a vital component of the electron transport chain in the production of ATP, providing the energy source that provides and allows movement and performance and a deficiency may limit endurance performance (Venderley and Campbell, 2006, Rodenberg, and Gustafson, 2007). Different levels of deficiency can occur in the athletes, resulting in symptoms that range from no fatigue to severe fatigue. Causes of iron deficiency include poor intake, menstrual losses, gastrointestinal and genitourinary losses due to exercise-induced ischemia or organ movement, foot strike haemolysis, thermo haemolysis, and sweat losses. A higher incidence of deficiency occurs in female athletes compared with males (Suedekum and Dimeff, 2005). Those at greatest risk of iron deficiency include female athletes, distance runners and vegetarian athletes, so it would be sensible to assume that female athletes who consume a vegetarian diet are likely to be at the greatest risk of a negative iron balance (Beard and Tobin, 2000). In a study by Snyder, Dvorak, and Roepke, 1989 to determine whether female runners who consume a modified vegetarian diet are predisposed to iron deficiency it is suggested that the presence of haem iron (from meat, fish, and poultry) increases the bioavailability of dietary iron, and that the bioavailability of the dietary iron was significantly lower in vegetarian athletes because they have altered iron status due to the form in which their dietary iron is consumed, that is: haem iron absorption is enhanced by tissue protein factor (found in meat, fish, and poultry), vitamin C, alcohol, and possibly retinol and carotenoids. Whereas non-haem iron absorption is inhibited by phytic acid in whole grains, legumes, lentils, and nuts; polyphenols in tea, coffee, red wines, and certain vegetables; soy protein; eggs; and calcium and phosphate salts. In most vegetarian diets, the possible increase in enhancers such as larger consumption of vitamin C and carotenoids found in fruits and vegetables does not offset the possible increase of inhibiting factors and the absence of the tissue protein factor (Barr and Rideout, 2004). Vegetarian athletes should include iron-rich plant foods in their diets, but iron supplementation is not essential except in cases of iron insufficiency marked by a very low ferritin or anaemia, leafy greens are often overlooked but are a rich source of iron. Vegetables and leafy greens are usually eaten in smaller portions which fail to supply adequate iron, athletes are recommended to consume large portions of greens in vegetable-based meals, smoothies, and shakes in order to receive the benefit of extra protein and iron from such vegetables (Fuhrman and Ferreri, 2010).
It is widely believed that vegans and vegetarians are deficient in Vitamin B12, as this is a micro nutrient found in animal sources of food. Vitamin B12 is essential for the proper metabolism and function of all animal organs and systems, most relevant for athletes, its part in the manufacture of red blood cells in bone marrow, maintenance of proper immune function, improved transmission of neural signals and synthesis of neurotransmitters and creatine, all of which are desirable for optimal performance. Vegetarians who exclude all foods from animal sources (e.g., vegans) do not have a reliable source of vitamin B12 in their diet as it is found in meat, fish and dairy products, so, without use of fortified foods or a supplement will become deficient. There is little evidence of vitamin B12 deficiencies in athletes, with a higher average vitamin B12 concentration being recorded in endurance athletes when compared to strength athletes, this could be explained by the common use of sport supplements recommended for vegetarians, of which the majority contain vitamin B12 (Barr and Rideout, 2004, Bean, 2017, Krzywańsk et al, 2020). 
In conclusion, there is no reason why a vegetarian athlete cannot compete with non-vegetarian athletes, a fact that is played out with so many vegetarian/vegan athletes reaching the top of their disciplines, as outlined above. This is assuming that the vegetarian athlete consumes a well-planned, appropriately supplemented vegetarian diet, including enough carbohydrate to provide glycogen stores for the physical load required, which should be topped up during longer endurance events. Protein intakes should be adequate i.e., 1.2 – 2.0 grams per kg of body weight, to meet needs for essential amino acids, with plant protein sources providing equivalent support for optimal performance as animal protein sources. Also, vegetarians have lower mean muscle creatine concentrations than omnivores, and this may affect supramaximal exercise performance. Because the beneficial effects of creatine loading are inversely related to initial muscle creatine concentrations, vegetarians are likely to experience greater performance increments in activities that rely on the ATP/phosphocreatine system. Vegetarian athletes, especially females, may be at increased risk of anaemia due to an iron deficiency caused by poor bioavailability of iron from plant foods, which in turn appears to limit endurance performance. Finally, the risk of a Vitamin B12 deficiency is low due to the common use of sport supplements recommended for vegetarians, of which the majority contain vitamin B12.

Word Count: 2883





























References

Barr, S. and Rideout, C., 2004. Nutritional considerations for vegetarian athletes. Nutrition, 20(7-8), pp.696-703.

Bean, A., 2017. The complete guide to sports nutrition. 8th ed. London: Bloomsbury Sport, pp.16-32.

Bean, A., 2017. The complete guide to sports nutrition. 8th ed. London: Bloomsbury Sport, pp.100.

Bean, A., 2017. The complete guide to sports nutrition. 8th ed. London: Bloomsbury Sport, pp.344.

Bean, A., 2017. The complete guide to sports nutrition. 8th ed. London: Bloomsbury Sport, 
pp.32.

Beard, J. and Tobin, B., 2000. Iron status and exercise. The American journal of clinical nutrition, 72(2), pp.594S-597S.

Benton, D. and Donohoe, R., 2011. The influence of creatine supplementation on the cognitive functioning of vegetarians and omnivores. British journal of nutrition, 105(7), pp.1100-1105.

Burke, D.G., Candow, D.G., Chilibeck, P.D., MacNeil, L.G., Roy, B.D., Tarnopolsky, M.A. and Ziegenfuss, T., 2008. Effect of creatine supplementation and resistance-exercise training on muscle insulin-like growth factor in young adults. International journal of sport nutrition and exercise metabolism, 18(4), pp.389-398.

Burke, D.G., Chilibeck, P.D., Parise, G.I.A.N.N.I., Candow, D.G., Mahoney, D.O.U.G.L.A.S. and Tarnopolsky, M., 2003. Effect of creatine and weight training on muscle creatine and performance in vegetarians. Medicine & Science in Sports & Exercise, 35(11), pp.1946-1955.

Burke, L., Close, G., Lundy, B., Mooses, M., Morton, J. and Tenforde, A., 2018. Relative Energy Deficiency in Sport in Male Athletes: A Commentary on Its Presentation Among Selected Groups of Male Athletes. International Journal of Sport Nutrition and Exercise Metabolism, 28(4), pp.364-374.

euronews. 2021. 8 sports stars you knew were vegan and 8 you didn’t. [online] Available at: <https://www.euronews.com/green/2019/10/14/8-sports-stars-you-knew-were-vegan-and-8-you-didn-t> [Accessed 3 November 2021].

Fuhrman, J. and Ferreri, D., 2010. Fueling the Vegetarian (Vegan) Athlete. Current Sports Medicine Reports, 9(4), pp.233-241.

Hartwell, M., Torgerson, T., Essex, R., Campbell, B., Belardo, D. and Vassar, M., 2021. Public Awareness of a Plant-Based Diet Following the Release of “Game Changers” and “What The Health” Documentaries. American Journal of Lifestyle Medicine, p.155982762110441.

Kaviani, M., Shaw, K. and Chilibeck, P.D., 2020. Benefits of creatine supplementation for vegetarians compared to omnivorous athletes: a systematic review. International journal of environmental research and public health, 17(9), p.3041.

Krzywański, J., Mikulski, T., Pokrywka, A., Młyńczak, M., Krysztofiak, H., Frączek, B. and Ziemba, A., 2020. Vitamin B12 Status and Optimal Range for Hemoglobin Formation in Elite Athletes. Nutrients, 12(4), p.1038.

Larson-Meyer, E., 2018. Vegetarian and vegan diets for athletic training and performance. Sports Science Exchange, 29(188), pp.1-7.

Lynch, H., Wharton, C. and Johnston, C., 2016. Cardiorespiratory Fitness and Peak Torque Differences between Vegetarian and Omnivore Endurance Athletes: A Cross-Sectional Study. Nutrients, 8(11), p.726.

Mariotti, F. and Gardner, C.D., 2019. Dietary protein and amino acids in vegetarian diets—A review. Nutrients, 11(11), p.2661.

Nieman, D., 1999. Physical fitness and vegetarian diets: is there a relation?. The American Journal of Clinical Nutrition, 70(3), pp.570s-575s.

Pawlak, R., Berger, J. and Hines, I., 2018. Iron status of vegetarian adults: a review of literature. American journal of lifestyle medicine, 12(6), pp.486-498.

Phillips, S., 2017. Current Concepts and Unresolved Questions in Dietary Protein Requirements and Supplements in Adults. Frontiers in Nutrition, 4.

Pledge Sports. 2021. Top 10 Most Successful Vegan Athletes - Pledge Sports. [online] Available at: <https://www.pledgesports.org/2018/03/top-10-most-successful-vegan-athletes/> [Accessed 3 November 2021].

Rodenberg, R.E. and Gustafson, S., 2007. Iron as an ergogenic aid: ironclad evidence? Current sports medicine reports, 6(4), pp.258-264.

Snyder, A.C., Dvorak, L.L. and Roepke, J.B., 1989. Influence of dietary iron source on measures of iron status among female runners. Medicine and Science in Sports and Exercise, 21(1), pp.7-10.

Suedekum, N.A. and Dimeff, R.J., 2005. Iron and the athlete. Current sports medicine reports, 4(4), pp.199-202.

Thomas, D.T., Erdman, K.A. and Burke, L.M., 2016. American college of sports medicine joint position statement. nutrition and athletic performance. Medicine and science in sports and exercise, 48(3), pp.543-568.

The Game Changers. 2021. The Game Changers Official Film Website | Documentary. [online] Available at: <https://gamechangersmovie.com> [Accessed 3 November 2021].

Venderley, A.M. and Campbell, W.W., 2006. Vegetarian diets. Sports medicine, 36(4), pp.293-305.

Venderley, A.M. and Campbell, W.W., 2006. Vegetarian diets. Sports medicine, 36(4), pp.293-305.

Vitale, K. and Hueglin, S., 2021. Update on vegetarian and vegan athletes: a review. The Journal of Physical Fitness and Sports Medicine, 10(1), pp.1-11.


	





