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Introduction 
 
FINA President’ message 
 

It is my great pleasure to introduce the FINA-Yakult Nutrition Brochure, a very useful 
publication aiming at giving practical information on an important matter: the nutritional needs 
of our aquatic athletes. 
 
FINA is fortunate to have great Stars in our six aquatic disciplines and much has been said and 
written about their meticulous and demanding preparation for our major competitions. The 
technique, the biomechanics, the dry-land training, or the prevention of injuries are recurrent 
themes in the specialised literature, but I believe that the specific theme of nutrition also 
deserves a thorough work like the one presented in this brochure. 
 
Based on a specific Conference hosted by FINA and Yakult in London (GBR), in 2013, this 
publication details all the aspects related to a healthy strategy in this field, highlighting the 
specific needs in each of our sports. It has also in consideration different groups (young 

athletes, female competitors…) and multiple situations (training, travelling, competition…). 
 
Our FINA Sports Medicine Committee has been very active in researching and publicising all matters related with the 
health of our athletes. The organisation of the FINA World Sports Medicine Congress, every two years, is a concrete 
example of this effort and is already a fundamental rendezvous for all the experts in this domain. 
 
I am sure that this brochure will, once more, be a powerful tool to disseminate this message in such an important matter.  
 
I take this opportunity to sincerely thank all those responsible for its publication and I also express my gratitude to the 
experts that gave their contribution on athletes’ nutrition.  
 
Finally, I address my appreciation and recognition to our partner Yakult for its involvement and support to this project. 
 
The best reward to this valuable work will be given by our Stars. Thanks to these guidelines, their preparation will improve 
and, in consequence, their performances will be even better. This will continue bringing additional value to Aquatics in 
the five continents! 

 
Message from Yakult 

 
For 80 years, Yakult has continued to conduct business activities as heirs to the passionate spirit of our founder  
Dr. Minoru Shirota to deliver good health to as many people as possible. 
 
His philosophy includes the ideas of “preventive medicine,” “a healthy intestinal tract leads to a long life,” and “a price 
anyone can afford.” All three, together with “sincerity” and “harmony among people,” form the foundation upon which 
we have built our businesses, and we refer to them collectively as “Shirota-ism.” Shirota-ism has been the root of our 
business since our founding, and it has continued to be cherished to this day, without being swayed by the changing 
times. 
 
Yakult is working to expand its business based on Shirota-ism and our corporate philosophy of “We contribute to the 
health and happiness of people around the world through pursuit of excellence in life science in general and our research 
and experience in microorganisms in particular” in the aim to become a global company embraced by people throughout 
the world. 
 
FINA official partner 
Yakult had for some time been looking for a partner that understood our philosophy. The result of this search was FINA, 
whose philosophy of “contributing to the creation of rich lifestyles for people throughout the world by promoting good 
health through aquatics” matched well with our corporate philosophy. This led to us becoming a sponsor in 2005, which 
marked the 70th anniversary of our founding. Since then we have been sponsoring the FINA World Championships and 
the FINA World Swimming Championships (25m) as a FINA official partner, and are supporting the development of 
aquatics worldwide. 
 
Yakult will continue to work with FINA to further support the development of aquatic sports around the globe. 
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Key Messages 
 

 

Many factors contribute to success in sport, including 

talent, training, motivation and resistance to injury and 

illness. When highly talented, motivated and well trained 

athletes gather for competition, the margin between 

victory and defeat is usually small. Attention to every 

detail can make that vital difference, and nutrition is a key 

element of the serious athlete’s preparation. 

 

Diet affects performance in all events, and the foods that 

we choose in training and competition will affect how 

well we train and compete. Athletes need to be aware of 

their nutritional goals and of how they can select an 

eating strategy to meet those goals. 

 

Diet may have its biggest impact during training, and a 

good diet will help support consistent intensive training 

while reducing the risk of illness or injury. Good food 

choices can also optimise the adaptations in muscle and 

other tissues in response to the training stimulus. 

 

Athletes are all different, 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. 

 

Getting the right amount of energy to stay healthy and to 

tolerate the often large training volumes is a key goal of 

the everyday diet. Consume too much energy and body 

fat increases: too little and performance falls and illness 

results. Developing the perfect physique requires careful 

integration of training and diet. 

 

Carbohydrate is a key nutrient for energy supply, but 

carbohydrate needs will depend on the training load and 

therefore vary from day to day and across the season. 

Athletes must be aware of foods that are good sources of 

carbohydrate and make these a focus of their diet. 

Protein foods are important for building and repairing 

muscles, but a varied diet containing everyday foods will 

generally supply more than enough protein. The timing 

and type of protein are as important as the amount of 

protein in the diet. Well-chosen vegetarian diets can 

meet an athlete’s protein needs. 

 

A varied and wholesome nutrient-rich diet that meets 

energy needs and is based largely on vegetables, fruits, 

beans, legumes, grains, lean animal meats, dairy produce 

and oils should ensure an adequate intake of all essential 

vitamins and minerals. 

 

Maintaining hydration is important for performance. An 

adequate intake of fluid before, during (where 

appropriate), and after exercise is especially important in 

hot climates. Salt (sodium) replacement is important 

when sweat losses are high, but needs vary between 

athletes. 

 

Athletes are cautioned against the indiscriminate use of 

dietary supplements, but careful and strategic use of a 

small number of supplements and sports foods, ideally in 

consultation with a sports nutrition expert, may benefit 

some athletes. 

 

Food is an important part of life, and athletes should 

enjoy the foods that they eat, confident in the knowledge 

that they have made wise choices. 

 

This booklet contains information that will help all 

athletes in aquatics sports to make informed choices to 

meet their nutritional needs in different situations. It is no 

substitute for individual advice from a qualified 

professional, but tries to give practical information that 

will be of use to the serious athlete. 
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Nutrition for the Elite Athlete 
 

 
Competitive athletes may train 300-600 times each 

year, but most will eat 1200-1600 times in the same 

period. Therefore, well-chosen eating practices have 

much to offer the athlete: 

 

o Fuel to train and perform at a competitive level 

o Optimum gains from the training program 

o Enhanced recovery between workouts and 

between events 

o Achievement and maintenance of an ideal body 

weight and physique 

o Benefits from the many health-promoting 

components of food  

o A reduced risk of injury, overtraining fatigue and 

illness 

o Sustained concentration and mental skills over 

the day 

o Confidence in being well-prepared to face 

competition 

o Achievement of consistent high-level 

competition performances 

o Enjoyment of food and social eating occasions at 

home and during travel  

 

Despite these advantages, many athletes do not meet 

their nutrition goals. Common problems and challenges 

include 

 

o Poor knowledge of foods and inadequate 

cooking skills 

o Poor or outdated knowledge of sports nutrition 

o Lack of access to dietitians /nutrition 

professionals or other credible resources  

o Inadequate finances 

o Busy lifestyle leading to inadequate time to 

obtain or consume appropriate foods 

o Poor availability of good food choices 

o Frequent travel 

o Indiscriminate use of large amounts of 

supplements or failure to use evidence-based 

supplements and sports foods in the appropriate 

way 

 

The information in this booklet is designed to provide 

coaches and athletes with an overview of the latest 

guidelines in sports nutrition. While there is no such thing 

as a magic diet or food, there are many ways in which 

eating well can allow athletes at all levels of performance 

to achieve the specific goals of their training and 

competition programs.  

 

It makes no sense to train hard and ignore the benefits 

that good food choices offer to maximise training and 

performance. 

 

The information is based on a conference hosted by 

FINA in London in December 2013. 

This booklet is based on the scientific contributions to 

the FINA conference of: Margo Mountjoy (FINA 

Bureau), Ron Maughan, Louise Burke, Dan Benardot, 

Dave Costill, Greg Cox, Wim Derave, Anu Koivsto, Anna 

Melin, Iñigo Mujika, David Pyne, Sherry Robertson, Rick 

Sharpe, Greg Shaw, Trent Stellingwerff, Kevin Tipton, 

Evert Verhagen, Wes Zimmermann, Cees-Rein van den 

Hoogenband, Saul Marks, David Gerrard, Kevin Boyd, 

and James Miller. 
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Part 1 General Principles: Nutrition Goals 
& Eating Strategies 
 

Energy needs 
 

 
An athlete’s self-selected energy intake sets the “budget” 
from which an athlete must meet their needs for 
carbohydrate, protein and fat, as well as the range of 
foods that provide vitamins, minerals and other health-
promoting dietary factors.  
An athlete’s energy requirements are made up of several 
components:  

o baseline metabolic needs (such as the energy 
required to support cellular maintenance, 
temperature regulation and immune health), 

o growth (including an increase in muscle mass) and, 

o physical activity. 

Energy expended in one of these processes is not 
available for others, so the diet must provide sufficient 
energy to meet the needs of all essential functions.  
Physical activity – or in the case of an athlete, the 
intensity, duration and frequency of training sessions and 
competitions - will play a strong role in determining daily 
energy requirements.   
 
When daily intake of food energy from carbohydrate, fat, 
protein (and alcohol) is equal to energy expenditure, the 
athlete is said to be in energy balance.  

 

Energy balance = Energy intake – energy expenditure 

 

This means there is neither a net loss nor gain from the 
body’s energy stores of fat, protein and carbohydrate, 
and is the desirable state for much of our lives. These 
energy stores play a number of important roles related to 
exercise performance, contributing to:  

o an athlete’s size and physique (e.g. body fat stores 
and muscle mass)  

o function (e.g. muscle mass) 

o fuel for exercise (e.g. muscle and liver glycogen 
stores) 

Athletes often want to change their energy balance, 
either to produce an energy deficit (principally to reduce 
the size of body fat stores and therefore, body mass) or 
to achieve an energy surplus (principally to support 
growth or support the gain of muscle mass).  This can be 
done either by altering energy intake, energy expenditure 
or both components. 
 
However, an important new concept is that of energy 
availability. This is defined as the energy that is available 
to the body after the energy cost of physical activity has 
been deducted from daily energy intake. Energy 
availability is therefore, the amount of energy that can be 
expended to look after the body’s physiological needs. 

 

Energy availability = Energy intake – Energy cost of training/competition* 

(* = total energy expenditure during the exercise minus the background cost of being sedentary during this period) 

 
The body can cope with a small drop in energy availability, 
but if it becomes too great, this will compromise its ability 
to undertake the processes needed for optimum health 
and function, and ultimately, training. 
 

We now recognise that many health problems commonly 
seen in athletes are associated with low energy 
availability - these include menstrual disturbances in 
female athletes, reduced basal metabolic rate, 
compromised immunity, poor hormonal function and 
impaired bone density. Importantly, there is mounting 
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evidence, that low energy availability directly reduces 
performance. For example, a study of a swimming squad 
showed that swimmers whose diets were found to be 
energy deficient suffered a decrease in race speed after 
a lengthy training block while their teammates gained a 
substantial improvement in their swimming speed with 
the same workouts. Unfortunately, low energy 
availability may be not always be easily visible since it 
often occurs in athletes who are weight stable and not 
necessarily lean/light. 
 
Although any reduction in energy availability has some 
effect on the body, researchers have identified a 
threshold below which the consequences are particularly 
harmful. This is usually discussed in terms of an athlete’s 
Fat Free Mass (FFM) – i.e. Body mass minus Body fat.  
This threshold is set at 30 kcal (125 kJ) per kg FFM.  
Examples of adequate and low energy availability are 
provided below. 

 
There are three situations that are typically associated 
with low energy availability. 

o Disordered eating and eating disorders. We used 
to think this was the main cause of energy 
deficiencies, causing some stigma to the athletes 
involved. Disordered eating requires early 
intervention and specialist help, but we now know 
that many athletes can get into situations of low 
energy availability without this backdrop 

o Restricted eating for weight control or loss or 
body fat. Many athletes undertake such 
campaigns with the best of intentions and, often, 
good reasons. However, the degree of energy 
deficit achieved by reduced energy intake or 
increased exercise may be too severe for good 
health or to support training.  Even when weight 
loss is undertaken without any problem behaviour 
or undue stress, trying to achieve it at too fast a 
rate is likely to lead to unnecessary compromises 
of health and performance. In some cases, low 
energy availability causes such a reduction in 
metabolic rate that the athlete’s energy needs 
drop to the point that they no longer lose weight 
on an energy restricted diet 

o Inadvertent failure to increase energy intake 
sufficiently during periods of training or 
competition that are high in volume and/or 
intensity. Some athletes undertake extremely 
strenuous training or competition programs. 
Appetite, time for preparing and eating food, and 
awareness of intake are just some of the factors 
influencing our food intake that may not always 
keep pace, especially when there is a sudden 
increase in exercise load. The practicality of eating 
a high energy intake day after day can be 
challenging for many athletes. Some may be 
unaware that they are falling behind in meeting 
their energy needs, or that it is problematic 

 
 

Tips for maintaining adequate energy availability 

 Be aware of energy needs and how these might vary over time. Be prepared to 
scale energy intake up and down according to the changing energy costs of daily 
training or competition. Be aware also of additional needs for growth. Ideas for 
achieving a high energy intake are found in the next section 

 Take care when there is a change in your food environment – particularly when 
travelling or when changing your home situation. It can take time and a conscious 
effort to re-establish new eating patterns when opportunities to eat or access to 
suitable foods are altered 

 Do not embark on drastic diets that limit energy intake or food variety.  Even 
when loss of weight or body fat is likely to achieve better health and 
performance, severe energy restriction is associated with unnecessary 
consequences of low energy availability. Where possible, plan weight loss 
programs so that they can be undertaken at a slower and less harmful pace 

 If you are developing stress related to food and body image, seek expert help at 
an early stage 

 Female athletes should treat an interruption to a normal menstrual cycle as a 
problem that also needs early assessment and intervention  

 If you are unsure about your energy needs and how to achieve them, consult a 
sports nutrition expert 

 Note that the consequences of low energy availability include irreversible loss of 
bone, as well as impairment of hormone, immune and metabolic function.  It’s 
not worth it! 
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Examples of different levels of energy availability 
 

 

1. High energy availability for growth or gain of body mass 

 
   
 Energy availability Example 
 

> 45 kcal  
(> 189 kJ)  
per kg fat free mass (FFM) 

Athlete A:  65 kg  and  20% body fat 
FFM =  80% x 65 kg = 52 kg  
Weekly training = 5600 kcal (23.5 MJ)  
Daily energy intake = 3520 kcal (14.7 MJ) 
Energy availability = (3520-800)/52  
= 52 kcal/kg FFM (219 kJ) 

 

2. Adequate energy availability for weight maintenance 
 

   
 Energy availability Example 
 

~ 45 kcal  
(~ 189 kJ)  
per kg fat free mass (FFM) 

Athlete B:  65 kg  and  15% body fat 
FFM =  85% x 65 kg = 55 kg  
Weekly training = 5600 kcal (23.5 MJ)  
Daily energy intake = 3285 kcal (13.8 MJ) 
Energy availability = (3285-800)/55  
= 45 kcal/kg FFM (189 kJ) 

 

3. Reduced energy availability but still adequate for healthy weight loss (or weight 
maintenance at reduced metabolic rate 
 

   
 Energy availability Example 
 

30-45 kcal  
(125-189 kJ) per kg fat free 
mass (FFM) 

Athlete C:  55 kg  and  20% body fat 
FFM =  80% x 55 kg = 44 kg  
Weekly training = 5600 kcal (23.5 MJ)  
Daily energy intake = 2340 kcal (9.8 MJ) 
Energy availability = (2340-800)/44  
= 35 kcal/kg FFM (164 kJ) 

 

4. Low energy availability – health implications 
 

   
 Energy availability Example 
 

< 30 kcal  
(< 125 kJ)  
per kg fat free mass 

Athlete D: 55 kg and 25% body fat 
FFM = 75% x 55 kg = 41 kg 
Weekly training = 5600 kcal (2.35 MJ) 
Daily energy intake = 1980 kcal (8.3 MJ) 
Energy availability = (1980-800)/41      
= 29 kcal/kg FFM (120 kJ) 
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Carbohydrates 
   For training and recovery 
 

 
 

Carbohydrate provides an important fuel source for the 
brain and muscle during exercise. A long history of 
studies shows that the performance of sports involving 
prolonged activity, high intensity efforts, skill and 
concentration, or a combination of these factors, is 
enhanced when body carbohydrate stores can keep pace 
with fuel needs.  
The body’s carbohydrate supplies come from glycogen 
stored inside the muscle and from blood glucose which is 
topped up by liver glycogen stores or by carbohydrates 
consumed just before and during exercise. These stores 
can be turned over by a single exercise session of 
sufficient length and intensity (e.g. 60-90 min of high 
intensity training), so daily carbohydrate intake 
determines how much carbohydrate fuel is available for 
each training and competition session in the athlete’s 
program. 
 
Twenty years ago, sports nutrition guidelines promoted a 
universal message that all athletes should eat diets highly 
focussed on carbohydrate-rich foods at all times. These 
messages have changed in the light of new evidence, new 
understandings and new terminology.  
 
Unfortunately, not all athletes and coaches have heard of 
these changes. Further confusion is provided by the 
current best-selling diets in the general community – for 
example Paleo, Atkins, Real Meal Revolution (high fat, 
low carb) and Zone – which are reduced carbohydrate, 
carb-restricted or entirely anti-carbs. This creates the 
need for some new and clear messages about 
carbohydrate and the athlete. 
 
 

New concepts in carbohydrate guidelines 
for the everyday diet 
 
A pictorial summary of guidelines for carbohydrate intake 
is provided in Figure 1, while the features of the updated 
guidelines are explained below: 

1. We no longer promote a “one size fits all” approach to 
dietary carbohydrate targets. Instead, the athlete’s 
carbohydrate intake should be individualised to suit 
the demands and goals of their training program. The 

frequency, duration and intensity of training will 
largely determine the muscle’s carbohydrate needs, 
and that will vary between athletes.  

2. We use different language and concepts to discuss 
carbohydrate intake goals. Targets for carbohydrate 
are provided in terms of grams relative to the athlete’s 
size (body mass) rather than as a percentage of total 
energy intake. Furthermore, rather than simply talk 
about “high carbohydrate diets” and “low carbohydrate 
diets”, we should consider carbohydrate intake in 
comparison to the muscle’s fuel needs on a daily 
basis. We should consider whether the total intake 
and timing of the day’s intake able to meet the fuel 
demands of a workout (= high carbohydrate 
availability), or are carbohydrate stores depleted or 
sub-optimal in comparison to the muscle fuel demand 
(= low carbohydrate availability). Because each 
athlete’s fuel needs can be different, any given 
carbohydrate intake might provide high carbohydrate 
availability for one athlete but low for another. 

3. A fundamental principle of training is that the load 
and goals change from day to day, over the various 
microcycles and macrocycles in the periodised 
training calendar, and at different points of the 
athlete’s career. Therefore, rather than having a static 
dietary intake, athletes should vary their 
carbohydrate intake from day to day according to the 
rise and fall in muscle fuel needs.  

4. The central idea that carbohydrate is a key fuel for 
sports performance remains a constant. In many 
types of sport, the depletion of carbohydrate stores 
is associated with fatigue, an increased feeling of 
effort to sustain a given workload and reduced 
performance. Therefore, when it is important to train 
hard, at high intensity or with high quality, athletes 
should follow a range of dietary strategies that match 
their body’s carbohydrate supplies to the fuel needs 
of their exercise program.  This is obviously important 
in competition scenarios, but should also be 
implemented for key training sessions or important 
training phases where high volume workload is in 
place and/or high quality performance is required. 
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5. On other occasions, it may not be as important to 
train with high carbohydrate availability.  Many 
athletes do some of their training sessions with low 
carbohydrate availability.  Sometimes this is because 
of practicality – for example, swimmers often do their 
early morning training sessions without anything to 
eat.  Sometimes, it is deliberate - the athlete may be 
reducing their carbohydrate and energy intake to 
reduce body fat levels. This may not be a problem 
during the base phase of training or on days of light 
training, when training intensity and quality is low. In 
fact, some studies suggest that doing some training 
sessions in this way provides a good stimulus to the 
muscle to help it adapt to training.  Of course, such 
strategies need to be periodised into the training 
program so that they don’t interfere with training 
intensity. 

6. Even though daily carbohydrate targets (see Figure 1) 
can be developed from the features above, it is always 
important to fine-tune based on further individual 
considerations. Feedback from training should be 
considered (how am I performing?  How am I feeling 
during a workout? Am I recovering sufficiently 
between sessions?  Is illness or general fatigue a 
problem?). The athlete’s energy budget is also 
important – there may be more room or need to 
increase carbohydrate during periods of growth or 
other high energy demand, but scenarios of reduced 
energy demand may require a tightening of 
carbohydrate targets. 

 

 

 

 

 

  

Considerations in setting daily carbohydrate intake targets 
for aquatic athletes 
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Practical suggestions for planning meals 
and snacks to assist with carbohydrate 
targets 
 

o Many nutritious carbohydrate-rich foods can be 
included in meals and snacks to meet 
carbohydrate intake goals as well as contribute to 
overall diet quality 

 Wholegrain forms of breakfast cereals, oats, 
breads and crackers 

 Grain-based foods such as rice, pasta, quinoa, 
noodles 

 Fruits, legumes and starchy vegetables 

 Sweetened dairy products (flavoured milk, 
yoghurts etc) 

 

 

 

o A great way to track carbohydrate intake with 
muscle fuel needs is to include additional 
carbohydrate in meals or snacks eaten before and 
after a workout. This means when training needs 
increase, so does carbohydrate intake. Consuming 
carbohydrate before and during lengthy pool 
sessions will also add to the day’s carbohydrate 
target as well as specifically provide fuel for the 
workout. Open water swimmers should 
particularly take this opportunity to practise their 
strategies for eating and drinking during their 
races 

 

o When athletes train more than once per day and 
sessions are close together, speedy recovery of 
the muscle carbohydrate stores may be 
important.  Consuming carbohydrate-rich foods 
and drinks soon after the session helps with rapid 
refueling – a target of 1 g per kg of body mass per 
hour for the first 4 hours will optimize glycogen 
storage. The type of carbohydrate is generally less 
important than the amount, and athletes should 
make choices based on convenience, palatability, 
cost, and the contribution these foods can make 
to other nutritional goals 

o When it isn’t possible to meet these carbohydrate 
targets during the early hours of recovery, or 
when the recovery period is short, the presence 
of protein in recovery snacks is likely to promote 
higher rates of glycogen storage than 
carbohydrate alone. This is useful since post-
workout protein intake addresses other goals of 
recovery eating. Some protein-carbohydrate 
combinations are found in the section on Protein 

o During longer recovery periods (24 hours), the 
pattern and timing of carbohydrate-rich meals and 
snacks does not appear to be critical, and can be 
organised according to what is practical and 
comfortable for each athlete 

 

 

  


