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ABSTRACT

Adequate quality and quantity of athletes’ competition day diet is critically important for better
performance and optimum recovery. The aim of this study was to evaluate the adequacy of nutrient
intake and dietary practices of Sri Lankan national volleyball players during a day of a major
competition. Dietary practices of 76 athletes (43 males and 33 females) were surveyed using 24-
hour dietary recall method. Energy and macronutrient intakes were quantitatively assessed in
relation to competition using a computerized nutrition analysis software and local food database.
Questionnaire was used to examine supplement intake and fluid intake strategies. The results were
compared with current nutrition recommendations for these athletes. Mean daily energy intakes
were 2309+365 kcal (30.9+5.7 kcal.kg'.body weight) in male and 1829+383 kcal (30.8+6.8
kcal.kg!.body weight) in female athletes. These intake values were 31% and 18% lower than
recommended daily energy intake for active Sri Lankan male and female adults, respectively. Daily
carbohydrate and protein intakes of all athletes were 5.6+1.0 g.kg!.day! and 0.91+0.37 g.kg'.day
!, respectively, lower than the recommendations. Total energy, carbohydrate, and protein intake of
female athletes were significantly lower than those of males (p<0.05). Frequency of snack intake
and calorie content of snacks and main meals in the pre-competition period was sub-optimal.
Nutrient intake and dietary practices of national level volleyball players during competition days
are sub-optimal and do not meet the current nutrition recommendations. According to the results,
it 1s recommended that athletes use nutrition counselling and strategies for optimizing dietary
practices during the competition days.
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INTRODUCTION

Proper nutrition practice during the
competition days is crucial for optimum
athletic performance and post-exercise
recovery (1). Primary nutrition goals during
the competition are to commence the event in
well-fuelled and well-hydrated state and
replace energy and fluid losses during and
after the event (2). Athletes require higher
energy intake due to increased physical
demand during the competition day. Current
nutrition ~ recommendations  encourage
athletes to supplement the main meals with
snacks rich in nutrients to meet their high
energy demands during competitions (1).
Quantity, quality, and timing of main meals
and snacks taken during the competition days
are therefore the main nutritional concern for
athletes.

Volleyball is a team sport characterised by
intermittent  high  intensity  activities
interspersed with rest intervals. This sport
measures cardiorespiratory-related
parameters such as speed, flexibility, power,
agility, and strength (3). Therefore, volleyball
athletes demand a combination of both
aerobic and anaerobic energy (3). The main
energy provider for short-duration high-
intensity activities is the phosphagen system
(4). However, uncertainty in competition
duration assesses an athlete’s endurance
capacity and aerobic power in longer games
(4).

Most of the dietary surveys in volleyball
(5-8) and other field sports (9, 10) have been
conducted during the training seasons. There
are limited data on nutrition practices of
team-sport athletes during the actual
competition (11, 12) and also on volleyball
and other court sports. The purpose of the
present study was, therefore, to examine the
dietary intake of Sri Lankan national level
volleyball players during a day of a major
competition and evaluate the adequacy of
nutrient content and dietary practices

compared to current nutrition

recommendations for athletes.

MATERIALS AND METHODS

Participants. Elite national level
volleyball players from nine provinces in Sri
Lanka take part in the national volleyball
tournament each year. Tournament lasts over
3 days and includes matches between
provincial teams. Athletes who took part in
the national volleyball championship in 2010
were invited to serve as subjects. All athletes
took part in a single match per day and those
who played fulltime match (3-5 sets) were
recruited into the study. Out of 16 teams, 43
male (age = 24.3+5.1 years) and 33 female
(age = 20.24+4.7 years) athletes consented to
participate.

Anthropometric assessment. Demographic
data include age, gender, and level of play
were collected before the competition.
Anthropometric and dietary data were
gathered the following morning after the day
of competition. Data were gathered from
male players on the first day and from female
players on the second day. Body weight was
measured with minimal clothing to the
nearest 0.1 kg using a calibrated electronic
weighing scale (Seca® Clara 803). Standing
height was measured to the nearest 0.1 cm
using a standard stadiometer (Seca® 213).
Body Mass Index (wt/ht?) was also calculated
for both males and females.

Dietary  assessment.  Subsequently,
athletes participated in a dietary interview.
All food, fluid, and supplement intakes were
recorded based on the standard 24-hour
dietary recall method. In dietary assessment,
data on type, quantity, and timing of all food
and fluids taken during the competition day
were gathered. In addition, time and duration
of the competition was recorded. Standard
food models and diagrams were utilized for
quantifying the food portion sizes. Athletes
also completed a questionnaire, which inquire
into commercial nutrition supplement use and
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fluid intake strategies during the competition
day. Supplement intake questions examined
the type, amount, and timing of supplement
intake. Fluid intake questions assessed
whether athletes followed a pre-planned fluid
intake strategy and if not, the indicators for
fluid intake.

Data analysis. Food records were
analysed wusing computerized nutrition
analysis software (13). Local food items and
recipes were analysed by employing local
food database (14). Energy and macronutrient
(carbohydrate, protein, and fat) compositions
were calculated for all meals and snacks taken
during the day.

Statistical Analysis. Data were expressed
as the mean + standard deviation (SD).
Independent t-test was used to compare the
study variables between male and female
groups. Statistical significance was declared
when P < 0.05. All statistical analyses were
completed using SPSS 15 (SPSS, Inc.,
Chicago, IL, USA).

RESULTS

Anthropometric characteristics for male
and female volleyball players are presented in
Table 1. There was no statistically significant
difference in anthropometric data between
males and females.

Table 1. Anthropometric characteristics of the athletes (Mean = SD)

All athletes Male Female

(n=76) (n=43) (n=33)
Age (years) 22.5+5.3 243 +5.1 202 +4.7
Weight (kg) 68.5+9.9 75.2+6.7 59.8+5.9
Height (cm) 173.8 +9.1 1789+ 7.4 167.1+6.4
BMI (kg.m?) 226+ 1.9 235+ 1.6 214+ 1.6

BMI: Body Mass Index

Energy and macronutrient intakes during
the competition day for male and female
athletes are shown in Table 2. Mean daily
energy intake was 2309+365 kcal (30.9+5.7
kcal kg'.body weight) and 1829+383 kcal
(30.84+6.8 kcal.kg!.body weight) for males
and females, respectively. Female athletes
had significantly lower total energy intake
than their male counterpart (P<0.001). Mean
macronutrient intake for both male and
female athletes during the competition day
was 5.6+1.0 gkg'body weight for
carbohydrates, 0.91+0.37 g.kg'.body weight
for protein, and 0.56+0.18g.kg!.body weight
for fat (Table 2). Daily carbohydrate and
protein intake of female athletes were,
respectively, 325.8 g.day'and 53.9 g.day’,
which are significantly lower than those of
males (p<0.05).

Energy, macronutrient composition, and
timing of meals and snacks consumed in the
pre-competition  and  post-competition

periods are presented in Table 3. Athletes had
a pre-competition meal consisted of 607+141
kcal 222 + 156 minutes before the
competition. 65% of athletes had a pre-
competition snack 84 + 54 minutes before the
competition and 49% had a post competition
snack 42 + 30 minutes after the competition.
Only 13% of athletes had a snack consisted of
93420 kcal during the competition period.
Post-competition meals of these athletes were
taken 186 + 102 minutes after the competition
and consisted of 552+121 kcal.

18 athletes (23%) used sports nutritional
supplements during the competition day.
More than half of these athletes (n=10) used
commercially available high-energy drinks,
including the use of 50% dextrose solution
by 8 athletes during the half-time break.
Five athletes used creatine and 2 athletes
used commercial sports drink before the
competition. 97% of athletes had no pre-
planned method for fluid intake during the
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competition day and their main indicators
for fluid intake were thirst and fatigue.

Table 2. Energy and macronutrient intake of athletes (Mean + SD)
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All athletes Male Female
(n=76) (n=43) (n=33)
Energy
Total (kcal.day™) 2100 + 441 2309 + 365 1829 + 383 *
Per BW (kcal.kg'.BW) 30.8 +6.2 309 +5.7 30.8+6.8
Carbohydrate
Per day (g.day™) 379.2 420.5 325.8 %
Per BW (g.kg'.BW) 5.6+ 1.0 56+1.0 55+ 1.1
% of total energy (%) 67.7 68.3 66.8
Protein
Per day (g.day™) 59.8 64.1 53.9 *
Per BW (g.kg'.BW) 0.91 +£0.37 0.85+0.17 0.98 +0.53
% of total energy (%) 11.4 11.1 11.8
Fat
Per day (g.day™) 38.7 41.3 34.9
Per BW (g.kg'.BW) 0.56 +0.18 0.55+0.17 0.58 +0.20
% of total energy (%) 16.6 16.1 17.2

BW: Body Weight

*Significantly lower than male athletes (p < 0.05).

Table 3. Energy, macronutrient composition, and timing of meals and snacks before and after the

competition (Mean + SD)

All athletes Male Female
(n=76) (n=43) (n=33)
Pre-competition meal
Energy (kcal) 607 + 141 646 + 146 555+117 *
Carbohydrate (g; %) 105.4; 65 113.8; 66 94.9; 64
Timing (minutes) 222 + 156 204 + 144 246 + 162
Pre-competition snack
Taken (%) 65 38 27
Energy (kcal) 149 + 88 140 + 85 163 +92
Carbohydrate (g; %) 33.2; 84 32.2; 86 34.4;79
Timing (minutes) 84 + 54 78 +48 90 + 66
Competition nutrition
Taken (%) 13 10.5 2.5
Energy (kcal) 93 +20 92 +22 98 +8
Carbohydrate (g; %) 23.2;93 22.5;92 26; 99
Post-competition snack
Taken (%) 49 28 21
Energy (kcal) 191 + 109 200 + 100 180 + 122
Carbohydrate (g; %) 38.2; 75 42.6; 80 33.3; 69
Protein (g; %) 4.1;9 4.0;8 4.3;10
Timing (minutes) 42 + 30 42 + 36 42 +24
Post-competition meal
Energy (kcal) 552 + 121 606 + 108 481 +99 *
Carbohydrate (g; %) 105.6; 72 118.6; 73 90.2; 70
Protein (g; %) 15.1; 11 16.6; 11 14.3; 12
Timing (minutes) 186 + 102 186 + 96 186 + 108

* Significantly lower than male athletes (p < 0.05).
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DISCUSSION

Energy and macronutrient intake

Energy. Daily energy intake of male and
female athletes was 31% and 18% lower than
the recommended figures of 3350 kcal and
2240 kcal for active and very active adult Sri
Lankan males and females, respectively (15).
Similarly, most of the dietary surveys carried
out on volleyball (5-8)and other court sports
(9) have reported low energy intake by
athletes. Low energy intake and its associated
risks were higher among female athletes (5,
7, 8, 16). In the present study, we observed a
significantly lower energy intake by female
athletes compared to their male counterparts
(p<0.05).

Carbohydrate. Volleyball comprises of a
main anaerobic component. Carbohydrate is
therefore the primary fuel source for working
muscles. Current recommendation for
carbohydrate intake for volleyball athletes in
training and competition is 6-10g.kg™!.body
weight.day! (1, 17). However, mean
carbohydrate intake of male and female
athletes in this study was only 5.6+1.0 g.kg
! body weight.day!, accounting for 67.7% of
daily energy intake (Table 2). Female players
in volleyball (8, 18) and other court sports
(10, 19) have been reported to have a daily
intake of carbohydrate as low as 3-4g.kg
! body weight. Carbohydrate intake of female
athletes in the present study was 5.5+1.1 g.kg’
!BW (66.8 % of total energy intake) and
higher than the reported intake for female
volleyball players during the training season
(5, 7, 8). However, it should be noted that
meeting adequate carbohydrate intake in
terms of percentage is mostly due to the
popularity of starch-based food practices in
Sri Lanka.

Protein. Athletes require a higher protein
intake than non-athletes (20). The
recommended dietary protein intake for
athletic performance is 1.2-1.6 g.kg'.day!
(20, 21). The observed protein intakes in this
study for male (0.85+0.17 gkg'body

weight) and female (0.98+0.53 gkg'.body
weight) athletes meet guidelines for
sedentary populations but do not meet the
increased requirements for elite competition.
Papadopoulou, Papadopoulou, and Gallos
(2002) and Beals (2002) found similar low
protein intakes by Greek and US adolescent
female volleyball players during the
competition season (6, 8). Protein intake by
athletes in the present study was only 11-12%
of total calorie intake. This is lower than the
protein intake values reported in previous
studies, which ranged from 12-16% (5, 7, 8).

Fat. Fat serves as an energy reservoir and
a quantitatively important energy source for
exercise metabolism. Mean fat intake in this
study was only 16-18% of daily energy intake
and this is much lower than the recommended
25% for these athletes (16). Previous studies
conducted on volleyball players in Greece
have found high fat content in their diet
ranging from 30-39% of total energy intake
(7, 8). High carbohydrate and low fat content
of the diet in subjects of the present study is
contradictory to the findings of other
researchers who reported low carbohydrate
and high fat intakes (5, 7, 8). This finding is
most likely due to the popularity of starch-
based food practices in Sri Lanka.

Pre-competition dietary practices

Pre-competition  meal. A high-
carbohydrate meal before exercise enhances
glycogen storage in liver and muscles (22). A
pre-competition meal consisted of 200-300g
of carbohydrate is recommended about 3-4
hours before the competition (1, 22). Athletes
of in this study had a pre-competition meal
containing 607+141 kcal with mean
carbohydrate content of 105.4 g, which is low
and merely 42% of the recommended figure.
However, the rate of carbohydrate content
was adequate (65%), but low in quantity due
to low energy content in the pre-competition
meal.
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Pre-competition snack. A pre-
competition snack approximately an hour
before the competition increases liver
glycogen stores and provides an alternative
source of carbohydrate during exercise (22).
Only 65% of athletes in the present study had
a pre-competition snack, which contained
33.2 g of carbohydrate on, average. This is
much lower than the current
recommendations for carbohydrate intake
(1g.kg'.body weight) (1). Considering the
mean weight of male and female athletes in
thisstudy, which is, 68.5+9.9 kg, this value of
carbohydrate intake only accounts for nearly
50% of the recommended figure. Even
though the snacks had 84% carbohydrate as a
fraction, yet again the total energy content of
the snack was low.

Nutrition during the competition.
Average duration of an international
volleyball game ranges from 28 to 149
minutes for women and 36 to 178 minutes for
men (23). Mean duration of the competition
in this study was 84+18 minutes. It is
recommended that athletes take 30-60 g of
carbohydrate for events lasting more than 60
minutes in order to maintain muscle glycogen
stores and uninterrupted fuel supply (24).
However, only 10 athletes (13%) had a snack
or some energy source during the match, 8 of
whom had a commercially available 50%
dextrose solution (50ml vials) during the half-
time break. This resulted in higher percentage
of carbohydrate in the snack (93%), but lower
in energy (93 kcal).

Post-competition snack and meal.
Adequate energy and carbohydrate intake are
vital for efficient restoration of muscle
glycogen after competition (25). Current
guidelines on post-competition dietary
practices recommend  1-1.2g.kg.body
weight (50-100g) carbohydrate and 15-25 g
of high quality protein within 30 minutes after
competition (25). In the present study, 49% of
athletes had a post-competition snack and
only 10 of them (27%) had it within the first
30 minutes. Mean energy content of the snack

was 1914109 kcal with 382 g of
carbohydrate and 4.1 g of protein in quantity.
These amounts of of carbohydrate and protein
were low and provided only about 50% and
20% of recommended carbohydrate and
protein values, respectively. Recommended
post-competition meal is similar to that of
post-competition snack in terms of nutrient
composition. It has been suggested that there
may be some advantages in meeting
carbohydrate intake targets as a series of
snacks during the early recovery phase (25).
Post-competition meals of athletes in this
study consisted of only 552+121 kcal with
105.6 g of carbohydrate and 15.1 g of protein,
which was taken about 186 minutes after
competition. Similar to pre-competition
snack, carbohydrate and protein content in
post-competition meal was inadequate due to
low total energy content.

Considering the whole pre and post
competition period, 17% of the athletes had
no energy source between pre-competition
and post-competition main meals. These
athletes were fasting for 7.5+1.8 hours, on
average, in the competition day.

Nutrition supplement use. Nearly one-
fourth of athletes (23%) used commercial
sports nutritional supplements during the
competition day. We noted that use of high-
energy drinks including 50% dextrose
solution was a well-established dietary
practice among these athletes during the
competition day.

Hydration strategy. Maintaining optimum
hydration level is wvital to prevent
performance decline among athletes. We
asked athletes whether they had a pre-planned
protocol for fluid intake during the
competition day or not. Remarkably, 97% of
athletes had no pre-planned protocol for fluid
intake to maintain their hydration for the
competition. Their main indicators of fluid
intake were thirst (77%) and fatigue (17%),
which are symptoms of significant level of
dehydration.
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CONCLUSION

Energy, carbohydrate, and protein intake
of national volleyball athletes during the
competition day were lower than the current
recommended values, which do not meet the
energy demand for high-intensity activities in
volleyball and can hinder their performance
and recovery. Low food content of main
meals and snacks and low snack intake
frequency before, during, and after the match
were the two main reasons recognized for not
meeting adequate nutrient intake. Poor
hydration strategies necessitate further
evaluation of hydration status of these
athletes. The findings of the present study

highlighted the necessity and importance of
training the athletes and coaches on optimum
dietary practices during competition day in
order to meet their high energy demands.
According to the results, it is recommended
that athletes use nutrition counselling and
strategies for optimizing dietary practices
during the competition days.
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