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Abstract
The aim of this study was to determine the
effect of creatine supplementation on
sprint and skill performance in young
soccer players. Seventeen young soccer
players (mean age: 17.18 ± 1.37 y, mean
high: 169.6 ± 6.17 cm and mean weight:
61.67 ± 1.37 kg) participated in this study.
Subjects were assigned to either a creatine
(5 g of Cr, 4 times per day for 7 days) or a
placebo group (same dosage of a glucose
polymer) using a double-blind research
design. Subjects performed a repeated
sprint test, a dribble and an accuracy of
shooting to a target zone tests, before and
after supplementation. Results showed that
the weight and lean body mass increased
significantly in the creatine group
(P<0.05), but, means difference between
two groups were not significant. On the
other hand, results showed that the time of
sprint running test and dribbling decreased
significantly in the creatine group
(P<0.05), that mean differences between
two groups, also, were significant
(P<0.05). For accuracy of shooting, no
significant difference was observed (P
>0.05).
In
conclusion,
creatine
supplementation improved performance of
repeated sprint and dribble in young soccer
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players.
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Introduction
According to the reports about 95 percent
of body creatine is stored in the muscles
with about
60 to
70
percent
phosphocreatine. Creatine consumption
causes an increase of the muscle creatine
resulting in increase in phosphocreatine
and creatine free in skeletal muscles
(Volek et al., 2001). Creatine plays an
important role in energy metabolism
(phosphocreatine) and product energy for
short duration exercise (Skare et al., 2001).
Studies have shown that after consumption
of creatine for 2 to 7 days in a dose of 20 g
daily causes a significant increase (by
approximately 10 to 20 percent) of the
total creatine pool and increase (by
approximately 20 to 40 percent) of the
phosphocreatine concentration (Burke et
al., 1996; Hultman et al., 1996). It has
been reported that, among professional
players, high-intensity running accounts
for about 8-18 of the total playing time
during a soccer match and players also
perform10-19 tackles and 9-13 headings,
most of which involve jumping for aerial
possession of the ball (Mujika et al.,
2000). In addition there is a shortage of
scientific data concerning the possible
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effects of oral creatine-monohydrate
supplementation on specific performance
in sport such as soccer (Ostojic., 2004).
Therefore, it is possible that creatine
supplement use in improving performance
of soccer players be effective.
Performance improve of speed and skill in
different fields of sports such as wrestling,
sprinting and volleyball and after
complementary use of creatine have been
experimented (Volek et al., 2001;
Delecluse et al., 2003; Koçak & Karli.,
2003; Mohamed Ebrahim 2010). For
example Preen and his colleagues (Preen
et al., 2001) reported that consumption of
20 g creatine per day for 5 days improves
the performance of repetitive of shortduration and rapid cycling. Also Gaeeni
and his colleagues (Gaeeni et al., 2009)
reported that short term use of creatine
supplement has a significant effect on
short term running (20 and 40 meters),
long term running (60 and 100 meters),
interval speed endurance running (30 fast
running in 5 seconds with 10 seconds of
rest between each running) and muscle
strength (1-RM in knee extension) of
wrestlers.
The
effect
of
this
supplementation on performance of speed
and skill of soccer players is not clear.
Some studies have reported the soccer
speed improvement after taking a course
of creatine (Mujika et al., 2000) while in
other research taking creatine on
performance speed and precision ball
kicking of football players was ineffective
(Cox et al., 2002). Lack of studies
regarding the effect
of creatine
supplementation on performance in soccer
skill and little attention to the effect of
creatine supplementation in speed and
performance skills of young soccer players
and the importance of these variables in
soccer led to the current study
investigating the effect of creatine
supplementation on sprint and skill
performance in young soccer players.
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Methods
Subjects
In this experiment 17 young soccer players
from the squad of first batch were selected
and they were organized (in terms of
endurance and speed performance, body
mass index and playing position) in two
groups of creatine (n=8) and placebo
(n=9).
Research design
A double-blind research design was
followed to administer the creatine and
placebo treatments. The creatine group
ingested four capsules content (5 g doses
of creatine) per day and placebo group
ingested the same dosage of glucose
polymer. They were recommended to use
the content of each capsule solved in 250
ml of lukewarm water or juice and
consume with breakfast, lunch, dinner and
the last meal before sleeping. During the
supplementation, the subjects were asked
to avoid consuming lots of red meat and
white and avoid materials containing
caffeine and any intensive activities.
During
the
supplementation,
the
participants practiced only soccer training
(three sessions per week). Repeated
sprinting test and the skill test of dribble
and accuracy of shooting were performed
before and after the supplementation.
Measurements
Subjects' height and weight were recorded
by height – measurement and standard
digital scale respectively. Fat percentage
was measured by method of seven-point
skin fold thickness (Jackson & Pollock.,
1985) and Lafayette caliper made in
America and millimeter accuracy were
used to assess the maximum oxygen
consumption used in 12 minute (Cooper
test) (Neiman., 1990). To measure the
speed repetitive sprinting test was used.
Thus subjects performed six distances of
15 meters sprint that were interspersed by
30 seconds of recovery. The recovery was
active rest (walking slowly). Accuracy of
shooting was measured, by kick a role ball
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into a 0.8 × 2.3 meters target constructed
in the center of goal. Strike zone was
constructed with dimensions of 1 × 1
meter then this zone 7.0 meters away from
the target. Subjects with a 5 / 5 meters
away from this area were located. Four
balls were rolled from the player righthand side, and followed by four balls from
the players’ left-hands side. Balls were
rolled at 6 seconds intervals. Players were
instructed to kick the ball with their
dominant kicking foot when it reached to
strike zone. Between each ball strike,
player returned to a baseline position 5.5
meters behind the strike zone before
approaching the next ball. Subject repeated
this procedure until striking the ball eight.
For every ball into the target, one score for
subjects was recorded. In the dribble test
five cones on a line with a distance 1 m
between them were used. Starting point
was a 1 meter distance from the first cone.
Each subject was standing at the start point

while holding the ball under his dominant
foot, by hearing the whistle he began the
dribble test with maximum speed, and in
the moment of passing the last cone, he
return to the starting point with his
maximum speed. Time of performance
was recorded by the timer. Creatinine
levels of subjects were measured before
performing the pretest and post test.
For comparison in each group the
dependent t test was used and for
comparison between groups independent ttest was used at significant level of 0.05.
Results
Profiles of subjects were presented in table
1. As can be seen there aren’t significant
differences (Where P in table 1) in aerobic
fitness and body mass index between
creatine and placebo groups. Therefore,
the subjects were divided into two
homogeneous groups.

Table 1. Profiles of individual subjects (mean ± SD)
Creatine
Placebo
Age (yr)
17.38±1.18
Height (cm)
170.37±6.23
Weight (kg)
61.95±6.65
2
BMI (kg/m )
21.30±2.01
Vo2max (ml/kg/min) 45.17±3.24

Result of in-group differences were
presented in table 2. The results showed
that urinary creatinine in the creatine
group had significantly increased (P<0.05)
while in the placebo group the amount of
creatinine did not change. Therefore, the
results showed that creatine loading is
performed in the experimental group.
Body & fat weight and lean body mass in
the creatine group and fat weight &

17±1.5
169.01±6.42
60.46±4.88
21.18±1.76
46.85±2.13

percentage in the placebo group increased
significantly (P<0.05). In addition, the
results indicated significant improvement
both for speed of repeated sprint and
dribble in the creatine group. Despite
improvements in the accuracy of shooting
(14.82 percent) but using creatine didn’t
affect significantly the accuracy of
shooting (P>0.05).
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Table 2: Comparison of pre-test and post test one week after taking creatine (mean ± SD)
Creatine
Pre-test
Post-test

placebo
p
Pre-test Postt
test
0.01* 60.46± 60.58± -0.94
4.8
4.8
0.77 8.1±2.9 8.26±2. -20.07
8

t

Weight
61.95±6.6 63.63±6 16.52
(kg)
.7
Fat
7.99±2.1
7.98±2. 0.3
percentag
1
e
Fat
5.017±1.7 5.148±1 -6.58
0.01* 5.004±
weight
.7
2.1
(kg)
Lean
56.94±5.5 58.50±5 -16.75
0.01* 55.46±
body
.70
3.1
mass (kg)
Repeated 18.89±0.7 17.79±0 5.68
0.001 18.77±
sprint test
.5
*
0.6
(s)
Accuracy 3.62±1.4
4.25±1. -0.88
0.4
4.55±2.
of
2
2
shooting
Dribble
7.37±1.09 6.75±0. 2.38
0.049 7.06±0.
(s)
5
*
8
Creatinin 1.47±0.44 2.12±0. -3.28
0.013 1.57±0.
e (mg/dl)
51
*
34
*Significant difference (P<0.05) between pre-test and post-test

p
0.37
0.01
*

5.09±2.
2

8.14

0.01
*

55.48±
3.2

-1.84

0.86

18.31±
0.4

2.26

0.05
3

5.22±1.
3

0.943

0.37
3

7.38±0.
4
1.54±0.
44

-0.833

0.43
9
0.8

0.26

According to charts 1 and 2, it was clear that there were significant differences in both speed
of repeat sprint and time of dribble between the two groups (P<0.05).
0
1
-0.2
-0.4
-0.6

placebo
creatine

-0.8
-1
-1.2

Chart 1: Comparing the difference of repeat sprint running between creatine and placebo
groups (second)
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0.6
0.4
0.2
0
1
-0.2

placebo
creatine

-0.4
-0.6
-0.8

Chart 1: Comparing the difference of dribble between creatine and placebo groups (second)

Discussion
The aim of this study was to determine the
effect of creatine supplementation on
sprint and skill performance in young
soccer player. The results showed that the
creatine group significantly gained weight
(2.71 percent). Various investigations has
observed that body weight after creatine
supplementation is increased about 0.5 to 3
kg (Mujika et al., 2000; Cox et al., 2002)
although this topic has not been confirmed
by some studies (Kambis & Pizzedaz.,
2003; Mckenna et al., 1999]. Lean body
mass increased significantly in the creatine
group. Researchers announced that cause
of increasing weight and lean body mass
with the use of creatine is increase of total
body water (water retention) possibly
resulting from simple osmotic effects, sell
swelling, and consequent increase in
protein synthesis. While some studies have
also reported that muscle protein
anabolism after creatine supplementation
over the short term is due to decrease of
catabolism (Branch., 2003; Kilduff et al.,
2004). Either reduction loss or increase
synthesis of protein muscle myofibril
cause of increased lean body mass after
creatine is supplementation (Preen et al.,
2003). On the other hand, weight gain
created in the placebo group may be
related to their body fluids is increased
(Preen et al., 2003; Falah Mohammadi et
al., 2007), because the subjects had been

recommended taking a lot of fluids during
their research since the creatine storage
needs water.
Other results of this study showed that
percent of body fat did not change
significantly between groups. Much of
researches have shown that fat percent
doesn’t change much after creatine
supplementation (Cox et al., 2002; Branch
et al., 2003; Leenders et al., 1999; Sub
Lim., 2003). As was observed despite fat
gain in both groups, there was no
significant difference between the two
groups. Fat weight increase in this study
might be due to reduced volume and
intensity of exercise, started after the
competitive season (in the rest period).
The results showed that speed of dribble
increased significantly in creatine group.
In the creatine group, cause of improve in
the speed of dribble probably was due to
increased speed of the subjects that might
be
due
to
increased
muscle
phosphocreatine and increase production
of ATP (Mckenna et al., 1999). In
confirming this, Ostojic (Ostojic., 2004)
also observed that speed of dribble has
improved in the creatine group after a
week (speed of 13 seconds to 10.2 seconds
decreased). This study showed that the
speed of performance improved following
creatine intake, earlier researches are in
line with this result (Gaeeni et al., 2009;
Mckenna et al., 1999; Falah Mohammadi
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et al., 2007; Burke et al., 2001). Improve
in the speed performance may be due to
phosphocreatine re synthesis in the rest
between activities (Mujika et al., 2000) as
well as improve performance of
phosphocreatine, as H+ buffer [20]. In
contradiction with the results of this study,
speed performance is not improved in
other sports [Mckenna et al., 1999,
Leenders et al., 1999). For example
Leenders et al. (Leenders et al., 1999)
observed that two weeks creatine
supplementation does not affect swimming
speed of 10×25 yards women and men and
as well as 6×50 meters with 30 seconds in
the rest between activities. The gender
differences and age differences in the
samples as well as dose of creatine
supplementation may be the cause of
contradiction to the researchers. Mckenna
et al. (Mckenna et al., 1999) also observed
that the speed in five 10 s maximal cycle
ergo meter sprint with rest intervals of
180, 50, 20, and 20 s after 4 weeks of
creatine supplementation compared to
control group remains without change.
Finally, study results showed that the
accuracy of shooting in creatine group
(17.4 percent) and placebo (14.72 percent)
has increased but this increase was not
statistically significant and also significant
differences between the two groups was
not observed. The small increase in
accuracy of shooting in the groups was
probably due to learning in the post test.
The present results confirm with Cox et al.
(Cox et al., 2002) who observed that using
creative supplement for a week does not
affect accuracy of shoot in women's
soccer. Thus the necessity of research on
creatine supplementation on longer period
is recommended. In this study, urinary
creatinine as a marker of muscle creatine
was used. Studies have shown that
creatinine excretion takes place only in
conditions when amount of creatine is
stored in the body (Wilder et al., 2004).
The results indicated significant increases
in urinary creatinine in creatine group, thus
it’s clear that creative supplementation (20
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g a day for 6 days) increased creatine
levels in the body, and despite the
increased body weight, these supplements
could cause performance improvement in
speed and skill of young soccer players.
Results from this study can concluded that
short-term consumption of creatine
supplementation
is
effective
in
improvement of performance, speed and
skill of young soccer player.
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