
 
NUTRITION 
 
Basics: 
Our nutrition is made up of Carbohydrates, Proteins, Fat, Water, Vitamins and Minerals.  
 
 
 

Carbohydrates: 
In the stomach, all carbohydrates get broken down into single sugar molecules, however 
there is a difference between “fast sugar” and “slow sugar”.  
Fast sugar from soft drinks, sweets, white bread, white rice, fruits (banana, watermelon, 
grapes, blueberries, pears) etc. reaches the blood very quickly and you will feel instantly 
energised. However, a sudden rise in blood sugar can cause the body to release insulin to 
deal with it. The insulin causes blood sugar to drop rapidly and the fatigue you feel about 
45-60min after consuming sweets is commonly known as sugar crash. 
Slow sugar such as wholemeal bread, potatoes, vegetables, brown rice, fruits (all fruits not 
mentioned above), etc. take longer to reach the blood and therefore do not cause the body 
to release a lot of insulin. These carbohydrates give you long lasting energy. 
 
Sugar gets stored in muscles as glycogen. Most of the energy your body produces during 
hard training comes from muscle glycogen. It is therefore really important that your stores 
are as full as possible at all times. 
 
Now most people think they should never eat fast sugar, which is a misconception and does 
not apply to active athletes. The key to maximising glycogen uptake is to eat the right type 
of sugar at the right time. 1h before training, during training and straight after training, only 
fast sugar should be consumed, as it is easy to digest and reaches the blood quickly. It can 
then be used to produce energy from blood glucose during training (to save glycogen stores) 
or be stored as muscle glycogen after training. More than an hour away from training, slow 
sugars should be favoured, to provide long lasting energy. 
It is also worth mentioning that a sugar crash is less likely to occur during competition, as 
adrenalin inhibits insulin release and even during daylong competitions, races are often not 
more than an hour away. 
 
Why is breakfast important before training? 
Carbohydrates (sugars) get stored as glycogen in muscles and in the liver. Muscle glycogen 
produces energy for exercise, liver glycogen helps maintain blood sugar at a steady level, if 
there is no imminent sugar available from food. (Blood sugar needs to be constant to keep 
up brain function. Interestingly, nerve cells use up 20x more energy than muscle cells.) 



At night, when you don’t eat, the brain still uses up energy, so by morning liver glycogen will 
be empty! Blood sugar will also be low as you have not eaten for many hours. Now consider 
this scenario:  
The night before, you had a hard session (30x100m, 10s Rest) and your glycogen stores are 
down to 20%. It takes 24-36h to replenish them, so in the morning (after 9h), your stores 
are only back to 50%. Now your muscles will look to produce extra energy from available 
blood glucose, but as you didn’t eat breakfast there is none available. Liver glycogen is 
empty too, so there is no way for your muscles to produce enough energy for an intense 
session. On top of that, your body becomes alarmed, because it has to produce a lot of 
energy without much available glycogen or glucose. To protect its brain function your body 
will go into a shut-down and as a result you will only be able to swim at a slow pace. 
 
What to eat after training? 
The first 60min are best to replenish depleted glycogen stores as the muscles go through a 
hoarding period.  
15min after training, have a drink or snack that contains a carbohydrate to protein ratio of 
4:1. At this point in time you will need fast sugars to replenish glycogen stores quickly. 
Protein has proven to increase carbohydrate uptake in this phase. Chocolate milk is an 
example of a recovery drink. It contains water and potassium, which are needed for 
glycogen storage. The protein in the milk will also help repair muscle tissue. 
60min after training you should have a meal rich in carbohydrates (slow sugars) and low in 
fat. A fatty meal (e.g. McDonalds) will slow down carbohydrate absorption, which means it 
will take you longer to recover from a hard session. 
 
 

Proteins: 
Proteins are needed for structures such as muscles, tendons and ligaments and for the 
immune system (antibodies are made of protein). You mainly need extra protein to rebuild 
muscle tissue destroyed during training. 
 
In case of very low glycogen stores, the body also produces energy from proteins. It uses 
immune proteins and muscle tissue for this process. It is therefore unbelievably important 
for you to eat enough carbohydrates during phases of hard training! Otherwise your body 
will eat away on its own muscle tissue and immune system.  
 
I recommend adolescent swimmers to consume about 1.5g of protein per kg bodyweight 
per day. As the body can only take up about 20g at a time, the intake should be spread out 
across meals during the day. One big protein uptake (e.g. steak/chicken dinner) will not be 
sufficient. Good sources of protein include milk products, soya, meat, fish, eggs, beans or 
lentils. 
 
Is it necessary to drink protein shakes? 
It is definitely not necessary to drink protein shakes after training. If there is no prepared 
meal available (e.g. because you have to rush to school), protein drinks can help getting the 
amount of protein you need for muscle repairs. However it should always be real food first! 
 



Fats: 
Fat has many functions in the body. Most importantly fatty acids are part of muscle cell 
walls and can be used to produce energy. 
During low intensity training, fat metabolism plays a major role in energy production. During 
high-intensity exercise and racing, fat metabolism will be below 5%, so even in long distance 
races it will hardly help you swim faster. However, if you are a good fat burner you will be 
able to save your glycogen stores for harder training sessions which is a huge advantage for 
swimmers with a busy training schedule.  
 
It could be of advantage for athletes to consume larger amounts of Omega-3 fatty acids. 
They make the blood thinner and act anti-inflammatory, which helps repair muscle tissue, 
speed up recovery and avoid overuse injury. Omega-3 fatty acids can be found in certain fish 
(salmon and others), nuts, avocados and high quality oils. 
Bad fats (e.g. if you go to McDonalds) don’t have to be completely avoided, though they 
should not be consumed after hard trainings, as they inhibit glycogen uptake and thereby 
slow down recovery. 
 
How much carbohydrates/proteins/fats should I eat? 
Ideal ratio for endurance athletes: 
60% carbohydrates 
15% proteins 
25% fats 
 
How many calories should I eat per day? 
This is a simple formula to get to your ideal daily intake: 
 
Base Metabolism (BM): 
Females = 0,9 kcal x kg bodyweight x 24 
Males = 1 kcal x kg bodyweight x 24 
 
Performance Metabolism (PM): 
6-9h training/week = 1,8 
10+ h training/week = 2 
 
your daily need = (BM x PM) + 400 kcal to support growth processes 
e.g.: male 60kg, training 14h/week 
BM= 1440 kcal 
PM= 2 
Daily need= (1440 x 2) + 400 = 3280kcal 
 
 

 
 



Water, Vitamins, Minerals: 
 
What should I drink during a training session? 
If the session lasts for an hour or less, water will be sufficient to maintain your performance. 
If the session lasts 1-3h, I recommend a sports drink that includes 30-60g carbohydrates per 
litre. The drink should also contain about 800mg of sodium, 100mg of magnesium and 200g 
potassium, as you loose those minerals with sweat and they play an important role in 
muscle function. Drinking 150-200ml every 15min will replenish water and mineral loss 
sufficiently! 
Tipp: 
Homemade sports drink = 1/3 fruit juice + 2/3 water + 2g of salt 
 
How can I avoid getting a cold? 
After training the body is busy repairing destroyed tissues, which affects the function of 
your immune system. This phenomenon is called “open window effect”. Your immune 
system can take up to 10h to get back to normal after an intense training session. During 
this period, you are more likely to catch a cold or other illness. It is scientifically proven that 
carbohydrates taken straight after training combat the open window effect, another 
positive of a fast sugar drink/snack 15min after training. 
 
Vitamin D also plays and important role in avoiding illness. It influences immune proteins 
and helps keep bacterial and viral infection at bay. The body produces Vitamin D from skin 
exposure to sunlight. As there is only limited sunlight available, especially during the winter 
months, Vitamin D supplementation can help maintain sufficient levels. Speak to your GP 
about Vitamin D supplementation if you get ill frequently. 
 
In general, eating 5 handfuls of vegetables/ fruits per day will keep you healthy and deliver 
all the vitamins you need. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

What to eat at what time – example day 
with 2 training sessions: 
 
Breakfast before training (easily digestible, fast sugar) 

1. Cornflakes with milk/yoghurt 
2. A muffin, bagel or toast with jam 

 
Breakfast after training (easily digestible, fast sugar, some protein, ready to eat in the car) 

1. Ham and cheese sandwich with tomatoes (no fatty sauces, e.g. mayonnaise) 
2. Muffin/bagel and chocolate milk 
3. Muesli with fruits and yoghurt 

 
Breaktime snack (slow sugar, some protein, healthy fat) 

1. Handful of almonds and fruit 
2. Muesli bar and fruit 
3. Cheese sandwich with lettuce, cucumber and tomatoes (sauces allowed) 

 
Lunch (slow sugar, lots of protein, some healthy fat, biggest meal of the day) 

1. Potatoes with chicken and steamed vegetables  
2. Brown rice with beans and cheese + side salad 
3. Pasta with Bolognese sauce and a side salad 

 
Afternoon snack 1h before training (fast sugar) 

1. Fast sugar fruits (melon, dried fruit) 
2. A muffin/bagel/toast 
3. Raisins or a muesli bar 

 
Snack after training (fast sugar drink, some protein) 

1. Chocolate milk  
2. Lucozade  

 
Dinner (mix of fast and slow sugars, protein) 

1. Sandwiches 
2. Potatoes/rice/pasta with meat 
3. Chicken salad with wholemeal bread 

 
 
 
 
 
 


