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Abstract. Aim. The current study sought to investigate the influence of various creatine supplementa-
tion (CrS) dosages on muscular power and speed performance in elite athletes throughout the preparation
period. Materials and methods. This study was conducted on 24 professional football players (age —
23.5 + 3.8 years; weight — 72.4 = 6.2 kg; height — 172 £ 5.2 c¢m) in a course of 30 days. Twelve football
players (Egr) received 15 gr/d of creatine monohydrate in the first 10 days, 10 gr/d in the second 10 days,
and 5 gr/d in the third 10 days. We also conducted a placebo-controlled parallel-group study (Cogr) inclu-
ding twelve (12) football players. The tests were performed several times: at the beginning of the experi-
ment and each 10-day period. Tests included 20 m sprint, medicine ball throw, long and triple jumps.
The two groups’ differences in the study parameters were assessed using the t-test, and the impact of
the CrS dosage was investigated using a factor analysis of variance (ANOVA). Results. The results re-
vealed that CrS significantly impact results of 20 m sprint and the medicine ball throw test in all 3 periods
(10, 20 and 30 days), although effect size (n°) was between 44.59 to 80.28 % (p < 0.01). CrS did not affect
significantly the long and triple jump tests, the effect size (n°) was between 2.58 to 22.08 % (p > 0.05).
Conclusion. In conclusion, the reduction of CrS dosage does not affect significantly the effect size of
the study parameters. CrS leads to significant improvement in speed of running and muscle power of foot-
ball players, and it may be used to support the pre-season training.
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Annomayusa. Uens. HacTosmiee nccneoBaHie HAIIpaBleHO HA W3YYEHHUE BIMSHUS PAa3HBIX 1103 Kpea-
TtrHa (CrS) Ha MBIIEYHYIO CHUIY B CKOPOCTHBIE TIOKA3aTeNId Y AJIUTHBIX CIIOPTCMEHOB B TEYCHHE MOITO-
TOBUTENBHOTO Tepuona. Martepuajbl U MeToAbl. ccienoBanne mpoBoamnu B tedeHue 30 mHed mpu
yuactun 24 npodeccuoHanbHbix GyToonucToB (Bo3pact — 23,5 + 3,8 rona; Bec — 72,4 £ 6,2 Kr; pocT —
172 £ 5,2 cm). IBenanuare GpyTO0IMCTOB SKCiepuMeHTabHOM rpymsl (Egr) B nepsbie 10 qHel nomyyanu
MOHOTHJIpAT KpeaTtuHa B 703¢ 15 r/cyrt., B cneayromue 10 mueit B 1o3e 10 r/cyt. u B mocneanue 10 qHei B
nmo3e 5 r/cyt. [lapamienbHo wccieoBanue MPoBOAWIN B rpymne mianebo (Cogr), BKIOYAONICH TBEHAI-
uatb (12) ¢pyrdomucToB. TecThl BHINOIHSIM HECKOJIBKO pa3: B Hadyajle dKCIEpUMeHTa W Kaxisle 10 mHei
30-gHeBHOTO HccnenoBaHus. TecTsl BKIo4anu cupuHT (20 M), OPOCOK MEIMIIMHCKOTO Ms4a, MPBDKOK B
JUIMHY ¥ TPOMHOW NPBDKOK. MEXIpynIoBble pa3inyuus B MapameTpax MCCIeIOBaHMs OLEHUBAIU C OMO-
IO t-KPUTEPHs, a BIUSHUE 03Bl KpeaTHHA aHATTM3UPOBAIH C UCIIONE30BAaHIEM TUCIIEPCHOHHOTO aHAaJIM3a
(ANOVA). PesyasTaTsl. Ha ocHOBaHWM MONYy4EeHHBIX Pe3yIbTATOB MPHILIA K BEIBOAY, YTO HCIIOIH30Ba-
HHUE KpeaTHHa MPUBOAUT K CTATUCTHYCCKOMY M3MEHEHHUIO pe3yabTaToB crpuHTa (20 M) 1 OpocaHus Menu-
IIMHCKOTO Msi4a Ha Bcex Tpex dtanax oueHku (10, 20 u 30 nueit), npu aTom BenuuuHa 3¢ dexra (n2) cocra-
Bria ot 44,59 no 80,28 % (p < 0,01). Mcnonp3oBaHne KpeaTHHA HE OKa3aJi0 CYIIECTBEHHOTO BIUSHHS Ha
pe3ysbTaThl MPBDKKOBBIX TECTOB, BenuuuHa dddekra (n2) cocraBuna ot 2,58 no 22,08 % (p > 0,05).
3akiaouenue. yCTaHOBl/LHl/I, YTO CHMIKCHUC NO03bI Kp€aThHa HE NPUBOAUT K CTATUCTUYCCKOMY M3MCHCHUIO
BennunHbI 3ddekxTa napamerpoB uccienoBanus. Vcrnonp3oBaHue KpeaTHHA 3HAYMTENLHO YJIYYIIMIO CKO-
pOCTh Oera M MBIIIEYHYIO CHIy (yTOOJIHMCTOB, YTO TMO3BOJISIET PEKOMEHJIOBAaTh €r0 B KayecTBE BCIIOMOTa-
TEJIFHOTO CPEJICTBA B XOJI€ MPEICE30HHON ITOITOTOBKH.

Knrouegvle cnosa: xpeaTvH, BIMSHUE Pa3HBIX 103, PE3YJIbTATUBHOCTD, (PyTOOINCTEI

Jna yumupoeanusa: Effect of different doses of creatine supplementation on power and speed during
the preparation period in football players / N.M. Ben Said, L. Inoubli, Y.N. Ben Said et al.// Yemosexk.
Cnoprt. Memununa. 2024. T. 24, Ne 2. C. 100-110. DOI: 10.14529/hsm240213

Introduction. Over the past 20 years, foot-
ball has evolved into one of the most intense in-
termittent team sports, in which the physical de-
mands increase. It is played over ninety minutes
in two halves of 45 minutes at mostly submaxi-
mal intensity [33]. As the game and the prepara-
tion for the season demand more and more effort,
the courses and the intensity of running distances
have to be done mostly at maximal and sub-
maximal speed. This requires an ability to acce-

lerate and perform maximal intermittent sprints,
as well as many jumps [27]. To meet these de-
mands, athletes need more external sources of
power [10, 17]. Protein is thought to be a compo-
nent in supplements that promote weight gain,
and when paired with resistance training, it can
effectively promote the gain of lean mass [11].
Phosphocreatine (PCr) storage in muscle controls
the amount of ATP replenishment that occurs
during the phosphorylation of adenosine diphos-
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phate (ADP) into adenosine triphosphate (ATP)
[14]. That physical requirement depends on
a player’s role. The fact that all roles, with few
exceptions, go through a similar series of tests in
the annual Tunisian Ligue Professionelle 1 (Tu-
nisian Professional League) is counterproductive.

Studies show that creatine supplementation
(CrS) has a minor but considerable effect on per-
formance and physiological changes of the body.
This performance boost can only be achieved
under very specific training conditions. This sug-
gests that the results of the use of creatine sup-
plements for performance enhancement in ath-
letes have not been thoroughly studied.

The need for CrS increases proportionally
with physical activity [27]. CrS improves per-
formance of single or repetitive high-intensity
exercise in football [8, 37]. Some studies suggest
that physical performance may be improved by
short bursts of extremely powerful activity, par-
ticularly during high-intensity repetitive exercise.
According to the authors [27], a higher PCr con-
centration in muscle is critical for activities that
require rapid bursts of high power [8]. It corre-
sponded with the hypothesized advantages of
higher PCr levels in skeletal muscle.

Research has shown that CrS causes signifi-
cant weight gain within the first few days, most
likely due to water retention associated with Cr
absorption in muscle. In addition, CrS is asso-
ciated with increased strength in strength training
programs. Weight gain was the initial response of
the muscles to various programs defined by high
volume and intensity [12]. In this case, our prepa-
ration program includes muscle, power, speed,
endurance and resistance exercises.

As far as we know, Cr is one of the most po-
pular food supplements among football players.
The need for CrS in various doses can increase
several times depending on the amount of phy-
sical stress. CrS can immediately improve per-
formance in strength and power sports, as well as
aid in lean mass gain during training [2, 7, 12].
Furthermore, CrS is utilized to replenish body
reserves and improve performance [30]. Studies
have shown that supplementing the diet with
roughly 20 g/d of creatine monohydrate for 2—7
days can increase the total creatine content in
muscle by 10-20 % and intramuscular creatine
by 20-40 % [35]. In addition, some studies show
that CrS may impact cardiac and skeletal muscle
metabolism by increasing the rate of ATP resyn-
thesis during and/or after repeated bursts of high-
intensity activity. On the other hand, research

propose that a high dose of 20 g/d is unnecessary,
as 3 g/d will accomplish the same increase in PCr
over time. Ingesting carbs with Cr may improve
muscle absorption. Nevertheless, the process de-
mands a considerable amount of carbohydrates
[3, 34].

In general, it appears that Cr has a significant
effect on power regardless of sport, gender or age
[1]. Therefore, the aim of this study is to evaluate
the muscle efficiency and its ability to change in
performance after different CrS doses. These
doses were applied during the preparation period,
and we studied the improvement in speed and
power of professional football players, as well as
the intergroup and intragroup specific results.

Materials and Methods. Twelve profes-
sional football players (age — 23.5 £ 3.8 years,
weight — 72.5 £ 6.2 kg, height — 172 + 5.2 cm)
formed the experimental group in this study,
while other twelve football players (age — 24.6 +
+ 2.8 years, weight — 73.4 £ 5.8 kg, height 173 +
+ 5.6 cm) formed the control group. A calibrated
digital scale with an accuracy of + 0.02 kg was
used to assess body mass (Sterling Scale Co.,
Southfield, MI). The experiment took place
during the 30-day preparation period, which be-
gan on August 1, 2021, and ended at the end of
that month.

Over the course of three ten-day periods,
subjects received six days of 90-minute training
per week divided into categories of strength,
power, resistance, speed and endurance. For the
first 10 days, the experimental group (Egr) re-
ceived creatine monohydrate at a dose of 15 g/d
(3%5 g/d: 5 g before, during and after the training
session), followed by a dose of 10 g/d (2x5 g/d:
before and at the end of the training session)
in the second period, and doses of 5 g/d (before
the training session) in the third period. The con-
trol group (Cogr) received flavored powder (glu-
cose polymer). In order to ensure double-bind
conditions, the supplements were individually
packaged in generic foil packets. The supple-
ment/placebo was taken in a form of liquid, com-
bined with 0.33 1 of mineral water. During the
preparation phase of the study, players were in-
structed not to take any additional nutritional
supplements, ergogenic aids, or prescribed medi-
cations. Subjects from Egr and Cogr went through
a standardized schedule of training sessions led
by the coaches on Monday, Tuesday, Wednes-
day, Thursday (test match), Friday, and Saturday
during the three ten-day period of supplementa-
tion intake. Depending on the curriculum, there
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were three days a week of morning and afternoon
training, plus a day off on Sunday. The profes-
sional football players gave their permission to
participate in the study.

In addition, the experiment was conducted in
accordance with the guidelines for human subject
research. In addition, neither the researchers nor
the coach knew which group was taking the sup-
plements. We recorded the dynamics of the re-
sults in some of the performance and speed ca-
pability parameters as a scoring criterion. All
the results obtained are presented in separate
tables. During the study, four tests were carried
out: 7.5 kg medicine ball throw (m), long jump
(cm), triple jump (cm), and 20 m sprint (s).
The tests were carried out one day prior and
then once every ten days during the experiment.
It should be noted that these repeated tests were
performed by the same researcher with the same
equipment, at the same time of the day, and in
the same place.

The tests from the National Football League
(NFL) draft were used to estimate the perform-
ance, power and speed abilities of the test sub-
jects. We used a factor analysis of variance
(ANOVA) to evaluate the effect of CrS on per-
formance of the players. In order to confirm
whether there were any differences in perform-
ance before and after the experiment, a t-test was
used. The mean and standard deviation (SD)
were used for data presentation. A significance
level of 0.05 was applied.

Tests description:

1. Medicine ball throw: the subject stands on
the line, feet side by side and slightly apart, fac-
ing the direction in which the ball will be thrown,
the ball is held in front of the stomach. The thro-
wing motion is similar to the football sideline
throw-in. The ball is pulled back behind the head
and thrown as far forward as possible. The sub-
ject is allowed to walk forward across the line
after the ball is thrown. Three attempts are al-
lowed. The measurement is recorded to the nea-
rest 10 cm. As a result, the best result is re-
corded.

2. Long jump: the test is designed to identify
the explosive power of the legs. The starting line
is marked on the ground. The athlete stands be-
hind the line, feet slightly apart. Both feet take
off and land simultaneously. The person tries to
jump as far as possible and land on both feet
without falling backwards. Three attempts are
allowed and the best result is recorded.

3. Triple long jump: the test is designed
to identify the explosive power of the legs.
The starting line is marked on the ground.
The athlete stands behind the line, feet slightly
apart. When ready, the athlete jumps forward and
lands on one leg (the hop), then in one conti-
nuous motion jumps forward to step on the oppo-
site leg (the step), then jumps into the landing pit,
landing on both feet (the jump) without falling
backward. Vigorous arm swinging and knee
bending are encouraged to achieve maximal for-
ward movement and jump distance. Three
attempts are allowed.

4.20m sprint: the test is performed after
a warm-up, from a stationary position with one
foot behind the other, on the starting line, without
swinging. The player starts at the signal and the
performance is estimated at the finish line. Three
attempts are allowed and the best time is re-
corded.

Results. It should be noted that there was no
evidence of muscle cramping during training or
testing. We registered the dynamics of each
measured parameter depending on the characte-
ristics of the player and on the group (Egr and
Cogr). The results show that the changes in per-
formance depend on the quantity of CrS used per
day. When comparing the results of the four tests
in intragroup, we discovered that Egr had a no-
table increase. In the medicine ball throw test
during the first 10 days the increase amounted to
1.05 m (p = 0.2) followed by 0.81 m (p = 0.21)
in the second period, and 0.40 m (p = 0.22) in
the last period. Similar effect was registered
in the long jump test, where the dose increased
but the level of performance did not: from 9.1 cm
(p =9.64) in the first 10 days to 4.8 cm (p =11.74)
in the final period. In the triple jump test, results
were 68.8 cm (p = 24.57) in the first period, fol-
lowed by a decrease to 30 cm (p = 27.14) in the
last period of CrS. The data show that CrS had
a different effect on lower limb strength depen-
ding on the dose. Interestingly, the results of
20 m sprint changed from 0.04 s (p = 0.04) to
0.05 s (p = 0.02). Total results were as follows:
2.25 m in medicine ball throw, 19.8 cm in long
jump, 136.7 cm in triple jump, and 0.17 s in 20 m
sprint. We observed a total body mass increase
of 3.3 kg in Egr compared to Cogr. In Cogr,
the values of the studied parameters increased
from period to period, but the overall perfor-
mance levels were low compared to Egr. Total
results for Cogr were as follows: 0.90 m in medi-
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cine ball throw, 12.7 ¢cm in long jump, 102.5 cm
in triple jump, and 0.08 s in 20 m sprint.

The results of the Egr and the Cogr perform-
ance before the experiment are shown in Table 1.
At the beginning, there were changes in the medi-
cine ball throw test (0.05 m, p = 0.67) or 20 m
sprint (0.01 s, p = 0.39). In contrast, the triple
jump test shows an insignificant difference
(10 cm, p = 0.22) in Cogr, as well as the long jump
test (1.1 cm, p = 0.63). The difference in body
mass was also insignificant in comparison be-
tween Cogr (73.4 = 5.8 kg) and Egr (72.5 £ 6.2 kg).
In fact, there were no significant differences
found in any of the tests among the mean change
scores, which represent the variations between
the pre-supplementation values.

During the first 10 days, significant diffe-
rences in performance between the Egr and Cogr
were as follows: in the medicine ball throw test —
0.60 m (p = 0.01), in the triple jump test — 25.5 cm

(p = 0.04), and 0.04 s (p = 0.01) in 20 m sprint
(Table 2). Results of the long jump test did not
differ significantly (2.50 cm, p = 0.30). In terms
of intra-group comparison, a substantial diffe-
rence was registered in the medicine ball throw
test: 1.05 m in Egr, and only 0.4 m Cogr. In the
long jump test, the increase amounted to 9.1 cm
followed by 68.8 cm in the triple jump test in
Egr, while in Cogr the increase was only 4.8 cm
(p = 0.20) and 38.1 cm respectively. Body mass
increased by 1.1 kg in Erg but decreased in Cogr
by 0.6 kg.

Table 3 shows results obtained after the se-
cond ten-day period of CrS. A difference was
registered in dynamics of the studied parameters
in both groups. When comparing the results be-
tween Egr and Cogr, we found a significant dif-
ference in the medicine ball throw test (1.1 m,
p =10.01), in 20 m sprint (0,05 s, p = 0.03), and in
body mass (0.8 kg in Egr and 0.3 kg in Cogr).

Mean differences between the experimental (Egr) and control (Cogr) groups Tapled
in studied tests before the experiment
Egr Cogr
Tests M D M D T P<
Medicine ball throw, m 12.15 0.30 12.20 0.23 0.45 0.67
Long jump, cm 223.7 9.37 224.8 6.96 0.51 0.63
Triple jump, cm 685.00 20.97 695.00 37.28 1.39 0.22
20 m sprint, s 4.08 0.02 4.09 0.02 0.93 0.39
Body mass, kg 72.5 6.2 73.4 5.8 0.62 0.79
Table 2
Mean differences between the experimental (Egr) and control (Cogr) groups
after 10 days of CrS (15 g/day)
Egr Cogr
Tests M D M D T P<
Medicine ball throw, m 13.20 0.20 12.6 0.30 6.74 0.01
Long jump, cm 232.8 9.64 230.30 6.97 1.15 —
Triple jump, cm 753.80 24.57 728.30 33.71 2.71 0.04
20 m sprint, s 4.00 0.01 4.04 0.02 3.78 0.01
Body mass, kg 73.6 3.1 72.8 6.2 1.80 0.05
Table 3
Mean differences between the experimental (Egr) and control (Cogr) groups
after 20 days of CrS
Egr Cogr
Tests M 3D M D T P<
Medicine ball throw, m 14.0 0.21 12.9 0.39 7.90 0.01
Long jump, cm 238.7 10.72 234.7 6.47 1.50 —
Triple jump, cm 791.7 29.94 778.30 30.60 1.04 —
20 m sprint, s 3.95 0.02 4.00 0.03 3.45 0.02
Body mass, kg 74.4 2.8 72.5 2.3 2.62 0.05
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Mean differences between the experimental (Egr) and control (Cogr) groups Tabled
after 30 days of CrS
Egr Cogr
Tests M D M D T P<
Medicine ball throw, m 14.4 0.22 13.08 0.47 7.42 0.01
Long jump, cm 243.50 11.74 237.50 6.34 2.18 0.05
Triple jump, cm 821.70 27.14 796.70 24.22 1.98 —
20 m sprint, s 3.91 0.02 3.97 0.03 5.27 0.02
Body mass, kg 74.7 5.20 72.30 2.60 3.8 0.02
Table 5
Mean differences between the experimental (Egr) and control (Cogr) groups
from the beginning to 30 days of CrS
Egr Cogr
Tests M D M D T P<
Medicine ball throw, m 14.4 0.22 12.20 0.47 7.42 0.04
Long jump, cm 243.50 11.74 237.50 6.34 2.18 0.05
Triple jump, cm 821.70 27.14 796.70 24.22 1.98 —
20 m sprint, s 3.91 0.02 3.97 0.03 5.27 0.02
Body mass, kg 74.7 5.20 72.30 2.60 3.8 0.02

The differences in the long jump (4 cm, p = 0.19)
and triple jump tests (13.30 cm, p = 0.34) were
insignificant.

As shown in Table 4: by the end of the ex-
periment, during the third period, the 5g CrS also
has its impact but not as great one compared to
two previous periods of CrS. The comparison
between two groups demonstrates a significant
improvement in the medicine ball throw test
(1.30 m, p = 0.01) and in the long jump test
(6 cm, p = 0.05) in Egr. An insignificant diffe-
rence in the triple jump test (25 cm, p = 0.10)
was also found. A significant difference in 20 m
sprint (0.06 s, p = 0.02) and in body mass (0.3 kg,
p = 5.20) was identified in Egr, while the changes
in body mass amounted to 1.1 kg (p = 2.60)
in Cogr.

The total improvement of CrS during the 30-
day preparation period is shown in Table 5, where
the differences were calculated with the t-test:
significant differences were found in the results
of the medicine ball throw test, 20 m sprint,
the long jump test and in body mass (p < 0.05).
Changes in the triple jump test remained insig-
nificant. Body mass increase in Egr may have
a reducing effect on the degree of improvement
of lower limb strength.

Discussion

The strength of our experimental research is
that our method and duration of CrS differed
from other studies. The vast majority of scientific

works investigating the effects of CrS have fo-
cused on its potential ergogenic benefits during
exercise after short periods of activity (5-7 days).
They found that CrS improved repetitive running,
sprint performance, power, and the amount of
work performed during repeated sets of isokinetic
contractions [11]. However, other studies have
shown no ergogenic benefits in terms of resis-
tance, endurance, or single sprint performance
[18]. Fewer studies have examined the effects of
prolonged CrS on exercise performance. Pfeiffer
et al (2010) found that 28 days of CrS (20 g/d)
during resistance training significantly improved
IRM press bench performance, the volume of
bench press lifted at 70 % of 1RM, as well as
the 3x30-s maximal effort cycling. Similarly,
other researchers [4, 32], reported that 8 weeks of
CrS (21 g/d and 10.5 g/d) did not significantly
improve the changes in 1RM bench press, ver-
tical jump performance during off-season football
resistance/agility training, which is in our study
was the strength and power of the upper and lower
limbs and the supplementation varied in quantity
from period to period. Results of this study indi-
cate that 30 days of CrS with different decrease
in dosage generated significantly higher increases
in body mass, upper limb, the medicine ball
throw test and 20 m sprint. These findings sup-
port previous studies that creatine can increase
total body mass [2, 31], and/or lean body mass
[6]. CrS increases power and improves perfor-
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mance before and after intense activity [5, 25, 26].
Our findings confirm the results of previous
studies regarding the weight gain under CrS and
demonstrate that 15, 10, and 5 g doses of creatine
supplementation are effective.

The primary conclusion of the current study
is as follows: first, varying amounts of CrS in
equal amounts did not affect the adjustment of
performance-related parameters to each 10 days
of the preparation period. Second, the choice of
dosage and the precision of CrS timing before,
during, and after training are crucial for perfor-
mance enhancement. When we compare the re-
sults of the two groups, we see that CrS has a sig-
nificant effect on all Egr parameters. Body mass
increased in Egr, but decreased in Cogr. The trai-
ning results were not comparable in both groups.
Creatine consumption before, during, and after
exercise affects the overall adaptation of the body.
In this scenario, it is crucial to understand how
and how much of this nutrient is beneficial for
muscle growth. The scientific data show that trai-
ning adaptations are caused by the buildup of CrS
during each individual training session [9, 29].

CrS significantly impacts results of 20 m
sprint and the medicine ball throw test during all
three periods of the experiment (10, 20 and 30
days). The effect size (n°) was between 44.59 %

to 80.28 % (p < 0.01), which corresponds with
the findings from other studies [14, 17]. However
CrS did not affect significantly the long jump test
results in Cogr, n” was between 2.58 % to 22.08 %
(p > 0.05) (Fig. 1, Table 6). Weight gain from
72.5 + 6.2 kg to 74,70 = 5.6 kg was registered in
Egr (p < 0.05), which is also similar to results of
other works [13]. On the contrary, body mass in
Cogr decreased. The results demonstrate that CrS
is linked to an increase in muscle growth and
power, although this association may sometimes
be exaggerated. The connection between increa-
sing muscle mass and power and protein nutrition
has been the subject of recent reviews [22-24,
27]. The degree of muscular hypertrophy is mostly
determined by how the muscles react to training.
According to research by Peake et al. (2017) and
Krustrup et al. (2006), we can state that the length,
volume, intensity, and frequency of training ses-
sions have the strongest effect on the metabolic
response to exercise [15, 20]. CrS may also have
an impact on this response.

In our case, different doses have different ef-
fect in intra-group comparison (backfields, mid-
fields and forwards, as well as a significant im-
pact in Erg compared to Cogr). The exercise ac-
tivity was the same for all players in a course of
30 days. This difference may be related to the total

90 1~

80 -+~  the first

70 ¥~ 10 days

60 17

50 1

40 1 ® the second

30 10 days

20 77

10 17 :

0 +—= et — ¢ m the third
Medicine  Long Triple Sprint 10 days
ball throw  jump jump 20m

Fig. 1. Effect size (n? %) of CrS during the preparation period of football players

Effect size (n’%) of CrS during the preparation period of football players Teble ®
Tests The first 10-day period | The second 10-day period | The third 10-day period
Medicine ball throw, m 66.67* 80.28* 78.48*
Long jump, cm 2.58 5.76 10.81
Triple jump, cm 18.70* 5.49% 22.08*
20 m sprint, s 46.49° 44.95° 52.92°

Note: * —p <0.001; * —p < 0.01.
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amount of CrS ingested each 10 days. It should
be enough to support the increased anabolism
from exercise [22]. On the other hand, the amount
of CrS necessary to optimize muscle hypertrophy
has never been determined, especially during
long periods of training. Increased muscle mass
in response to training and nutrition is clearly
individual and depends on factors other than just
the amount of CrS [16]. In our case, replenishing
muscle and liver glycogen every 10 days is es-
sential for recovery in between training sessions
or competitive matches, especially when football
players with different roles perform different
types of exercises.

According to Betts and Williams, CrS helps
to load muscles with Cr and increase PCr storage
[21]. It helps develop the ability to generate
energy during explosive workouts and high-
intensity activity, as well as strengthen the ability
to recover from short, intense exercise.

This is particularly confirmed in our first
test, during the first and second ten-day periods.
In our case, these results also seem to be impor-
tant, as they are consistent with the results of the
first and the second consecutive periods of CrS
(d = 0.67 m for medicine ball throw, d = 2.50 cm
in long jump, and d = 23.83 cm in triple jump).
In support of these findings, research has also
shown that CrS increases the intramuscular PCr
concentrations [36]. Tables 2 and 3 show sub-
stantial changes in strength, power, and running
speed for Egr.

According to the findings of Kreider et al.
(2003), Terjung et al. (2000), all studies show
substantial results. The majority of research data
demonstrates that CrS appears to be a generally
effective dietary ergogenic aid for a variety of
exercise demands in different sports and clinical
groups [14, 34]. The strong and significant
(p < 0.001) influence of CrS in the medicine ball
throw test in all three periods can be explained by
the high level of the upper limb muscle training
required in many football techniques. The high
influence of CrS in 20 m sprint (p < 0.01) in all
periods can be explained by the fact that sprint is
a repetitive movement in football training and
competition. These results correspond to findings

of other researchers [3, 19]. However, the long
jump is an explosive movement that does not re-
quire rapid recovery of ATP, so in this case, CrS
played a lesser role and its effect was not statisti-
cally significant. CrS enhances results in exer-
cises that require maximal effort and repetitive
sprints associated with short duration of exercise.
Prolonged exercise in a course of 30 days could
lead to a low but progressive impact of CrS doses
on the lower limb. The lengthy 30-day experi-
mental design used to investigate the effects of
CrS on exercise performance may be one reason
for the contradictory results. Most studies have
used a cross-sectional experimental design or
an ordered treatment. Few studies have used
a crossover experimental design, partly because
the time required for total muscle creatine (TCr)
to return to basal levels after CrS is uncertain.
According to Bird (2002), a number of factors,
including but not limited to sample size, exercise
modality, rest and recovery intervals, residual
effects of CrS, gender- and age-related effects,
as well as the applied methods, make interpre-
tation of existing data on Cr research extremely
difficult [3].

Conclusion. The results of our study show
that during the preparation period, athletes from
Egr outperformed Cogr in power, and speed. CrS
can improve the quality of training by increasing
the body's ability to tolerate greater workloads,
resulting in better physical attributes. A dose
taken at a different time of day will have a differ-
ent effect. It is important to determine the ideal
dosage for the season and the preparation phase.
Although the 5 g/d dose has no discernible effect
on performance after 10 days of training, lower
doses will affect performance during training and
competition.
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