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Sugar in the diet of sports people

Where does sugar fit in the diet?
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Carbohydrate is a critical fuel source for the muscle and central nervous system. The availability of carbohydrate plays a key role in the performance 
of exercise lasting an hour or more. Therefore, sports nutrition guidelines promote carbohydrate intake before, during and after exercise to meet 
the fuel requirements of the activity.

The right diet is as important as the right amount of training for 
all sports people. There are benefits to be gained from paying 
attention to food and fluid intake, for both the serious athlete 
and those who participate in casual exercise. Diet  and nutrition 
can significantly improve progress,  performance and  enjoyment 
during training and competition. Correct nutrition can also reduce 
the risk of injuries, fatigue and susceptibility to illness.

Dietary carbohydrates provide the major energy source in the 
diet of most people. For sports people, attention to quantity and 
composition of carbohydrate in the diet is particularly important. 
Carbohydrates are provided by a diverse range of foods and drinks 
and there is no universal system that can adequately describe 
the diverse metabolic, functional and nutritional features of these 
various foods. Athletes are encouraged to choose carbohydrate-
rich foods and drinks that offer appropriate characteristics such as 
nutrient-density, glycaemic index, eating appeal and practicality 
according to the requirements of each sporting situation.1

This information provides an overview of the role of sugar in the 
diet of sports people. As with all dietary advice, the needs of 
individuals vary enormously, and this is particularly so with sports 
people. The food and nutrition requirements of an endurance 
athlete who runs marathons will be quite different to the needs 
of someone who plays a high intensity sport, such as rugby. If 
you are very serious about your sport or are simply feeling that 
you don’t have the energy you need to really enjoy it, you could 
benefit from one-to-one advice. However, there are some basic 
principles that apply to everyone and these principles are outlined 
in this fact sheet.

For more information on sports nutrition visit the Australian Institute 
of Sport website at: www.ais.org.au, Sport and Recreation New 
Zealand, www.sparc.govt.nz and the New Zealand Academy of 
Sport (www.nzas.org.nz). The New Zealand Dietetic Association 
(NZDA) has a Special Interest Group on Sports Nutrition which 
also may be of interest; visit www.dietitians.org.nz.

Table 1

RECOMMENDED CARBOHYDRATE INTAKES4

Situation Recommended Carbohydrate Intake

Daily refuelling needs for training programmes less than 60–90 min  
per day or low intensity exercise

Daily intake of 5–7g per kg body weight

Daily refuelling for training programmes greater than 90–120 min  
per day

Daily intake of 7–10g per kg body weight

Daily refuelling for athletes undertaking extreme exercise programme – 
6–8 hours per day (cycling tour)

Daily intake of 10–12+g per kg body weight

Carbohydrate loading for endurance and ultra-endurance events Daily intake of 7–10g per kg body weight

Pre-event meal Meal eaten 1–4 hours pre-competition 1–4g per kg body weight

Carbohydrate intake during training sessions and competition events 
greater than 1 hour

1g per min or 30–60g per hour

Rapid recovery after training session or multi-day competition, 
especially when there is less than 8hr until next session

Intake of 1–1.5g per kg  body weight for every hour in the early 
stages of recovery after exercise, contributing to a total intake of 
6–10g per kg BM over 24 hours

Carbohydrates can be broadly categorised into two groups; sugars and starches and dietary fibre, both of which are dealt with quite differently 
by the body.
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When we exercise our body uses carbohydrates, fats and a small 
amount of protein as the fuel source. The recommendation for the 
normal New Zealand diet is that we consume 50–55% carbohydrate, 
30–33% or less fat and the rest protein.2 These guidelines are 
appropriate when energy needs are moderate – less than 1 hour of 
exercise each day.

In those who exercise regularly for prolonged periods of time it 
is generally recommended that the diet be made up of mainly  

carbohydrate (60–70%), 20–25% from fats and the rest from protein, 
with the lower fat levels to allow for the increased carbohydrate that  
is needed.3,4

These days it is often recommended that athletes look to include 
an absolute requirement of carbohydrate, rather than a ratio (see  
Table 1).
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   Where does sugar fit in the diet? 

Sugars and 
starches
Simple sugars include mono and 
disaccharides, and complex carbohydrates 
include polysaccharides or starches. Both 
go through a complicated digestion process 
to ultimately produce glucose. Sugars 
include glucose, fructose, lactose, maltose 
and sucrose (the sugar we put in our sugar 
bowl). Sugars and starches are found in 
carbohydrate-rich foods such as breads, 
cereals, pastas, fruits and vegetables as well 
as milk and many pre-prepared and ready to 
eat meals and beverages.

Dietary fibre
Dietary fibre is classified as a non-digestible 
carbohydrate; however this can be mis-
leading as some dietary fibre is digested. This 
takes place during fermentation by bacteria 
in the large intestine rather than in the 
stomach by normal digestive processes.

These carbohydrates move through the 
body’s system relatively unchanged. Dietary 
fibre confers many benefits including slowing 
the release of energy from foods, stabilising 
blood glucose levels, as well as keeping our 
digestive tract healthy.

Digestion of carbohydrate foods
The digestion process breaks down the sugars and starches into glucose, which provides 
energy to our body – commonly called blood glucose. Excess glucose is stored in the muscles 
as glycogen, which is needed by the exercising muscles. If food energy intake is greater than 
requirements then the excess glucose will be stored as body fat.

The speed of the breakdown of carbohydrate foods into glucose and its subsequent effect 
on raising blood glucose varies greatly between individuals and is dependent on the overall 
composition of the food. For example a slice of bread may contain fibre, wheat starch and a 
small amount of sugar. The breakdown of all these components is interlinked.

Sugars are digestible, small and the least complicated of carbohydrates. Sugar can assist 
athletes in a number of ways. In particular, sugar is a rapid source of energy, which at certain 
times in an event or training can be important. Secondly, being an energy-dense food; sugar can 
be very useful in assisting athletes who have extremely high energy needs. For these athletes 
the sheer volume of food needed to meet energy and appetite needs can be physically difficult 
to consume without the use of energy dense foods such as sugar.

For example, a female triathlete who has an active training programme might require as much as 
4000 kcal per day; almost double an average woman’s energy requirements.

An athlete who wants a quick burst of energy during an event might consume a sweet drink or 
even lollies, where the sugar is rapidly broken down and absorbed. In other cases, where energy 
is needed over a more extended time period, the sugar might be part of a mixed meal making 
breakdown and absorption of the sugar slower.

Glycaemic Index
The Glycaemic Index (GI) was developed to help rank foods based on their immediate effect  
on blood glucose levels. The GI is a useful tool for athletes to work out what suits them best  
for their sport and personal choice.

Generally nutritionists now divide foods into those that have a high GI which raise blood glucose 

Table 2

THE GI FACTOR OF COMMON FOODS5

HIGH GI>70 INTERMEDIATE GI 55–70 LOW GI<55

*White bread, 1 slice 70 Basmati rice, boiled, 1 cup 58 Baked beans in tomato sauce, 1 cup 48

Medium boiled potato, 1 88 Sucrose, 1 tsp 65 Orange juice, 1 cup 46

Fruit roll-up, 1 99 Digestive biscuits, 2 59 Cooked white spaghetti, 1 cup 41

Soda crackers, 3 74 Weet-Bix, 2 69 Snickers bar, 59g 41

*Note: Bread varies considerably in GI, with some wholegrain varieties having a low GI.
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levels quickly (bread, potatoes, breakfast cereals, glucose-based sports drinks), a moderate  
GI (sugar, soft drinks, tropical fruit) or a low GI which result in a much slower rise in blood  
glucose levels  (dairy foods, lentils, legumes, oats and cold climate fruits such as apples). Some 
examples can be seen in Table 2.

Athletes who need a quick release of energy from their food benefit from consuming high GI 
foods, while those who need a sustained release of food energy, such as endurance athletes, 
benefit from consuming low GI foods. While GI is recognised as a useful tool for athletes, one of 
the most important things to consider is the total amount of carbohydrate in the diet. Remember, 
at least half an athlete’s energy intake should be provided by high-carbohydrate foods.

Additionally, food may have low GI but be high in fat. This needs to be taken into consideration 
if included as a regular part of the diet.

Building energy stores 
for exercise
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Getting the 
most from  
the event
Performance and enjoyment of an event will 
be enhanced if the athlete has the right fuel 
on board. The appropriate carbohydrate drink 
or food to consume generally depends on 
the athlete’s previous experience, the type of 
event, gastrointestinal comfort and the need 
for fluid replacement. While the GI of foods 
consumed during exercise has not been 
thoroughly studied, athletes typically choose 
carbohydrate sources of moderate–high GI, 
such as a glucose-based sports drink. 
During the event the athlete should consume 
carbohydrate to supply additional fuel and 
enhance performance. A specially formulated 
sports drink is likely to be more effective than 
a standard juice or soft drink.8

Adequate hydration is very important as fluid 
delivers essential energy and electrolytes. 

Sports drinks use glucose, glucose polymers, 
sucrose and fructose as a carbohydrate 
source, with a total carbohydrate con-
centration of 4–8% (4–8g/100mL). Most 
sports drinks also contain sodium (typically 
10–30mmol/L), which is not only an important 
electrolyte replacement, but sodium also aids 
in the absorption of sugar. Regular top ups 
of sugar are better than consuming a large 
amount all at once as small, regular amounts 
promote hydration, replace glucose levels 
and enable the digestive system to work 
more freely.

When exercising or participating in an 
event over a period of time, say longer than 
20 minutes, fluid and energy top ups are 
needed. Taking small sips of an electrolyte 
drink is generally most effective. If duration 
of sport or training takes longer than an hour 
then individuals may benefit from consuming 
some carbohydrates during sport in addition 
to fluids e.g. sports drinks.

As mentioned, excess glucose is stored in the 
muscles as glycogen. Studies have shown 
that the amount of glycogen in the muscles 
at the start of exercise is proportional to the 
amount of time an athlete can perform before 
exhaustion or fatigue sets in. It is therefore 
particularly important for endurance athletes 
to eat adequately before, during and after 
exercise to ensure that optimal stores of 
muscle glycogen are achieved.

Carbohydrate loading for endurance athletes 
is a means of increasing muscle glycogen 
stores. It is a strategy that involves changes 
to training and nutrition patterns three 
to four days before an endurance event. 
Carbohydrate loading is appropriate for 
anyone exercising for 90 minutes or longer 
for example cyclists, marathon runners or 
triathletes. 

Muscle glycogen levels are normally in 
the range of 100 –120mmol/kg ww (wet 
weight). Carbohydrate loading enables the 
muscle glycogen levels to be increased to 
around 150–200mmol/kg ww. In the past 
carbohydrate loading was preceded by a 
period of carbohydrate depletion. Today, 
exercise taper combined with a high 
carbohydrate diet (7–12g/kg body weight)
three to four days prior to the event, is found 
to be sufficient to elevate muscle glycogen 
levels.6 The extra supply of carbohydrate  
helps improve performance over a set 

distance by 2–3%, allowing the athlete to 
exercise for a longer period of time.6

Many athletes don’t achieve the results they 
have set by failing to rest prior to competition. 
As well as rest, it is just as important to ensure 
they have enough carbohydrate and the right 
type of carbohydrate in the diet. It is important 
to stick to high-carbohydrate, low-fat foods 
while carbohydrate loading. Including food 
with higher sugar content allows the athlete 
to increase the carbohydrate content of the 
diet without feeling heavy with excessively 
bulky foods. Adding a little extra sugar to the 
morning cereal, having muffins without a high 
fat content and drinking low fat smoothies are 
all good ways of carbo-loading.

A general guide is to have a meal about 3–4 
hours before exercise or a lighter snack about 
1–2 hours before exercise.  Research has 
been unable to demonstrate that consuming 
low GI foods prior to exercise has universal 
benefits on exercise performance.7 However, 
consuming carbohydrate (e.g. sports drink) 
during exercise provides an alternative way to 
maintain fuel levels throughout the activity and 
a study has shown that this practice overrides 
the effects of different types of carbohydrate 
in the pre-event meal. 

Specialist athletes wishing to achieve optimum 
results should also consider working with a 
sports dietitian who can prepare a carbo-
loading plan to meet their individual needs. continued over



The optimum concentration of carbohydrate 
will depend on individual circumstances, so 
trialling different types of sports drinks and 
foods prior to competing will allow the body 
to process the source without going into 
shock in such demanding circumstances.

Studies have shown that the ingestion of 
glucose during prolonged intense exercise will 
prevent the development of hypoglycaemia 
(low blood glucose) by maintaining or raising 
the circulating glucose concentration.9

Most research indicates that an improvement 
in performance is linked to additional fuel 
during prolonged moderate intensity or 
intermittent high-intensity exercise.7
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The Sugar Research Advisory 
Service (SRAS) is a public 
information service funded by 
the New Zealand Sugar Company 
Limited. The SRAS is advised by 
a panel of independent health 
and nutrition experts whose role  
is to review all SRAS-produced 
information and guide the SRAS 
on issues of health and nutrition.

Contact details are:  
The Secretariat 
SRAS 
PO Box 5224 
Wellesley Street 
Auckland 
Fax 09 308 9456 
Email info@sras.org.nz

References
I.	� Burke, L M. Dietary carbohydrates. In: The Encyclopaedia of Sports Medicine. 

vol VII Nutrition in Sport, edited by R.J. Maughan. Oxford: Blackwell Science, 
2000, p.73-84. Sourced from www.ais.org.au/nutrition/abstract28.htm 

2.	� Food and Nutrition Guidelines for Healthy Adults: A background paper (2003). 
New Zealand Ministry of Health. Wellington

3.	� Pearce, J. (1990) Eat to Compete; Sports excellence through good nutrition. 
Reed Publishing, Auckland

4.	� AIS Basic Fact Sheet 2: Carbohydrate – How Much? Available at http://www.
ausport.gov.au/ais/nutrition/factsheets/basics2/carbohydrate__how_much

5.	� Brand-Miller, J. Foster-Powell, K. Colagiuri, S. & Leeds, A. (1998) The G.I. 
Factor; The Glucose Revolution. Hodder, Australia

6.	� AIS Competetion and Training Fact sheet: Carbohydrate Loading. 
Available at http://www.ausport.gov.au/ais/nutrition/factsheets/competition_
and_training2/carbohydrate_loading.

7.	� Burke & Deakin (2007). Clinical Sports Nutrition. 3rd edition. 
McGraw-Hill, Sydney 

8.	� AIS Sports Supplement Fact Sheet 1: Sports Drinks, available at www.ausport.
gov.au/ais/nutrition/suppfs01.htm

9.	� Wilmore, J.H. & Costill, DL. (1994) Physiology of Sport end Exercise, Human 
Kinetics, USA

10.	�Burke LM, Kiens B, Ivy JL. Carbohydrates and fat for training and recovery. 
J Sports Sci. 2004;22(1):15-30.

11.	�Exercise Immunology review 4: 64-76, 1998

12.	�NZDA Position Paper Nutritional considerations for physically active adults and 
athletes in New Zealand, April, 1998 pg.5-13, Updated from JNZDA. 1992, 
46(1): 6-9. Available at www.dietitians.org.nz

4

  � Getting the most 
from the event

continued

Last updated October 2008

Rebuilding energy stores after 
the event
It is extremely important that fluids and carbohydrates are replaced soon after exercise. 
Recovery from exercise is not a passive process. Tissues undergo repair and reproduction, fluid 
balance is restored and glycogen stores are replaced. Carbohydrate replacement is one of the 
most important strategies as the muscle enzymes are receptive to glucose. There is a direct 
and positive relationship between the quantity of carbohydrate consumed and post-exercise 
glycogen storage.10 While it appears that high GI foods achieve better post-exercise glycogen 
storage, it cannot be explained purely in terms of enhanced glucose and insulin response and it 
would be prudent to only allow for low GI meals to play a minor role in recovery.7

Failure to replenish energy stores will result in low muscle stores, which will lead to early fatigue 
and poor sports performance. Injuries and the onset of illness affect athletes who have low 
glycogen levels and can occur from 3–72 hours after prolonged exercise (greater than 90 
minutes) when immune function may be reduced. To protect against this, having carbohydrate 
drinks (60g carbohydrate per hour) before, during and after exercise were shown to raise plasma 
glucose levels.11

For athletes who have several competitions in a row, carbohydrate replacement should be a 
priority. Spacing of carbohydrates is important to reduce the likelihood of gastrointestinal upsets 
when competing. This means reducing fibre intake by eating white breads and rice and low fibre 
cereals, as well as reducing fat intake and possibly having a liquid meal before competition.

Examples of high GI foods that could be eaten after an event include; sports drinks, some 
breakfast cereals, jam sandwiches and jellybeans.

Conclusion
To quote the New Zealand Dietetic 
Association; “It is important to 
understand there are no magic 
foods, combinations of foods,  
or special supplements which  
on their own promote sports 
performance or replace the need for a balanced and nutritionally sound diet.”12

The clear message is that a balanced diet made up of a variety of foods can make a real difference to a sports person’s performance 
and exercise enjoyment. An integral and valuable part of such a diet is sugar. As with all foods, the key message is variety and 
moderation.


