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Fifteen wmule Mysrmar nabtional volleyball
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4.23 h,
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the 24 h energy exvenditure of 3088.6 kcal.
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The mean * 8D energy

intake was 3965.3 +469.4 keal per day and was found to be suffi-

cient for twenty four-h. energy expenditure.

The individual train-

ing activities belonged tc heavy type of activities but the daily
training period was short cowmpared to those of other countries,

INTRODUCTION
That the athietes need adequate
nourishment  during  training is  well
accepted. The amcount of  energy

required could only be assessed by
determination of their energy expen-
diture. The energy expenditure studies
had been carried out on Myanmar
athletes engaged in other events such as
track and field and football (1,2), but
not con volleyball players. Moreover, if
the energy cost of the individual
training activities were known, it wauld
be useful for future studies. Hence, this
study was conducted with the aim 1o
measure the energy cost of individual
activities and to determine the daily
energy intake and expenditure of
Myanmar national volleyball players.

MATERIALS AND METHODS

Fifteen male volleyball piayers, selected
for lith Asian Cames, [19%, were
studied during their camp training from
June to August 1990,

Twenty four-h energy expenditure was
measured by the time-activity record
method (3). One observer was assigned to
record the activities of two subjectsat a
time from U07:00 h till 18:00 h. The
subjects recorded their own activity
diaries {from 800 t to 07:00 h on the
next day. Twenty four-h activity diary
was recorded for three consecutive days
including Sunday because it was the only
rest day of the week in their training
schedule. Energy cost of the activity was
determined by indirect calorimetry
method based on the determination of
oxygen cons.med per minute for perfor-
ming that activity. Daily energy expendi-
ture was then calculated from activity
diary and energy cost of activity as
follows:
Daily energy expenditure = time spent in
each activity

{(min) X
energy  cost
of each
activity
{kcal/min)

The dietary intake was measured by
weightment methed on the same day as
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for the measurement of energy expen-
diture, AN raw foods, cooked and
prepared dishes for the players, food
served to the players, plate left over
were weighed and individual food intake
was calculated, The energy and nutrient
intake of the subject was then calcu-
lated by food composition table for use
in Asia and the Far-East (4).

Body weight was recorded daily in the
morning before having breakfast.
Skinfold thickness from biceps, triceps,
subscapular and suprailiac were recorded
twice throughout their camp training,
one at the beginning and the other at

the end. Total fat percentage was
calculated from skinfold thickness by
using the method of Durnin and

Rahaman (1967} (5).

RESLA_TS

The mean * SD twenty four-h energy
intake and expenditure were shown in
Table 1. The players trained two
sessions per day from 07:00 h to 09:00
h in ‘the morning and from [4:00 h to
t7:00 h in the afternoon. Lunch and
dinner were taken at 10:30 and 17:30 h
respectively. They went to sieep at
about 22:00 h and woke up at 06:30 h.

Table 1. Mean * SD age, height, energy intake
and expenditure of the wvolleyball

players.
hge {y) 24,0t 2.0
Height (cm) 181.9 4.9
{nergy intake (kcal) 3695.3 T 469.4
Fnergy expenditure (kcal) 3088.6 * 223.1
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"he players were not allowed to go
outside the camp during leisure time
except to the nearby teashop. These
leisure hours were spent reading in bed,
talking to each other, watching televi-
sion and taking a nap. The time used
for training totalled to 4.23 h only, but
the energy consumed for training
amounted to almost haif the total
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twenty four-h
30BB.6 kcal.

energy expenditure of

Figure | illustrated the energy cost of
different activities of volleyball players.
The changes in body weight and body
composition during three months training
period were shown in Table 2.

Sivsping 'lll'l(lsl

Lvng R

Sing A

sonsng (I 00

verg [

doggny R
sorcon (A
Tt [

s e (R

Full anpeal (3}

Secving (3)

Saving

{ Wcol /min)
The nuober of subjects lenied ware thown In porenthasis.

individual
volleyball

figure 1, The energy costs of
activities perfurmed by
players.

Table 2. Changes in body weight and composition

of wolleyball players during 3 m
training period
Y ) T
Test 1 Test 2 Oiffe
rence

Body weight (Kg)  67.04%3,06 68.29£2,81 +1.25*
Skinfeld {mm)

Biceps 3.4040.31  3.50%0.4%4 +0.10
Triceps 5.48%1.11 5.25%0.84 -0,23
Subscapular 8.42%0.81 B.45t0.8h +0.03

Suprailiac 4,93£0.59 5,.08t0.85 +0.15
Sum of 4 skinfolds 22.2342.4 22,2882.29 +0.05
fFat percentage 9.8£1.11 10.07£1.19 +0.27
Lean body mass (Kg) 60.46£2.61 61.41%2,48 +0.95*
* denotes sigeificant difference between test 1
and test 2 at p<0.07 level.



DISCUSSION
Three days energy expenditure and
intake data showed a surplus of about

100 kcal/day energy intake over energy
expenditure. The gain in body weight
and lean body mass indirectly supported
the fact that the subjects might be in
positive energy balance. However, a
24-h activity diary of at least seven

day is needed to determine the true
balance between energy intake and
expenditure. On the other hand, the

fact that the subjects were inactive for
most of their leisure hours, might
indicate that their energy intake was
just sufficient for their training.

The twenty four-h energy expenditure
of 3088.6 kcal found in the present
study amounted to moderately active
category  according to FAO/WHO
classification (1973) (4). This may be
due to the relatively short dura.icn of
daily  training sessions. In other
countries, such as Japan, the athletes
preparing tor Olympic Games were
trained eight-h a day (7) (vs to 4.23 h
per day in the present study).

Our data on energy cost of standard
activities such as sleeping, lying,
sitting, standing and walking were in

accordance with that of Durnin and
Passmore (1967) (8). iIn the present
training schedule the training activities
could be roughly divided into two
categories; those that aimed to
maintain the physical capacities and
others for technical improvement. The

training  activities for  maintaining
physical capacities consisted of jogging,
speed run, jump and run, shuttle run
(running back and forth between two
points several times) and full sguat
(where three balls were placed in a
triangular position about ten feet apart
from each other and the player had to
run and sit on one bail to another for
ten times). The training activities used
for improvement of technigue consisted
of serving the ball, saving the ball,
. free spike, free jump and blocking

< 1. Myo-Thein,

'y,

jump (jumping close to the net with
hands stretching up as in blocking the
ball).

In general, the activities wunder the
physical training were heavier in terms of
kcal/min  than those for technical
training. All the training activities,
except serving, belonged to heavy type of
activity (i.e. 7.5 kcal/min and above)
according to Durnin and Passmore (1967)
(8) classification.

In conclusion, the duration of daily
training sessions should be proionged to
an International leve! of B-h a day. More
research works are needed to identify the
optimal duration and intensity of training
for athletes,
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