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ABSTRACT 
Many coaches and athletes underestimate the competitive advantage that proper 
carbohydrate intake can have on athletic performance. The intake and timing of 
carbohydrates may be the differentiating factor between victory and defeat. Remember 
there are many variables in the equation of optimal performance. In this article we will 
review some fundamentals on carbohydrate intake for optimal performance both in 
professional male and female tennis players.  
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INTRODUCTION  
Under the umbrella of sports nutrition, there are factors such 
as nutrient timing, sex, age, injuries, number of hours training, 
body composition, etc., that play a contributing role to the 
performance of professional tennis players (Burke et al, 1989; 
Burke et al, 1993; Costill et al, 1988; Coyle, 1991). One of the 
most important nutrients that can affect all the previously 
mentioned variables is carbohydrate intake.  
It has been well documented in the literature that carbohydrate 
intake affects both physiological and psychological 
performance (Krieder et al, 1995; Ostojic, 2002). How so? Well, 
this article aims to explain the mechanisms of how 
carbohydrates can help with training load, match endurance, 
and post-match recovery and how they differ between male 
and female professional tennis players.  
 
Importance of carbohydrates for performance  
In the most recent position statement of the International 
Olympic Committee (IOC) on nutrition for athletes, it was 
stated: “A high carbohydrate diet in the days before 
competition will help enhance performance, particularly when 
exercise lasts longer than about 60 min and athletes should aim 
to achieve carbohydrate intakes that meet the fuel 
requirements of their training programs and also adequately 
replace their carbohydrate stores during recovery between 
training sessions and competition” (Jeukendrup, 2004). Other 
research studies have shown that ingesting carbohydrates 
during prolonged exercise results in a reversal of fatigue 
(Coggan et al, 1991; Coyle, 1995; Coyle et al, 1983).  
In addition, other studies have shown performance 
improvement is likely to be related to maintenance of high 
rates of carbohydrate oxidation and the prevention of 
hypoglycemia (Ivy, 1991; Ivy et al, 2003; Ivy et al, 2004). An 
analysis of all studies available shows that a carbohydrate 
ingested during exercise will be oxidised at rates up to about 1 
g/min, even when large amounts of carbohydrates have been 
previously ingested (Jeukendrup, 2004; Wagenmakers et al, 
1993). With this in mind, if you measure and weigh your tennis 
player’s food prior to consumption you can estimate how much 
carbohydrates they are using while training and how much 
remains post-training.  
This improved performance after a high carbohydrate diet was 
linked with the higher muscle glycogen concentrations 
observed after such a diet (Wee et al, 2005). A high 
carbohydrate diet (70% of dietary energy from carbs) and 

elevated muscle glycogen stores seemed to enhance 
endurance capacity compared to a normal (50% carbs) and a 
low (10% carbs) carbohydrate diet (Jeukendrup, 2004; 
Simonsen et al, 1991). As competitive coaches and players we 
know that endurance is a major factor in the third set in most 
tennis matches and definitely a protagonist in men’s five set 
matches.  
There is current controversy on the efficacy of liquid vs. solid 
form of carbohydrates. According to research, it does not seem 
to affect the ergogenic potential (DiMeglio et al, 2000; Mason 
et al, 1993; Pan et al, 2011). Hargreaves studied the effects of 
ingestion of a candy bar(43g of CHO,9g of fat, and 3g of 
protein)and observed a 46% improvement in sprint capacity 
after 4 h of exercise compared with placebo ingestion. Others 
studies confirmed that liquid and solid carbohydrates improved 
exercise performance to a similar degree (Burke et al, 1998; 
Hargreaves, 1991).  
 
Carbohydrates and exercise physiology  
It is well known that carbohydrates are the form of energy that 
muscles prefer (Mason et al, 1993). As a matter of fact, they are 
stored in muscles and liver in the form of glycogen (Colye, 
1995). It is important that you are aware that your brain also 
loves carbs, as it survives on glucose (preferably carbs that are 
broken down to glucose molecules). In fact, the brain uses more 
glucose than any other organ or tissue in the body at rest 
(Lienhard et al, 1992; Sokoloff, 1973). However, the brain can 
alternatively function with an alternate fuel, Ketone bodies 
(glucose derived from the breakdown of protein and fats), but 
this is not its preference. This occurs when you deprive your 
body of carbohydrates for an extended period of time, causing 
your body to breakdown fats and proteins, resulting in ketone 
bodies (Lienhard et al, 1992; Sokoloff, 1973).  
Carbohydrates breakdown into smaller sugars that ultimately 
get absorbed and utilised in order to provide you with energy 
(Askew, 1975; Frery et al, 1983). Any glucose that is not used 
right away gets stored in the muscles and the liver in the form 
of glycogen (Cummings et al, 1986). Glycogen is the source of 
energy most often used while you are training on the tennis 
court (Peters, 1941). Glycogen stores are needed for short, 
intense bouts of exercise from sprinting to weight lifting 
because it is immediately accessible, thus making it essential 
for the anaerobic sprints during a tennis match. Glycogen also 
supplies energy during the first few minutes of any sport 
(Maughan et al, 1981; Maughan, 2002; Gastin, 2001; Cardwell, 
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2012; Muth, 2014; Manore et al, 2014; McArdle et al, 2010). 
During long, slow duration exercise, fat can help fuel activity, 
but glycogen is still needed to help breakdown the fat into 
something the muscles can use. However, once these glycogen 
stores are filled up, any additional carbohydrates get stored as 
fat, hence why most people avoid eating carbohydrates. 

 
Below is a table delineating the physiological processes that 
occur based on intensity and duration of training. This table 
provides a better picture of the importance of carbohydrate 
intake in the sport of tennis.  

 
 
Carbohydrate intake for professional tennis players  
The appropriate carbohydrate intake depends on whether you 
are training, competing, or recovering. Tennis players should be 
consuming carbohydrates before, during, and post competition. 
In general, research has concluded that elite athletes require 
3.1 to 4.5 grams of carbohydrate per day per pound of body 
weight, while non- athletes need only 1.8 to 2.3 grams per 
pound per day (Maughan, 2002; Gastin, 2001). It is also 
recommended to eat a good source of carbohydrate (sweet 
potato vs. French fries) anywhere from 1 to 4 hours before 
exercise helps keep plenty of blood glucose available for 
working muscles (Cardwell, 2012; Muth, 2014; Manore et al, 
2014; McArdle et al, 2010).  
To find out how many grams of carbohydrates you need, first 
determine how many hours you train, and then multiply the 
recommended grams of carbohydrate by your body weight to 
determine your daily carbohydrate requirement. For example, 
after running some analyses on body weight on the top 50 
professional male tennis players during 2012, the mean weight 
was 179 lbs. Thus, you would multiply by 5 grams (if they are 

training at least three hours a day) and that would give you their 
estimated recommended intake of 895 g of Carbohydrate 
intake for that particular day (training load of three hours). 
Remember this means that calorie wise this athlete should be 
consuming 3,580 calories of carbohydrates (this is not their 
total daily caloric intake). Usually, carbohydrates are 
recommended to be 45-70% (this is only for athletes, usual 
recommendations are between 45-55%) of an athlete’s diet. 
Thus, if we assume this was only 50% of their total caloric 
intake, this male professional tennis player should be ingesting 
a total of 7,160 calories for that day!  
Below is a quick reference table to give you an idea of the 
recommended grams of carbohydrates based on training load. 
It is suggested that females would tend toward the lesser 
values, while the males aim to consume towards the upper 
values listed below (not necessarily because of sex, but 
because of height and weight).  
 
Carbohydrate intake based on training load  
Here is a quick reference to calculating nutrient needs! 

 
 
Differences in Weight, BMI, and Carbohydrate Needs between 
the Top 50 Male and Female Professional Tennis Players 
In addition, to discussing the basics of carbohydrates, I 
examined a small sample of the top 50 ATP tour male 
professional tennis players and top 50 WTA tour female 
professional tennis players from the year 2012. A simple 
descriptive analysis using R was run in order to obtain mean 
and ranges for weight and BMI of both the top 50 ATP and 
WTA tour players for the year 2012. Results are shown on 
table 3.  

 
So as you can see, the needs for a female professional tennis 
player are much different than the carbohydrate needs for a 
male professional tennis player. Let’s suppose you wanted to 
compare what the minimum amount of carbohydrate intake for 
a top 50 female professional tennis player compared to the 
maximum according to the two previous tables. A female 
weighing in at 121 lbs. (121lbs x 5g if training 3 hours) would 
need 605g of carbohydrates vs. a female tennis pro weighing 
in at 165 lbs. (165lbs x 5g if training 3 hours), which would need 
825g of carbohydrates.  
Now let’s take a look at the carbohydrate needs of top 50 male 
professional tennis players. A male weighing at 150 lbs. (150 
lbs. x 5g if training 3 hours) = 750 g of carbohydrates vs. a male 
weighing in at 245 lbs. (245 x 5g if training 3 hours) = 1, 225g 
of carbohydrates. In summary, this is a simple way to help your 
elite athletes get the proper carbohydrate intake to meet their 
carbohydrate needs on and off the court.  
 
CONCLUSION  
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Finally, it is important to understand that carbohydrates can aid 
in your training, during match performance and also in your 
recovery. Remember that the key is to know when to take them, 
which to take, and how much to intake. As with any optimal 
training plan, breaking down your carbohydrate intake to a 
science for personalisation can give you the competitive edge 
you need to win.  
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