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ABSTRACT

In this descriptive cross-sectional study 14 national basketball team players at-
tending the preparatory camp for the Asian games with mean age of 25.6 ± 3.1 yrs,
height of 191 ± 6 cm, weight of 87.3 ± 8.1 kg and BMI of 23.9±1.7 were surveyed.
The subjects underwent anthropometric, aerobic power, body fat content and VO2max
measurements in three stages of the training period (before training, during training and
before the actual competition). In two stages (before and during training) nutritional
assessment and food intake using weighing method in 7 intermittent days was made.

Anthropometric measurements showed body weight and BMI changes during the
period of study to be negligible and non-significant.

Subcutaneous fat was reduced significantly (p< 0.02). Also VO2max increased
appreciably (p<0.001) from 42.3± 3.3 in the first stage to 44.3 ± 4.4 and 44.5 ± 2.2
mL/Kg body weight per minute in the second and third stage respectively which dem-
onstrates the positive role of exercise on maximum oxygen uptake or VO2max. The
results of quantitative food intake assessment showed the energy intake to be at 3900
kcal per day.

At this stage carbohydrate, fat and protein provided 50, 35 and 15% of energy
respectively. In the second stage energy intake was 3600 kcal with 55, 30 and 15% of
energy coming from carbohydrate, fat and protein respectively which were in the nor-
mal range in both stages.

Regarding vitamins and minerals, intake of iron, calcium and ascorbic acid was
above the range, while thiamin, riboflavin and niacin were within the range and vitamin
A as well as B6 were below the recommended levels.

Further research regarding nutrient intake monitoring, nutrition education of ath-
letes and coaches as well as international nutrition research offering a defined menu in
preparatory camps is necessary.
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INTRODUCTION

There is a close relationship between nutritional prac-
tices and athletic performance, which lead to success.
Nutrition is considered as one of the main factors as
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others like genetics and exercise, in this regard.1,2 Be-
sides proper nutrition, physiological capacity and fit-
ness including aerobic power expressed as maximum
oxygen consumption (VO2 max) are important in athletic
performance and success, distinguishing athletes in
many sports activities from their competitors. Research
has shown that improvement in VO2max through proper
nutrition planning, exercise, technical education and
body building can result in maximum physical capacity.3

Proper nutrition based on type of activity and the
needs of athletes especially during preparatory camps
for national, regional and global competition is vital.4 As
basketball is a medal–winning sport in our country and
nutrition has shown a positive influence on their suc-
cess, in this study the nutritional status of male basket-
ball players present in the Olympics camp was assessed
by using food intake, anthropometry, body fat as well as
physical fitness or aerobic ability by measuring VO2max
in the subjects during July and August 1998.

As many other related factors such as motiva-
tion, training, and health status are considered, the
results of nutritional study in this study would be
used for future planning and programming in order
to bring the national teams up to par with their in-
ternational competitors.

test7 was employed to measure VO2max.8 These tests were
performed at the beginning and in the end of each stage.
Food intake was assessed in two stages for 7 intermit-
tent days, each day recording 3 main meals as well as
mid-morning, afternoon and after dinner snacks. Mean
daily energy and nutrient intakes were analyzed using
Nutritionist IV software.  For chemical analysis of the
food, the duplicate meals in plastic containers were fro-
zen and transferred to the Institute’s experimental food
laboratory where Kjeldal and Suxelle measured protein,
fat and carbohydrates and moisture for protein and fat
respectively. Carbohydrate was calculated by difference.9

In the beginning 20 basketball players present in the
camp with mean age 25.6 ± 3.1 years, weight 87.3 ± 8.1
kg, height 191±6 cm and BMI 23.9 were surveyed .At the
end of this stage, six were eliminated from the competi-
tion list due to their physical difficulties and their final
entrance records and therefore the remaining 14 were
followed up in the second and third stages.

RESULTS

Table I shows mean anthropometric, skinfold thick-
ness and VO2max in the subjects.  Anthropometric mea-
surements show the alterations in weight were insignifi-

Table I. Anthropometry, skinfold thickness and VO2max in the subjects.

*p< 0.001 #p< 0.02

Index

Stage of study Weight (Kg) BMI (Kg/m2) Skinfold VO2max
thickness (mm) (mL.Kg-1.min-1)

First stage (before training) 87.3± 8.1 23.9 ± 1.7 42.9 ± 13.7 42.3 ± 3.3
Second stage (during training) 86.5± 5.7 23.7± 1.4 38.3± 8.7 44.3± 4.4
Third stage (before competition) 87.2± 7.5 23.6± 1.7 34.6± 9.9 * 44.5± 2.2 #

Table II. Mean energy, protein, fat and carbohydrate intake in the
subjects.

Nutrient               Stage of study
First stage Second stage

Energy (Kcal) 3917 ± 505 3604 ± 455
Protein (gm) 144± 17 132± 12
Fat (gm) 159± 14 124± 19
Carbohydrate (gm) 484 ± 94 499 ± 77

MATERIAL  AND  METHODS

In this cross-sectional descriptive study, 14 national
basketball team players attending the preparatory camp
for the Asian games were surveyed in three stages (be-
fore, and during training and competition). Height and
weight were measured and body mass index (BMI) cal-
culated. Skinfold thickness and VO2max were determined.
Seven - day food intake was recorded in two stages in
the camp. Height was measured without shoes using a
plastic tape measure. The subjects were weighed with
minimum clothing on a lever scale.5 Skinfold thickness
was measured using Harpenden caliper at biceps, tri-
ceps, subscapular and suprailiac locations.6 Harvard Step

cant during the study period.  Subcutaneous fat de-
creased (p<0.02) while VO2max increased (p<0.01).
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Table III. Mean vitamin and mineral intake in comparison with
the recommended levels in the subjects.

Nutrient Stage of study
First stage Second stage

Iron  (mg) 30.9 ± 5.5 28.6 ± 7.2
 (281)  (263)

Calcium (mg) 1080± 176 891.9 ± 1.5
(132) (111)

Vitamin A (µg) 438.7± 112 422.6± 98
(44) (42)

Vitamin C (mg) 411± 26 485.7± 31
(685) (810)

Vitamin B1 (mg) 2.4± 0.5 2.1± 0.4
(160) (140)

Vitamin B2 (mg) 2.3± 0.3 1.8± 0.02
(128) (100)

Niacin  (mg) 34.2± 6.5 28± 6.8
(122) (100)

Vitamin B6 (mg) 1.2± 0.1 1.4± 0.4
(60) (70)

The recommended levels (RDA) are in parentheses.

Fig. 1. Percentage calorie intake from various food groups in two stages of the camp.

Quantitative food intake analysis showed energy in-
take in the first stage to be 3900 kcal, 50% from carbohy-
drates, 15% from protein and 35% from fat in the diet. In
the second stage average daily energy intake was 3600
kcal, 55% from carbohydrate, 15% from protein and 30%
from fat.

The mean energy, protein, fat and carbohydrate in-
take in the subjects are presented in Table II. The vita-
min and mineral intakes including iron, calcium and vita-
min C were above, that of thiamine, riboflavin and niacin
were within and that of vitamin A and B6 were below the
recommended levels (Table III).

The percentage calorie intake from various food
groups in two stages of the camp are shown in Fig. 1.

The mean food intake and their calories in the sub-
jects showed that bread and rice provided 30% of daily
energy need (Table IV). There was a significant correla-
tion between VO2max with subcutaneous fat and weight
(p<0.02), BMI with subcutaneous fat (p<0.02), and body
weight with carbohydrates, protein and fat in the diet
(p<0.02).

DISCUSSION

In this study a reduction in subcutaneous fat during
the preparatory period was observed as with other stud-
ies.10 On the other hand previous studies reported the
changes in subcutaneous fat thickness to depend on
the original fat content in the basketball players, in that,
those with the least subcutaneous fat only gained weight
while those with average fat thickness lost some body
fat as well as gaining weight during the exercise period.11

A significant increase in VO2max at the end of the train-

ing period was observed similar to previous studies.12,13

Other studies have recommended exercise at 50% VO2max
for 15 minutes, three times per week for 3 to 9 month
periods based on American College of Sports Medicine,
in order to achieve maximum aerobic activity.14
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In general, those with regular and continued exer-
cise, besides increasing maximum oxygen uptake, will be
able to engage in more   physical activity with less fa-
tigue. Also, return to the original physiological state will
occur faster in these individuals. The energy expendi-
ture of playing basketball is considered to be 360 - 660
kcal per hour.15 Therefore, 540 - 990 kcal is needed for
each 1.5 hr of practice in the morning and in the after-
noon, adding to 1500-2000 kcal above the normal require-
ment. The recommended energy intake is 4500-5000 kcal
for male basketball players.16 The present study shows
total energy intake for these players was lower than the
recommended range. Others have reported similar find-
ings.17,18,19 Our data demonstrates the percentage of en-
ergy received from carbohydrates was within the accept-
able usual range.16 Similar results have been shown dur-
ing training and before competition in basketball play-
ers.19,20 Protein intake in our subjects was within the rec-

ommended levels.20,21

In heavy physical activity up to 17% of energy was
derived from proteins, about 50% above the RDA.16 The
percentage of the energy received from fat was within
the recommended level, which is below 30% total en-
ergy.22 As for vitamins and minerals no considerable
variation in iron, calcium and vitamin C was observed
and the mean intake was above the RDA. Although thia-
mine, riboflavin and niacin intakes were lower in the sec-
ond stage, they were within the recommended range in
both stages. Vitamins A and B6 were below the recom-
mended level during the survey period.

Food frequency recall showed the majority of the ath-
letes consumed dairy and milk groups 3-5 times per week
while cereals, vegetables and fruits were consumed daily.
This is similar to the observations of previous studies.23

In conclusion although nutrient intake with the ex-
ception of vitamin A and B6, were generally within the
recommended levels, further research is needed to de-
termine the relationship between the type, duration and
severity of sports activities with the actual needs of the
athletes as well as interventional nutrition studies to
arrive at a suitable dietary plan to achieve maximum
physical fitness for heavy sports activities.
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