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Abstract 

Soccer, or football, is a very popular team sport that may be characterized as strength and power-contact 

sport that calls for hard training and competition. This review's objective is to critically evaluate the 

reported scientific literature that is now in the public domain and that relates to the energy needs of 

young people and professional soccer players, both male and female. The purpose of this study is to offer 

practitioners evidence-based dietary solutions to use in order to enhance soccer performance. Therefore, 

the focus of this examination is on the nutritional guidelines that athletes must adhere to in order to 

increase their high-intensity movements throughout the game. 
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Introduction  

Football, often known as soccer, is a highly well-liked team activity that may be categorized as 

a strength and power-contact sport that requires intense practice and competitiveness [1]. 

Soccer games contain sporadic bursts of high-intensity running interspersed with periods of 

jogging and strolling, as well as recurrent physical contact [2]. Large distances travelled at sub-

maximal aerobic levels, alternating with times of higher intensity, define the physiological 

burden placed on soccer players [3]. During a game, the football layers travel between 10 and 

12 kilometers, with the midfielders travelling a little further than other positions [4, 5]. 

Depending on the positional role, roughly 1150 m of the entire distance travelled is covered at 

speeds over 20 km/h with about 60 sprints [6]. Players engage in more than 1200 unexpected 

changes in activity overall, including 30 to 40 leaps and tackles and about 700 rotations [7]. 

When compared to the first 15 minutes of the game, soccer players' distance travelled during 

high-intensity play is much less during the final 15 minutes [7]. Additionally, the participants 

experience a brief drop in physical output after the match play's most physically taxing 5 

minutes [8]. Soccer players often run 3 to 7 km during practice, covering 100 to 600 m above 

20 km/h and 50 to 400 m above 25 km/h, depending on the training day's proximity to the 

following game [9, 10, 11]. 

There aren't many studies that look at soccer players' eating habits and how they affect their 

performance. Soccer puts a lot of strain on the anaerobic and aerobic systems to operate at 

their best from an energy standpoint [12]. According to studies, the typical oxygen consumption 

is close to 70% of VO2max [13]. The majority of energy is produced by the aerobic energy 

system, and over 90% of match play is conducted at a low to moderate intensity. Jumping and 

other high-intensity sports like acceleration need the activation of anaerobic systems to 

produce energy [14]. It should be noted that the preceding five minutes of activity have a 

significant impact on these values. These high intensity actions lead to crucial match-play 

moments, such as straight-line sprinting during goal-scoring situations [15]. They also produce 

elevated levels of lactic acid, which are typically 2 to 12 mM during soccer matches. Since 

anaerobic glycolysis and carbohydrate (CHO) oxidation are the major energy sources, it has 

been discovered that muscle glycogen is depleted after match play to around 43% of pre-match 

levels and remains significantly lower up to and beyond 24 hours post-match [16]. As a result, 

soccer players must be ready to satisfy their energy needs from a training and dietary 

viewpoint.  
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Benefits of dietary supplements for soccer players 

 

This review aims to critically analyze the reported available 

scientific literature that concerns about the energy 

requirements in case of professional soccer players, men and 

women as wellas young adults. The objective of this study is 

to provide evidence-based nutritional strategies for 

practitioners to implement in order to improve soccer 

performance. Consequently, this review focuses on the dietary 

practices that have to be followed by professionals to improve 

their high intensity actions during the match. 

 

General Nutrition Principles 

The soccer players require a specific nutritional strategy 

which should include energy, macronutrients (Carbohydrates, 

proteins and fats), vitamins, minerals and water. The 

professional male and female football players need an 

adequate energy supply from a wide variety of food sources 

for maintaining appropriate weight for their age. In case of 

children and young adults, they require energy for growth as 

well as for exercise, while older adults require focusing on 

nutrient-dense foods that provide less energy [17]. The football 

players need sufficient energy supply to support their daily 

training needs and for maintaining their body weight. The two 

factors that influence the daily energy consumption are the 

amount and quality of training. The soccer players are often 

considered as athletes who require training at moderate to 

high intensity, so their energy requirements has to compensate 

their expenditure [18]. Studies indicate that most of the athletes 

are in good energy balance within the limits of the techniques 

used for evaluating their performance and it is expected that 

the women players are to have a low body weight that is, with 

low body fat content [19]. 

It is mandatory that the players has to avoid skipping meals 

and are advised to eat regularly at the right time. This can 

give significant reduction in the opportunities for 

carbohydrate ingestion. Protein intake is also very vital along 

with the carbohydrate intake. Adequate amount of protein 

required for the training has to be attained from dairy 

products, meats, grains, and vegetables. The Recommended 

Daily Allowance (RDA) for protein is 0.8 g kg- 1 per day. But, 

some studies proved that football players could benefit from 

intakes closer to 1.4 to 1. 7 g kg- 1 per day. Players have to 

consume adequate amounts of fats too and it is advised that 

the players have to consume less than 30% of their total 

energy needs from fat sources [20]. But, it was found that the 

athletes have an urge to take more fat and so it was advised by 

the nutrition professionals that the players should not only 

reduce fat intake but also to reduce body fat. 

 

Nutritional Requirements in Professionals 

The specific athletic aims of each athlete reveal their unique 

energy requirements. As a result, estimating energy 

requirements should take into account a player's specific 

physical activity as well as their basic metabolic rate and diet-

induced thermogenesis. This should be done in accordance 

with the player's personal goals, which will change over the 

course of the season, their career, as well as in response to 

unforeseen injuries and breaks in the training period. 

The match-play intensity profile affects energy expenditure 

and the dietary approaches necessary to meet these energy 

needs. In comparison to the effect of genetic endowment, 

talent, training, motivation, and other factors, nutrition plays a 

little but crucial role in success [21]. However, a well-thought-

out dietary plan that satisfies total energy expenditure 

requirements should maximise energy reserves, decrease 

tiredness, support training, attain and maintain appropriate 

body mass and physical condition, promote quick recovery, 

and provide enough hydration. This may have further 

connected advantages in addition to giving you a competitive 

edge. In order to give evidence-based recommendations for 

macronutrient and fluid consumption, this review will 

investigate and assess the nutritional needs and eating patterns 

of professional soccer players 

 

Male Soccer Players  

Nutritional requirements for males and women are different. 

Numerous dietary guidelines have observed distinct 

guidelines for each sex. A specialized dietary plan that 

includes calories, macronutrients (Carbohydrates, proteins, 

and fats), vitamins, minerals, and water is necessary for 

professional soccer players. Players need to be mindful of 

difficulties with their CHO intake in terms of amount, quality, 

and timing [22]. Given that endogenous CHO reserves are 

heavily used in soccer and that only enough CHO can be 

stored to endure for one day of intense training [23], the main 

requirement for players is to ingest adequate CHO-rich 

complex dietary sources. High-CHO diets have been shown to 
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optimize muscle glycogen, lower net glycogen depletion, 

postpone the onset of tiredness, and enhance soccer 

performance [24]. A continuous training load and intensity may 

be achieved with such a plan, and it will also make it easier to 

recuperate between games [25, 26]. According to the CHO 

guidelines for soccer players, between 60 and 70 percent 

(TDEI) [22] of daily caloric intake should come from CHO. In 

accordance with more detailed recommendations, soccer 

players should consume a high CHO diet from nutrient-rich 

complex CHO food sources that ranges from a minimum of 7 

g/kg BM daily [27, 28] to 10 g/kg BM daily [29], and up to a 

maximum of 12 g/kg BM daily for intense training or 

maximum glycogen refueling [30]. Instead of simple CHO 

foods with refined sugars that aren't very nutrient-dense, the 

majority of CHO intake should come from nutrient-dense 

CHO-rich or complex foods [31]. 

Few studies have explicitly assessed the protein requirements 

of soccer players, despite the significant study on many 

aspects of protein consumption [32], although Packer et al. [33] 

found that trained men' daily protein requirements rose after a 

soccer match simulation. Other studies [34, 35] have indicated 

that these athletes generally consume enough quantities, 

occasionally at the price of CHO. Players should aim for a 

daily protein intake of between 1.3 and 1.75 g/kg BM, rising 

to 2.0 g/kg BM during periods of heavy training [36]. This is 

because being prematurely CHO deficient may increase the 

dependence on protein as an energy source. These suggestions 

are based on intakes of 0.25 to 0.40 g/kg/meal [37] and 0.55 

g/kg/pre-sleep [38]. Players must pick lean meat, low-fat milk, 

and dairy products while making sure those meals are cooked 

with little additional fat because certain protein-rich foods are 

also high in saturated fat. In order to satisfy needs and provide 

diversity to the diet, additional sources of protein should also 

be taken, including vegetables, morning cereal, soy milk, 

nuts, seeds, tofu, legumes, and lentils [39]. Fish is generally 

regarded as the finest animal source of protein. 

It was recommended for soccer players to take less than 30% 

of their TDEI from fat, with 7% coming from saturated fat, 

10% from polyunsaturated fats, and 13% coming from 

monounsaturated fats [22]. Omega-3-rich foods, such as oily 

fish like salmon, mackerel, and sardines, may also help to 

lessen inflammation after exercise and delayed onset muscle 

pain [40]. Even the leanest players will have enough fat 

accessible as an energy source during activity, so while this 

may be a valuable supplement to the diet, players should 

concentrate on meeting acceptable protein and CHO daily 

requirements. 

Within an hour of kickoff, a pre-game snack containing a 

modest quantity of CHO that is quickly digested and 

absorbed, such as dried fruit or CHO energy bars [31], may 

help preserve liver and muscle glycogen and sustain blood 

glucose [41]. The higher the dependence on liquid-form CHO, 

such as fruit smoothies, yoghurt drinks, fresh or canned fruit, 

or sports drinks [42], the closer the time of CHO consumption 

is to kick-off. 

The halftime break is the player's greatest chance to replace 

some of the fluid and CHO they have lost throughout the 

game. In this regard, consuming an isotonic sports drink that 

has been properly designed and contains 6-8% CHO [43, 44] or 

CHO supplementation at a rate of 30-60 g/h is the most 

efficient and practical approach to consume a mix of fluids, 

CHO, and electrolytes. This choice of intake is quickly 

digested and absorbed, aids in maintaining hydration status, 

offers substrate to postpone exhaustion, and preserves skill 

and cognitive function, minimizing deteriorating performance 

near the end of a match. Other sources might include fruit 

juices that have been diluted, high-CHO energy snacks, fruit, 

water, and gels. However, they are less advised because they 

have been linked to gastrointestinal problems unless the 

athletes have expressly trained their stomach to be 

accustomed to this tactic [45]. Due to the significant increases 

in energy needs associated with extended exercise lasting 

more than one hour, Smith et al. [46] emphasized the 

significance of isotonic hydration. By encouraging glycogen 

storage, this supplementation has been found to enable the 

maintenance of energy during the full session. 

A high GI CHO source, such as a portion of fresh fruit or 

juice, morning cereal, oats, or CHO-based sports nutritional 

supplements in solid or liquid form, should make up the 

majority of the nutrients consumed after exercise [31]. 

Increasing muscle protein synthesis for training adaptation 

and the healing of injured muscle is one of the additional 

benefits of including a protein dosage. Depending on the 

quality of the protein and the athlete's age, the recommended 

protein intake to maximize increase muscle protein synthesis 

is estimated to be at least 20-25 g or 0.3 g/kg BM [47]. 

However, some people may consume as much as 40 g of 

protein (For a more detailed review of these factors, readers 

are referred to the paper by Phillips et al.) [48]. Nedelec et al. 
[49] recommended timely co-ingestion of foods with a CHO to 

PRO ratio of around 3:1, such as flavor-enhanced milk and 

chicken, honey, and peanut butter sandwiches. When the main 

objective is recuperation and refueling, a post-match meal 

taken within 4 hours after the final whistle should consist of a 

low-fat PRO source, such as chicken, mixed with potatoes 

and vegetables to fulfill suggested co-ingestion ratios [50, 49]. 

 
Table 1: Recommended intakes for certain macronutrients in various 

circumstances for male soccer players. 
 

Situation Recommendations 

Daily Requirements 
CHO: 5 to 10 g/kg/day 

Protein: 1.2 to 2.0 g/kg/day 

Pre-training and matches 
CHO: 1 to 4 g/kg 

Protein: 0.25 to 0.4 g/kg 

After training 

CHO: 1.0 to 1.2 g /kg/h 

Protein: 0.25 to 0.4 g/kg 

Hydration: ingest 125-150% of fluid lost. 

During Competition CHO: 30 to 60 g/h or small amounts 

After Competition 
CHO: 1 to 1.2 g/kg/h OR 0.8 g/kg 

Protein: 0.4 g /kg/h 

 

Female Soccer Players  

Women have frequently been neglected in this sport since 

men significantly dominate it. Few researches on the dietary 

needs of football players have included women. The diets of 

and nutritional advice for female soccer players have not been 

the subject of much investigation. It is important to note that 

women may have lower energy requirements owing to their 

lower body weight and less rigorous exercise [51]. The 

following are suggestions for female soccer players with 

regard to their energy requirements:  

 The energy demands should be assessed using equipment 

with high measurement precision.  

 The energy intake should be periodized with training 

macro- and micro-cycles, individually tuned with 

exercise intensity, and targeted at each and every training 

session. 

 The calorie intake should be coordinated with the ideal 

lean body mass and low fat percentage for the player's 

physical condition. 
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 The energy value of the diet shouldn't be less than 30 

kcal/kg of fat-free mass/day to avoid the harmful effects 

of low energy availability on health and performance. 

 

A sufficient quantity of CHO consumption is seldom attained 

despite several recommendations. In a study group of 16 

women, Martin et al. found that the average daily intake of 

CHO was 4.1 1.0 g/kg body mass [52]. In a sample of female 

U-21 soccer players, Mullinix et al. noted intake at a 

somewhat higher level: 4.7 g/kg body mass/day [53]. In a 

group of female soccer players, Clark et al. likewise found 

similar results (4.3 1.2 g/kg body mass/day) after the football 

season; however, when the study was done before the 

commencement of the season, the acquired results were 

higher (5.2 1.1 g/kg body mass/day) [54]. Gibson et al. found 5 

1.6 g/kg body mass/day of intake [55]. Female soccer players 

consumed 3.28 1.2 g/kg body mass/day of carbohydrates, 

according to our own study [56]. According to the literature, 

inadequacy or intake that is below what is advised has thusly 

frequently been seen. Poor energy levels in the diet may be 

the cause of low CHO intake. However, insufficient glycogen 

resynthesis is very definitely responsible for failing to fulfill 

the minimum CHO suggested consumption. 

Protein should be consumed around exercise at the proper 

times, much like carbs. The time following training is when 

particular demands are most prevalent. Protein controls 

muscle protein synthesis and prevents protein breakdown as a 

stimulator of regeneration processes. Studies have 

demonstrated that consuming 20 g of protein or 9 g of EEA 

during and up to 2 hours after exercise enhances the process 

of muscle protein synthesis [57]. Additionally, Levenhagen et 

al research's shown that having a meal right after engaging in 

physical exercise has stronger restorative benefits than eating 

the same meal three hours later [58]. Therefore, consuming 

protein immediately following exercise is essential for healing 

processes. Additionally, the post-exercise consumption of 

protein (0.2-0.4 g/kg body mass/h) and carbs (0.8 g/kg body 

mass/h) sped up the resynthesis of glycogen. When the post-

workout supply of carbohydrates surpassed a level of 1.2 g/kg 

body mass/h, these connections, however, were not seen [57]. 

To improve muscular response to exercise, it is advised to eat 

0.3 g of protein per kilogram of body mass after significant 

training sessions and then every 3-5 hours in the form of 

many meals [59]. Unfortunately, the majority of research on 

post-workout muscle regeneration and the impact of protein 

supplementation on muscular strength has been done in 

connection to resistance training, and there are relatively few 

studies that focus on team sports. We are unaware of any 

research that has been done on female football teams.  

Aside from serving as an extra energy source, fats are also a 

vital component of cell walls and a source of fat-soluble 

vitamins, such as vitamin D, one of the nutrients of special 

relevance. Despite the fact that fat plays a significant function 

in the human body, proteins and carbohydrates are far more 

vital in an athlete's diet; thus, female football players should 

first meet the demands of these macronutrients, with fats 

serving as a supplement to the food's energy content. 

 
Table 2: Recommended intakes for certain macronutrients in various circumstances for female soccer players. 

 

Situation Recommendations 

Daily Requirements 

CHO: 

5 to 7 g CHO/ kg body mass/ day 

7 to 12 g CHO/kg body mass/day 

Protein: 

1.2 to 1.7 g/kg body mass/day 

20 to 40 g of proteins 

Before training 
CHO: 

1 to 4 g CHO/kg body mass 10 to 12 g CHO/kg body mass/day 

During training 
CHO: 

30 g CHO/h for training lasting 1 to 2 hours. 

After Training 

CHO: 

1 to 1.2 g CHO/kg body mass/h 

Protein: 

20 g of proteins 

0.3 g of proteins/kg body mass 

 

Nutritional Requirements in Young Adults 

Finding the physical, physiological, and psychological 

characteristics that may be useful in the early identification of 

outstanding soccer players has recently attracted a lot of 

attention in the literature [61, 62]. However, as is true for male 

teenage athletes in general, there is limited evidence available 

on the nutritional status and eating habits of adolescent soccer 

players [63, 64]. It is generally established that healthy eating 

habits and regular exercise are essential for adolescent 

development and growth, as well as for maintaining both 

immediate and long-term excellent health. Adolescence has 

the highest energy and food requirements of any other stage 

of life [65, 66]. Due to the increased demands of training and 

competition, adolescent athletes have unique nutritional 

needs. As a result, individuals who routinely exercise will 

need optimal nutrition and dietary intake considerably more 

than other adolescents. 

The young soccer players has to consume the following food 

groups: cereals and derivatives; meat, fish, and eggs; milk and 

dairy products; biscuits and confectionery; and oil, butter, and 

margarine, which contribute 78% of the total daily energy 

intake, 85% of the proteins, 64% of the carbohydrates, 90% of 

the lipids, 90% of the saturated fats, and 47% of the fiber. An 

additional 47 percent of fiber has to be obtained from 

vegetables, fruit, natural fruit juices, legumes, and nuts; 

however, only 11 percent of total energy was obtained from 

these sources. When compared to the Dietary Reference 

Intakes for Vitamins and Minerals, the average daily 

consumption of micronutrients (Food and Nutrition Board, 

2002). With the exception of folate, vitamin E, calcium, 

magnesium, and zinc, all vitamins and minerals were above 

guidelines. None of the soccer players in this study 

acknowledged using dietary supplements during the time 

when their meals were being recorded. However, 76% of 

them reported to occasionally taking vitamin, mineral, or 

vitamin-mineral supplements, particularly iron supplements 
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(64% of people), either on the recommendation of a doctor 

(72%), at their own will (16%), or for both of these reasons 

(12 percent) [67]. 

Adolescent endurance athletes, particularly females, who have 

a higher need for iron during times of fast growth, are 

concerned about an iron shortage. More iron must be 

consumed throughout adolescence than at any other period in 

life due to the growing hemoglobin mass (About 1.5 times 

that of adults) [67, 68]. The lethargy and poor performance of 

young athletes may be caused by underlying iron deficits, 

which coaches should be aware of. However, it should be 

understood that lowered biochemical levels, primarily in the 

serum ferritin, may not always indicate anemia [69]. 

Although further study is required to ascertain the precise 

nutritional needs and recommendations for teenage soccer 

players, high-level adolescent soccer players who live in their 

homes do not adhere to the dietary guidelines for age and 

physical activity. Adolescent soccer players were evaluated 

during a training session had dietary consumption that was 

more in line with current recommendations than those who 

lived at home. The nutritional status and eating habits of 

teenage athletes must thus be understood in the context of 

typical situations, and proper evaluation should be 

encouraged. This knowledge is helpful for developing 

nutrition education programs that may be very interesting for 

these teenagers, in order to maximize performance and 

especially to encourage good eating habits, taking into 

consideration the fact that only a small percentage of high-

level adolescent athletes achieve the top adult level.  

Future researches with children are unlikely to involve muscle 

biopsies or other invasive procedures due to ethical concerns. 

Therefore, non-invasive techniques for studying energy 

metabolism in the exercising youngster should be developed. 

Young soccer players, especially those competing at the 

highest levels, may play in as many as 150 games year. To 

find the best meals to meet their high nutritional demands and 

support performance and recuperation, research is required. 

The effectiveness and safety (short- and long-term) of 

carbohydrate loading should get special consideration. 

Techniques for estimating the energy consumption during 

youth soccer matches and practice sessions should be created 

and improved [70]. 

 

Conclusion 

In terms of nutrition, athletes don't have to be perfect 

academics. However, their performance and general health 

will improve the better fuel they ingest. Protein helps in the 

construction and repair of muscular tissues as well as in 

strengthening the immune system, whereas carbohydrates 

provide the brain and working muscles with the much-needed 

fuel they require. Fat supplies vital fatty acids and aids in the 

absorption of vitamins that are fat-soluble. Players should try 

to include the following on their meals, even if calorie 

demands differ based on age, gender, size, and degree of 

activity: 

 1/4 grains 

 1/4 protein 

 1/2 vegetables and fruit (Encourage regular vitamin, 

mineral, and antioxidant intake with a spectrum of hues.) 

 

Future studies should look into whether these suggestions 

hold true for female soccer players and younger soccer 

players, as they may have different dietary requirements. 

Although these suggestions appear to be the most current and 

pertinent, it is important to keep in mind that nutrition is a 

science that is always changing. Future study will likely 

reinforce some of the techniques that are now in use, 

disregard others, and bring new and improved nutritional 

approaches. The optimization of soccer performance will 

undoubtedly be impacted by all of those in the desired and 

significant ways. 
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Highlights 

 This review's objective is to critically evaluate the 

reported scientific literature that is now in the public 

domain and relates to the energy needs of young people 

and professional soccer players, both male and female.  

 The purpose of this study is to offer practitioners 

evidence-based dietary solutions to use to enhance soccer 

performance.  

 

Therefore, this examination focuses on the nutritional 

guidelines that athletes must adhere to to increase their high-

intensity movements throughout the game. 

 

References 

1. Coyle EF. Effects of diet on intermittent high intensity 

exercise. In: Intermittent high intensity exercise, eds. 

DAD MacLeod, RJ Maughan, C Williams, CR Madeley, 

JCM Sharp, RW Nutton. London: E & FN Span; c1993. 

p. 101-116. 

2. Tumilty D. Physiological characteristics of elite soccer 

players. Sports Med. 1993;16:80-96. 

3. Reilly T. Motion characteristics. In: Football (soccer), ed. 

B Ekblom. London: Blackwell Scientific Publications; 

c1994. p. 31-42. 

4. Van Gool D, Van GeIven D, Boutmans J. The 

physiological load imposed on soccer players during real 

match-play. In: Science and football, eds. T Reilly, A 

Lees, K Davids, WJ Murphy. London: E & FN Span; 

c1988. p. 51-59. 

5. Withers RT, MarfcIc Z, Wast1ewskI S, Kelly L. Match 

analysis of Australian professional soccer players. Jurnal 

of Human Movement Studies. 1982;8:159-176. 

6. Barnes C, Archer DT, Hogg B, Bush M, Bradley PS. The 

evolution of physical and technical performance 

parameters in the English Premier League. Int J Sports 

Med. 2014;35:1095-1100. doi: 10.1055/s-0034-1375695. 

7. Bloomfield J, Polman R, O’Donoghue P. Physical 

demands of different positions in FA Premier League 

soccer. J Sport Sci Med. 2007;6:63-70. 

8. Mohr M, Krustrup P, Bangsbo J. Match performance of 

high-standard soccer players with special reference to 

development of fatigue. J Sports Sci. 2003;21:519-528. 

doi: 10.1080/0264041031000071182. 

9. Malone JJ, Di Michele R, Morgans R, Burgess D, Morton 

JP, Drust B. Seasonal training-load quantification in elite 

English Premier League soccer players. Int J Sports 

Physiol Perform. 2015;10:489-497.  

doi: 10.1123/ijspp.2014-0352. 

10. Anderson L, Orme P, Di Michele R, Close GL, Milsom J, 

Morgans R, et al. Quantification of Seasonal-Long 

Physical Load in Soccer Players with Different Starting 

Status From the English Premier League: Implications for 

Maintaining Squad Physical Fitness. Int J Sports Physiol 

www.journalofsports.com


 

~ 6 ~ 

International Journal of Physiology, Nutrition and Physical Education www.journalofsports.com 
Perform. 2016;11:1038-1046. doi: 10.1123/ijspp.2015-

0672. 

11. Stevens TGA, de Ruiter CJ, Twisk JWR, Savelsbergh 

GJP, Beek PJ. Quantification of in-season training load 

relative to match load in professional Dutch Eredivisie 

football players. Sci Med Footb. 2017;1:117-125. doi: 

10.1080/24733938.2017.1282163. 

12. Iaia FM, Rampinini E, Bangsbo J. High-Intensity 

Training in Football. Int J Sports Physiol Perform. 

2009;4:291-306. doi: 10.1123/ijspp.4.3.291. 

13. Bangsbo J, Mohr M, Krustrup P. Physical and metabolic 

demands of training and match-play in the elite football 

player. J Sports Sci. 2006;24:665-674. 

14. Bangsbo J. Physiological Demands of Football. Sport Sci 

Exch. 2014;27:1-6. 

15. Faude O, Koch T, Meyer T. Straight sprinting is the most 

frequent action in goal situations in professional football. 

J Sports Sci. 2012;30:625-631.  

doi: 10.1080/02640414.2012.665940. 

16. Krustrup P, Ortenblad N, Nielsen J, Nybo L, Gunnarsson 

TP, Iaia FM, et al. Maximal voluntary contraction force, 

SR function and glycogen resynthesis during the first 72 

h after a high-level competitive soccer game. Eur J Appl 

Physiol. 2011;111:2987-2995. 

17. Rock CL. Nutrition of the older athlete. Clin Sports Med. 

1991;10:445-457. 

18. Nordiska Närringsrekommendation. Nordisk Ministerråd. 

Rapport 1989.2. Uppsala: Statens Livsmedelsverk; 1989. 

19. Pairizkova J. Adaptation of functional capacity and 

exercise. In: Blaxter K, Waterlow JC, editors. Nutritional 

Adaptation in Man. London: John Libbey; c1985. p. 127-

138. 

20. Grandjean AC. Macronutrient intake of U.S. athletes 

compared with the general population and 

recommendations made for athletes. Am J Clin Nutr. 

1989;49:1070-1076. 

21. Maughan R, Shirreffs S. Nutrition and hydration 

concerns of the female football player. Br J Sports Med. 

2007;41:60-63. 

22. FIFA. [Online] Available from: http://www.fifa.com. 

Accessed 20 Aug 2018. 

23. Coyle E. Timing and method of increased carbohydrate 

intake to cope with heavy training, competition and 

recovery. J Sports Sci. 1991;9:29-52. 

24. Williams C, Rollo I. Carbohydrate nutrition and team 

sports. Sports Med. 2015;1-22. 

25. Rico-Sanz J, Zehnder M, Buchli R, Dambach M, 

Boutellier U. Muscle glycogen degradation during 

simulation of a fatiguing soccer match in elite soccer 

players examined non-invasively by C-MRS. Med Sci 

Sports Exerc. 1999;31(11):1587-1593. 

26. Zehnder M, Rico-Sanz J, Kuhne G, Boutellier U. Re-

synthesis of muscle glycogen after soccer specific 

performance examined by 13C-magnetic resonance 

spectroscopy in elite players. Eur J Appl Physiol. 

2001;84:443-447. 

27. Burke LM, Loucks AB, Broad N. Energy and 

carbohydrate for training and recovery. J Sports Sci. 

2006;24(7):675-685. 

28. Hawley JA, Tipton KD, Millard-Stafford ML. Promoting 

training adaptations through nutritional interventions. J 

Sports Sci. 2006;24:709-721. 

29. Hawley JA, Dennis SC, Noakes TD. Carbohydrate, fluid, 

and electrolyte requirements of the soccer player: a 

review. Int J Sport Nutr. 1994;4:221-236. 

30. Burke LM, Kiens B, Ivy JL. Carbohydrates and fat for 

training and recovery. J Sports Sci. 2004;22:15-30. 

31. Deakin V. Training nutrition. Bruce: University of 

Canberra and the Australian Institute of Sport, National 

Sports Research Centre; c1994. 

32. Garcia-Roves PM, Garcia-Zapico P, Patterson AM, 

Iglesias-Gutierrez E. Nutrient intake and food habits of 

soccer players: analysing the correlates of eating practice. 

Nutrients. 2014;6:2697-2717. 

33. Packer JE, Wooding DJ, Kato H, Courtney-Martin G, 

Pencharz PB, Moore DR. Variable-intensity simulated 

team-sport exercise increases daily protein requirements 

in active males. Front Nutr. 2017;4:64. 

34. Anderson L, Close GL, Morgans R, Hambly C, 

Speakman JR, Drust B, et al. Case study: assessment of 

energy expenditure of a professional goalkeeper from the 

English Premier League using the doubly labeled water 

method. Int J Sports Physiol Perform. 2018;1-13 (Epub 

ahead of print). 

35. Brinkmans NYJ, Iedema N, Plasqui G, Wouters L, Saris 

WHM, van Loon LJC, et al. Energy expenditure and 

dietary intake in professional football players in the 

Dutch Premier League: implications for nutritional 

counselling. J Sports Sci. 2019;16:1-9. 

https://doi.org/10.1080/02640414.2019.1576256 (Epub 

ahead of print). 

36. Burke LM, Bell L, Cort M, Cox GR, Farthing L, 

Greenaway B, et al. Current concepts in sports nutrition. 

Australian Institute of Sport; 2016. p. 1-56. 

37. Moore DR, Churchward-Venne TA, Witard O, Breen L, 

Burd NA, Tipton KD, et al. Protein ingestion to stimulate 

myofibrillar protein synthesis requires greater relative 

protein intakes in healthy older versus younger men. J 

Gerontol Ser A Biol Sci Med Sci. 2015;70(1):57-62. 

38. Res PT, Groen B, Pennings B, Beelen M, Wallis GA, 

Gijsen AP, et al. Protein ingestion before sleep improves 

postexercise overnight recovery. Med Sci Sports Exerc. 

2012;44(8):1560-1569. 

39. Deakin V. Training nutrition. Bruce: University of 

Canberra and the Australian Institute of Sport, National 

Sports Research Centre; c1994. 

40. Jouris KB, McDaniel JL, Weiss EP. The effect of 

Omega-3 fatty acid supplementation on the inflammatory 

response to eccentric exercise. J Sci Med Sport. 

2011;10(3):432-438. 

41. Shephard RJ, Leatt P. Carbohydrate and fluid needs of 

the soccer player. Sports Med. 1987;4(3):164-176. 

42. Coombes JS, Hamilton KL. The effectiveness of 

commercially available sports drinks. Sports Med. 

2000;29(3):181-209. 

43. Burke LM. Fuelling strategies to optimise performance: 

training high or training low? Scand J Med Sci Sports. 

2010;20(2):48-58. 

44. Williams JH. The science behind soccer nutrition. 2nd ed. 

Charleston: CreateSpace; 2012. 

45. Jeukendrup AE. Training the Gut for Athletes. Sports 

Med. 2017;47(1):101-110. 

https://doi.org/10.1007/s40279-017-0690-6 

46. Smith JW, Holmes ME, McAllister MJ. Nutritional 

considerations for performance in young athletes. J 

Sports Med. 2015;2015:734649. 

https://doi.org/10.1155/2015/734649. 

47. Moore DR, Tang JE, Burd NA, Rerecich T, Tarnopolsky 

MA, Phillips SM. Differential stimulation of myofibrillar 

and sarcoplasmic protein synthesis with protein ingestion 

www.journalofsports.com


 

~ 7 ~ 

International Journal of Physiology, Nutrition and Physical Education www.journalofsports.com 
at rest and after resistance exercise. J Physiol. 

2009;587(Pt 4):897-904. 

48. Phillips SM, Chevalier S, Leidy HJ. Protein requirements 

beyond the RDA: Implications for optimizing health. 

Appl Physiol Nutr Metab. 2016;41(5):565-572. 

49. Nedelec M, McCall A, Carling C, Legall F, Berthoin S, 

Dupont G. Recovery in soccer: part 2: recovery 

strategies. Sports Med. 2013;43(1):9-22. 

50. Kerksick C, Harvey T, Stout J, Campbell B, Wilborn C, 

Kreider R, et al. International Society of Sports Nutrition 

position stand: nutrient timing. J Int Soc Sports Nutr. 

2008;5:17. https://doi.org/10.1186/1550-2783-5-17. 

51. Clark K. Nutritional guidance to soccer players for 

training and competition. J Sports Sci. 1994;12-S50. 

52. Martin L, Lambeth A, Scott D. Nutritional practices of 

national female soccer players: Analysis and 

recommendations. J Sports Sci Med. 2006;5:130-137. 

[PubMed] 

53. Mullinix MC, Jonnalagadda SS, Rosenbloom CA, 

Thompson WR, Kicklighter JR. Dietary intake of female 

U.S. soccer players. Nutr Res. 2003;23:585-593. 

[CrossRef] 

54. Clark M, Reed DB, Crouse SF. Pre- and post-season 

dietary intake, body composition, and performance 

indices of NCAA division in female soccer players. Int J 

Sport Nutr Exerc Metab. 2003;13:303-319. [CrossRef] 

[PubMed] 

55. Gibson JC, Stuart-Hill L, Martin S, Gaul C. Nutrition 

status of junior elite Canadian female soccer athletes. Int 

J Sport Nutr Exerc Metab. 2011;21:507-514. [CrossRef] 

56. Beelen M, Burke LM, Gibala MJ, van Loon LJC. 

Nutritional strategies to promote postexercise recovery. 

Int J Sport Nutr Exerc Metab. 2010;20(6):515-532. 

doi:10.1123/ijsnem.20.6.515. 

57. Levenhagen DK, Gresham JD, Carlson MG, Maron DJ, 

Borel MJ, Flakoll PJ. Postexercise nutrient intake timing 

in humans is critical to recovery of leg glucose and 

protein homeostasis. Am J Physiol Endocrinol Metab. 

2001;280(6). doi:10.1152/ajpendo.2001.280.6.E982. 

58. Academy of Nutrition and Dietetics; American College 

of Sports Medicine; Dietitians of Canada. Position of the 

Academy of Nutrition and Dietetics, Dietitians of 

Canada, and the American College of Sports Medicine: 

Nutrition and Athletic Performance. J Acad Nutr Diet. 

2016;116(3):501-528. doi:10.1016/j.jand.2015.12.006. 

59. American College of Sports Medicine; Sawka MN, 

Burke LM, Eichner ER, Maughan RJ, Montain SJ, 

Stachenfeld NS. American College of Sports Medicine 

position stand. Exercise and fluid replacement. Med Sci 

Sports Exerc. 2007;39(2):377-390.  

doi:10.1249/mss.0b013e31802ca597. 

60. Reilly T, Bangsbo J, Franks A. Anthropometric and 

physiological predispositions for elite soccer. J Sports 

Sci. 2000;18:669-683. 

61. Williams AM, Reilly T. Talent identification and 

development in soccer. J Sports Sci. 2000;18:657-667. 

62. Boisseau N, Le Creff C, Loyens M, Poortmans JR. 

Protein intake and nitrogen balance in male non-active 

adolescent and soccer players. Eur J Appl Physiol. 

2002;88:288-293. 

63. Leblanc JC, Le Gall F, Grandjean V, Verger P. 

Nutritional intake of French soccer players at the 

Clairefontaine Training Centre. Int. J Sport Nutr Exerc 

Metab. 2002;12:268-280. 

64. Giovannini M, Agostoni C, Gianní M, Bernardo L, Riva 

E. Adolescence: Macronutrient needs. Eur J Clin Nutr. 

2000;54 Suppl 1. 

65. Spear BA. Adolescent growth and development. J Am 

Diet Assoc. 2002;102:3. 

66. Nickerson HJ, Holubets M, Tripp AD, Pierce WG. 

Decreased iron stores in high school female runners. Am 

J Dis Child. 1985;139:1115-1119. 

67. Rowland TW, Black SA, Kelleher JF. Iron deficiency in 

adolescent endurance athletes. J Adolesc Health Care. 

1987;8:322-326. 

68. Haymes EM. Trace minerals. In: Hickson JF, Wolinsky I, 

eds. Nutrition in Exercise and Sport. 2nd ed. Boca Raton, 

CA: CRC Press, 1993, 223-243. 

69. Bar-Or O, Unnithan VB. Nutritional requirements of 

young soccer players. J Sports Sci. 1994;12. 

doi:10.1080/02640414.1994.12059278. 

 

 

 

 

www.journalofsports.com

