
INTRODUCTION TO NUTRITION 

 

Whenever highly talented, motivated and well – trained athletes meet in competition, 

the margin between victory and defeat is small.  Attention to detail can make that vital 

difference. Diet affects performance, and our eating and drinking patterns will 

influence how well athletes train and whether they compete at their best.  All athletes 

need to be aware of their personal nutritional goals and of how they can select the best 

eating strategy to meet those goals.  

 

Athletes cover a wide range of events which require varying inputs of technique, 

strength, power, speed and endurance.  Each athlete is unique, and there is no single 

diet that meets the needs of all athletes at all times.  Individual needs also change 

across the season and athletes must be flexible to accommodate this. 

 

While a magic diet or food does not exist, there are many ways in which eating and 

drinking well can allow athletes at all levels of performance to achieve the individual 

goals of their training and competition programs.  It makes no sense to train hard and 

ignore the benefits that follow from healthy food choices. Healthy food choices can 

also promote adaptations to the train stimulus.   

 

How much food an athlete needs to eat will depend largely on energy needs, and there 

is no simple formula to predict this.  Energy needs depend not only on the demands of 

training and competition, but also on energy expenditure outside these activities.  For 

those who train frequently, when training sessions are long and hard, the energy 

demands will be high.  For those who train infrequently, or where training sessions 

are short or easy, the energy demands will be lower.  Similarly, energy needs are 

lower during periods of inactivity such as the off – season or while an athlete is 

injured, and food intake must be modified accordingly at these times.   

 

Body weight is not a reliable or accurate indicator of energy balance.  Monitoring 

body weight can be misleading, and the information can be misinterpreted.   

Monitoring of skin fold fat thickness across the season, especially when undertaken 

by a trained kinanthropometrist, can provide useful information about changes in 

body fat stores.   

 

Each athlete must therefore identify key nutritional goals, in terms of the requirement 

for energy, protein, carbohydrate, fat and all of the vitamins and minerals that are 

essential for health and hydration performance.  I will now delve more into detail into 

some of these. 

 

PROTEIN NEEDS FOR TRAINING 

 

Protein has been considered a key nutrient for sporting success by athletes of all eras 

and in all sports.  Whereas ancient Olympians where reported to eat unusually large 

amounts of meat, today's athletes are provided with a vast array of protein and amino 

acid supplements to increase their protein intakes. 

 

Protein plays an important role in the response to exercise.  Amino acids from 

proteins form building blocks for the manufacture of new tissue including muscle, and 

the repair of old tissue.  They are also the building blocks for hormones and enzymes 



that regulate metabolism and other body functions.  Protein provides a small source of 

fuel for the exercising muscle.  

 

Some scientists suggested that endurance and resistance – trained athletes in heavy 

training may have increased daily protein needs – up to a maximum of 1.2 – 1.7 g per 

kg body weight (BW), compared to the recommended intake of 0.8 g/kg BW for a 

sedentary person.  However, the evidence for this increase in protein needs is not clear 

or universal.  Part of the confusion is caused by problems involved in scientific 

techniques used to measure protein requirements. 

 

 The debate over the precise protein needs of athletes is largely unnecessary. 

Dietary surveys show that most athletes already consume diets providing 

protein intakes above the maximum recommended level, even without the use 

of protein supplements.  Therefore, most athletes do not need to be encouraged 

or educated to increase their protein intakes.  These surveys, however, relate 

mostly to athletes eating typical Western – style diets, and more information is 

urgently needed on athletes eating different food types. 

 Athletes most at risk of failing to meet their protein needs are those who 

severely restrict their energy intake or dietary variety. An adequate energy 

intake is important in promoting protein balance or increasing protein retention. 

 Although some resistance – trained athletes and body builders consume more 

than 2-3 g/kg BW, there is no evidence that these high daily protein intakes 

enhance the response to training or increase the gains in muscle mass and 

strength.  Such diets are not necessarily harmful, but they are expensive and can 

fail to meet other nutritional goals, such as providing the fuel needed to 

optimize training and performance.  

 

Recent studies have focused on the acute response to workouts of both endurance 

and resistance training.  Enhanced protein balance is a desirable goal of the recovery 

phase – to overturn the increased rates of protein breakdown that occur during 

exercise, and to promote muscle growth, repair and adaptation following the 

exercise stimulus.  These studies have found that eating a small amount of high – 

quality protein, combined with carbohydrate, enhances protein synthesis during the 

recovery period.  There is some evidence that the response is enhanced when these 

nutrients are provided soon after exercise, or in the case of a resistance workout, 

perhaps before training. Further work is required to fine – tune guidelines for the 

optimal amount, type and timing of intake of these nutrients, and to confirm that 

these eating strategies lead to an enhancement of the goals of training. 

 

 In the light of this information, it appears sensible to focus on the total 

balance of the diet and timing of protein – carbohydrate meals and snacks in 

relation to training, rather than on high protein intakes per se. 

 Special sports foods such as sports bars and liquid meal supplements can 

provide a compact and convenient way to consume carbohydrate and protein 

when everyday food are unavailable or are too bulky and impractical to 

consume.  However, the additional cost of these products, and the fact that 

they contain only a limited range of nutrients, must be taken into account.  

There is little justification for using very expensive protein – only powders or 

amino acid supplements.  Everyday foods are likely to be just as effective.   

 



CARBOHYDRATES FOR TRAINING 

 

Carbohydrate provides an important, but relatively short – lived, supply of fuel for 

exercise that must be refilled each day from carbohydrate foods in the diet.  

Everyday eating and drinking plans for athletes need to provide enough 

carbohydrate to fuel their training programs and to optimize the recovery of 

muscle glycogen stores between workouts.  General targets can be provided for 

carbohydrate needs, based on each individual's size and the demands of their 

training program. 

 

Targets for carbohydrate intake 

 

 Immediate recovery (within 0-4 hours) after fuel – depleting exercise: about 

1 g per kg of body weight per hour, consumed at frequent intervals.  

 Daily recovery from a moderate duration/low intensity training session: 5-7 

g per kg BW per day. 

 Recovery from moderate – heavy endurance training or fuelling up for a 

distance event: 7- 10 g per kg BW per day.  

 

It is valuable to choose nutrient – rich carbohydrates and to add other foods to 

recovery meals and snacks to provide a good source of protein and other 

nutrients.  These nutrients may assist in other recovery processes, and in the case 

of protein, may promote additional glycogen recovery when carbohydrate intake 

is below targets or when frequent snacking is not possible. 

 

Adequate energy intake is also important for optimal glycogen recovery; the 

restrained eating practices of some athletes, particularly females, make it 

difficult to meet carbohydrate intake targets and to optimize glycogen storage 

from this intake.   

 

A good hydration strategy is an essential part of every athlete's preparation for 

competition.  

 It is not necessary to drink enough to prevent loss of body weight, but the 

amount of dehydration should normally be limited to a loss of less than 

2% of body weight (i.e., 1.0 kg for 50 kg person, 1.5 kg for a 75 kg 

person, and 2 kg for a 100 kg person). 

 Since the negative effects of dehydration on high intensity performance 

are greater in warm environments, upgrade drinking practices in these 

conditions to minimize the overall fluid deficit.  This may mean drinking 

before and during longer athletic events such as distance running and 

walking. 

 Don't drink at rates that are greater than sweat losses so that you actually 

gain weight during the competition period.  

 

How to estimate sweating rate: 

 

Measure body weight (kg) both before and after at least one hour of exercise 

under conditions similar to competition or a hard practice.  These readings 

should be made with the athlete wearing minimal clothing and while bare 



footed.  The post – exercise reading should be taken as soon as is practical 

after the session and after toweling dry.  

Note the volume of fluid consumed during exercise (liters) 

 

Calculations 

 

Sweat loss (liters) = Body weight before exercise (kg) – Body weight after 

exercise (kg) + fluid consumed during exercise (liters). 

 

To convert to a sweat rate per hour, divide by the exercise time in minutes and 

multiply by 60. 

Note: 2.2 pounds equals 1.0 kg and converts to a volume of 1.0 liter or 1,000 

ml or 34 ounces of water.   

 

Re - hydration after exercise 

 

Recovery after exercise is part of the preparation for the next exercise session, 

and replacement of sweat losses is an essential part of this process.  Both 

water and salts lost in sweat must be replaced.   

 

 Aim to drink about 1.2 – 1.5 liters of fluid for each kg. of weight lost in 

training or competition.   

 Drinks should contain sodium (the main salt loss in sweat) if no food is 

eaten at this time.  Sports drinks that contain electrolytes are helpful, but 

many foods can also supply the salt that is needed.  A little extra salt 

may be added to meals when sweat losses are high, but salt tablets 

should be used with caution.   

 

Vitamins, minerals and anti – oxidants for training and staying healthy 

 

    Adequate intakes of energy, protein, iron, copper, manganese, 

magnesium, selenium, sodium, zinc and vitamins A, C, E, B6 and B12 are 

particularly important to health and performance.  These nutrients, as well as 

others, are best when obtained from a varied diet based largely on nutrient – 

rich foods such as vegetables, fruits, beans, legumes, grains, lean meats, fish, 

dairy products and unsaturated oils.  Dietary surveys show that most athletes 

are able to meet the recommended intakes for vitamins and minerals by 

eating everyday foods.   

 

Anti – oxidant nutrients are important in helping protect the body's tissues 

against the stresses of hard exercise.  It is not known whether hard training 

exercises increases the need for dietary antioxidants, as the body naturally 

develops an effective defense with a balanced diet. Supplementation with 

antioxidants cannot be recommended because there is little evidence of 

benefit while it is known that over – supplementation can diminish the 

body's natural defense system.   

 

IRON. Iron deficiency is the most common nutrient deficiency in the world.  

It may occur in athletes and can impair training and competitive 

performance.  Unexplained fatigue, especially in vegetarian eaters should be 



explored with a sports physician and sports nutrition expert.  Routine use of 

iron supplements is not wise: too much is just as harmful as too little.  Self – 

medication with iron supplements may not address the real problem that is 

causing fatigue, or solve the cause of poor iron status.   

 

CALCIUM.  Calcium is important for healthy bones.  The best sources are 

dairy foods, including low fat varieties.  Fortified soy foods may provide a 

useful substitute where athletes cannot consume dairy foods. Three serving a 

day are required for adults, with an increased requirement during growth 

spurts in childhood and adolescence, as well as for pregnancy and lactation.   

 

As with iron, it is recommended that women ingest more calcium than men, 

even though they generally eat less food.  This means that female athletes 

must be more careful in the food choices that they make.   

 

Supplements 
The use of dietary supplements is widespread in sports, but athletes should 

not expect benefits from most of these supplements.  

 

Few of the products used by athletes are supported by a sound research base 

and some may even be harmful.  All athletes should look carefully at the 

risks and rewards of individual supplements before trying them.  

 

Where there is a demonstrated deficiency of an essential vitamin or mineral, 

and an increased intake from food is not possible, a supplement may be 

helpful as a short term solution.  The use of supplements, however, does not 

compensate for poor food choices and an inadequate diet.  Many athletes 

ignore the need for caution in supplement use, and take supplements in 

unnecessary dosage which may even be harmful.  

 

Protein Powders and Supplements 

Protein supplements, high protein bars and amino acid preparations are 

among the biggest selling sports nutrition products.  Although an adequate 

intake of protein is essential for muscle growth and repair, which can easily 

be achieved from everyday foods and extra protein is seldom required.   

 

Protein – carbohydrate supplements may have a role as part of a post – 

exercise recovery plan, but the whole proteins that are found in foods 

generally have advantages over individual amino acids.   

 

CREATINE 

Creatine supplements can increase the amount of high – energy creatine 

phosphate stored in the muscles, and may improve performance in single or 

multiple sprints.  It may also lead to a gain in muscle mass, which may be 

helpful for some athletes but harmful for others.  As with all supplements, 

exceeding the maximum effective doses is not helpful.  Creatine is normally 

found in meat and fish, but the doses used in supplementation protocols (10 -

20 g per day for 4-5 days to load, and 2-3 g per day for maintenance) are 

more than is found in normal foods. Creatine supplementation appears not to 

be harmful. 



CAFFEINE 

A small amount of caffeine (1-3 mg/kg) can aid in performance in prolonged 

exercise an may also be helpful in exercise of shorter duration.  Such 

moderate doses can be found in everyday amounts of coffee, cola drinks and 

some sports products ( e.g. gels).  For example, 100mg of caffeine is 

supplied by a small cup of brewed coffee or 750 ml of a cola drink.  Larger 

doses of caffeine do not seem to be more effective, and may have negative 

outcomes such as over – arousal and poor sleep patterns after an event.   

 

CALCIUM 

Calcium is important for healthy bones.  In some countries, many everday 

foods are fortified with calcium (e.g. fruit juice).  However, the best sources 

of calcium are dairy foods, with low fat varieties providing a great way to 

meet calcium needs within a smaller energy budget. 

 

IRON 

Iron deficiency is a cause of fatigue and reduced performance. Females are 

particularly at risk because of increased iron requirements due to menstrual 

blood losses matched against a smaller intake of food.  Iron – rich eating will 

help to reduce this risk.      

 

Athletics consist of a range of events requiring varying inputs of technique, 

strength, power, speed and endurance.  Healthy food choice will help 

athletes train more effectively, reduce risks of illness and injury, and achieve 

performance goals, regardless of the diversity of events, environments, 

nationality and level of competitors.  General recommendations can be 

made, but these should be implemented on an individual basis, according to 

the athlete's stage of maturity, sex, training program and competition goals.  

A qualified sports nutritionist can guide athletes in finding a practical way to 

achieve their nutrition goals despite a busy lifestyle, gastrointestinal issues 

and the challenges of travel.  Appetite and thirst are not always good 

indicators of energy and fluid needs, and athletes will benefit from a 

personalized eating and drinking plan.   

 

Athletes should consume a wide variety of foods that meet their energy 

needs and provide optimum amounts of carbohydrate, protein, fat, vitamins, 

minerals and other important food components.  The energy requirements of 

training vary according to the type and duration of sessions which in turn 

change across training cycles.  Some athletes naturally achieve their ideal 

physique as a result of heredity and training, but others must manipulate 

energy and nutrient intake to achieve desired changes in lean mass and body 

fat.  Energy – restricted diets require careful selection of nutrient – dense 

foods to ensure that nutrients are met.  Low energy availability should be 

avoided, as it can impair performance and adaptation to training as well as 

being harmful to reproductive, metabolic and immune function, and bone 

health.  

 

Adequate carbohydrate intake is necessary to support intensive and 

consistent training with lowered risk of illness and injury.  Guidelines for 

daily intakes are about 5-7 grams per kg body mass during periods of 



moderate training up to about 10g/kg during heavy training or fuelling up for 

competition.  Protein intake should be sufficient to optimize adaptation to 

both strength and endurance training, but intakes of more than 1.7 g/kg/d are 

not necessary for any athlete.  Strategic timing of meals or snacks that 

provide these macronutrients around training sessions may help to optimize 

fuel availability, promote adaptation to training and enhance recovery. 

 

Preparation for competition should include strategies to ensure muscle fuel 

stores that are appropriate to the event.  Carbohydrate intake during exercise 

can be of value for events lasting longer than about an hour, and refueling 

between events on the same day is important.  Each athlete should develop a 

competition plan that is practical and provides benefits for their 

performance.  Carbohydrate loading is beneficial for prolonged events and 

can be achieved by a 2-3 d of high carbohydrate intake and training taper.  A 

depletion phase or fat adaptation is not necessary. 

 

Athletes should also have an individualized hydration strategy for training 

and competition. They should start appropriately hydrated and consider the 

need and opportunity to consume fluid during and between activities.  

Generally, an athlete's fluid plan should limit total fluid deficits to less than 

about 2% of body mass, particularly when competing in a hot environment. 

Unless previously dehydrated, athletes should not over – drink before or 

during exercise, such that they gain weight.  Hyper hydration may detract 

from performance in weight – sensitive events and may lead to the serious 

problem of hyponatraemia.  Re hydration after training or competition 

requires replacement of both water and salts lost in sweat.  

 

Athletes must respond to changes in needs for energy, nutrients and fluid in 

new situations such as hot or cold environments, altitude and travel across 

time zones.  Travel requires planning to cope with effects of the journey, 

different food cultures, changed access to foods and the risk of 

gastrointestinal disturbances.  

 

Youth athletes, their parents and coaches should be aware of the importance 

of nutrition for optimizing health, growth and performance.  Youth athletes 

may need special education, encouragement or supervision to achieve 

appropriate energy intake, fluid needs related to exercise, and adoption of 

nutrient – rich meal patterns. 

 

When everyday foods are impractical, specialized foods can help athletes 

achieve nutrition goals.  Supplements do not compensate for poor food 

choices.  Some supplements may benefit performance, but athletes are 

cautioned against the use of these products without first conducting an 

individual risk – benefit analysis.  Athletes are advised to seek assurances 

regarding quality control of supplement manufacture to ensure freedom from 

contamination with toxic or doping substances.  Supplements should not be 

used by youth athletes except where clinically indicated and monitored.  

 

Good food choices will contribute to success in athletics and to health and 

enjoyment of life.   



 

 


