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Abstract

Pamukkale University, The aim of this study is to compare the acute effects of different creatine loading methods

Faculty of Sport Science, on anaerobic performance in soccer players. Totally 21 healthy male soccer players

Denizli/Tiirkiye participated in this study. The study was conducted in a randomized and double-blind study

design. Athletes were loaded with creatine on 3 different days. The different creatine
supplementation methods were as follows; athletes took creatine supplement 4 times a day
for 15 days, 4x5 grams for the first 5 days and 5 g for the following 10 days. In other creatin
loading is took 0.3 grams of creatine per kg for 15 days. In other creatin loading is (placebo
loading) received the same amount (Maltodextrine) for 15 days. Vertical jump, 10-30 m
sprint test and agility test were performed on all subjects. The Shapiro-Wilk test was used
for normality distribution of the data. Since parametric test assumptions were met, t-test for
dependent groups and one-way analysis of variance test (ANOVA) for repeated
measurements were used to compare dependent group differences. Significant differences
were found for 10-30 m sprint, vertical jumping, zig zag test (p<0.05) after the 1%
measurement day creatine supplementation pre-post test values. Also there a significant
difference in 10-30 m sprint, vertical jumping values in 1% measurement day and 3™
measurement day (plasebo group) (p<0.05). No significant changes in the 2! measurement
day and placebo group were observed in all performance tests following the 15 days
experiment (p>0.05). According to the results obtained from the study, it was observed that
4x5 grams for the first 5 days and 5 g for the following 10 days loading was more effective
on performance outcomes.
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Performans Uzerine Akut Etkisi

Oz

Bu ¢alismanin amaci, farkli kreatin yiikleme yontemlerinin futbol oyuncularinda anaerobik
performans iizerindeki akut etkilerini karsilagtirmaktir. Bu ¢aligmaya toplam 21 saglikli
erkek futbolcu katilmigtir. Calisma randomize ve ¢ift kor olarak yiiriitiilmiistiir. Sporculara
3 farkl1 glinde kreatin ytiklendi. Farkli kreatin takviyesi yontemleri su sekildeydi; sporcular

Received: 15 giin giinde 4 kez, ilk 5 giin 4x5 gram ve sonraki 10 giin 5 gram kreatin takviyesi aldilar.
08.02.2023 Diger kreatin yiiklemesinde 15 giin boyunca kg basina 0,3 gram kreatin alinmistir. Bir diger
kreatin yiiklemesi giiniinde (plasebo yiikleme) 15 giin boyunca ayni miktarda

Accepted: (Maltodekstrin) alinmustir. Tiim deneklere dikey sigrama, 10-30 m sprint testi ve geviklik
06.03.2023 testi uygulandi. Istatistiksel islemler incelenmeden once verilerin normallik dagilimi igin
. . Shapiro-Wilk testi kullanildi. Parametrik test varsayimlari karsilandigindan, bagimli grup
?;ggezggghsmng: farkliliklarinin karsilagtirilmasinda bagimli gruplar igin t-testi ve tekrarli dlgiimlerde tek

yonlii varyans analizi testi (ANOVA) kullanildi. 1. 6l¢iim giinii kreatin takviyesi sonrasi 10-
30 m sprint, dikey si¢rama, zig zag testlerinde 6n-son degerlerinde anlamli fark bulundu
(p<0.05). 10-30 m sprint ve dikey sigrama degerlerinde 1. ve 3. dl¢lim giiniinde fark bulundu
(p<0.05). 15 giinliik deneyi takiben tiim performans testlerinde 2. 6l¢iim giinii ve plasebo
grubunda anlamli bir degisiklik gozlenmedi (p>0.05). Sonug olarak, ilk 5 giin 4x5 gram ve
sonraki 10 giin 5 gram kreatin yiiklemesinin performans sonuglari iizerinde daha etkili
oldugu gozlemlendi.

Anahtar kelimeler: Kreatin Yiiklemesi, Performans, Futbol
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Introduction

Creatine, it has been used as an ergogenic aid that improves training and competition
performance by many professional or amateur athletes at different levels, especially in recent years.
Creatine is synthesized in the body through the liver, pancreas, kidneys and brain cells (Brosnan and
Brosnan, 2007). Approximately 95% is stored in the muscles as phosphocreatine, while 5% is found
as free creatine in the brain and testicles. This value varies according to the individual's muscle fiber
type, age, gender, training and nutritional status. Adenosine triphosphate (ATP) is the main energy
supply for all muscular activities during intense exercise, resynthesize of ATP (phosphorylation from
adenosine diphosphate (ADP) to ATP) occurs when the phosphate bond separated by creatine kinase
enzyme activity is converted to ATP by binding with ADP. Creatine supplementation increases total
creatine level and phosphocreatine stores (Mielgo-Ayuso et al., 2019). It is known that this increase
contributes to the increase in performance, especially in high-intensity efforts made in a short and
medium time (less than 2 minutes). Also, creatine supplementation also supports the increase of
training efficiency by keeping the volume and intensity of the training higher. Creatine
supplementation in the range of 20-30 grams for less than 7 days causes some physiological changes.
Just minutes after creatine ingestion, increases in the amount of creatine in the muscle and blood
begin. After 2-3 hours, it is observed that its value in the blood begins to decrease (Buford et al.,
2007). Due to high-intensity exercise and an average daily excretion of 2 grams which is increased
stores with short-term supplementation return to their baseline values after 3-4 weeks (Mielgo-Ayuso

etal., 2019).

In the literature, there are some studies indicate that athletic performance increases as a result
of short-term creatine supplementation. Oliver et al. (2012) evaluated lactate concentrations in
consumer cycling exercise by creatine supplementation with glucose in order to accelerate the storage
of creatine in muscle in male participants with an average age of 23 years. After the study, after 20
grams X 6 days (4 doses/day x 5 grams + 15 grams glucose) supplementation, a decrease was found
in the amount of lactate produced during the consumer cycling exercise applied with a gradual
increase in load. Based on this result, it has been indicated that short-term creatine supplementation
is beneficial in endurance-type exercises in which the lower extremities are used intensively. In the
study of Lifanov et al. (2014) on football players, they found a significant increment in the maximum
oxygen values of the creatine supplementation (20 g x 6 days) of soccer players. In the study where
Fukuda et al. (2010) evaluated the effects of creatine supplementation on anaerobic capacity for both
genders (20 grams x 5 days), they found an increase in the anaerobic running capacity of male

participants as a result of supplementation; they did not detect any increase in female participants.
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Few studies have been found in the literature reporting that KSKS has no effect. Rawson et
al. (2007) reported that creatine supplementation had no positive impact on muscle damage and
improvement after supplementation in 22 healthy athletes (0.3 g x body weight x 5 days) aged 19-27
years in their study on muscle damage and recovery after strength exercise. they did not come across.
In another study, Aedma et al. (2015) did not indicate any increase in the anaerobic power output of
the upper extremity when they applied a supplement of 0.3 grams body weight x 0.3 grams in their
study on 20 male wrestlers. Williams et al. (2014) evaluated the speed, explosive power and
endurance performances of amateur male football players as a result of 20 grams/7-day CSR, but did

not find a significant difference.

Some studies show that long-time creatine supplementation contributes to the formation of
muscle hypertrophy (Helms et al., 2014) and to an increase in lean body mass in both sexes in body
composition values (Unnithan et al., 2001). When we look at the studies on long term creatine
supplementation and high-intensity performance in the literature; Tang et al. (2014) reported that
muscle glycogen uses and protein breakdown decreased during endurance exercise (12 grams x 15
days) after long term creatine supplementation. Hamid et al. (2012), in their study on 14 football
players, subjected the supplementation (n=7, 7 days 20 g/day + 42 days 5 g/day) and control group
to standardized training practice for 7 weeks before the season. Repeated jump test was applied to the
groups pre and post the test period. Consequently, it was indicated that creatine supplementation
decreased the loss of lower extremity muscle strength during the gradual increase in training applied
before the season. Long term creatine supplementation seems to support the increase of athletic

performance in studies conducted with a high-intensity exercise model.

In the literature, there are studies on the use of creatine supplement for short and long use, but
which one is more effective could not be found. This study is was made for the purpose of to compare
the acute effects of different creatine loading methods on anaerobic performance in soccer players. It
is thought that this study will provide the trainers with the opportunity to check the performance
outputs of the training/match season they will apply in terms of which creatine loading method can
be more effective. It can be recommended that the test results obtained should be evaluated well and

transferred to practice, as it will provide positive effects on the performance levels of the athletes.
Material and Methods
Participants

A total of 21 healthy male soccer players (age, 21.20 & 0.47 years; height, 181.34 + 2.26 cm;
body weight, 70.76 + 1.75 kg; body mass index, 22.13 + 0.55 kg/m?) participate in this study. Athletes

who do not smoke, do not have a known history of cardiovascular disease, have no disability, have a
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body mass index <30 kg/m?, do not use any medication, and have no disease/infection status were
included in the study. Before the study, each of the subjects was given information about the risks
that may be occurred in the study. In the method of the article, “during the current research, it has
been acted within the framework of the Higher Education Institutions Scientific Research and

Publication Ethics Directive”.
Experimental Design

Athletes were loaded with creatine on 3 different days. Subjects came on 3 separate days.
Performance tests were carried out during the routine training hours of the soccer players. The tests
were carried out in the Arena sports hall and the performance laboratory of the faculty of sports
sciences. The study was made in a randomized and double-blind study design. Anthropometric
measurements (height, body weight) of all athletes were taken on the test day. Before loading creatine,
the athletes were given preliminary information about the study and how to do the test applications.
Athletes were asked to drink their supplements dissolved in 200 ml of fruit juice. The different
creatine supplementation methods were as follows; athletes took creatine supplement 4 times a day
(breakfast, lunch, after dinner and before going to bed) for 15 days, 4x5 grams for the first 5 days and
5 g for the following 10 days. In other creatin loading is took 0.3 grams of creatine per kg for 15 days.
In other creatin loading is (placebo loading) received the same amount (Maltodextrine) for 15 days.
Vertical jump, 10-30 m sprint test and agility test were performed on all subjects. Performance tests

were repeated before and after the loading supplement.
Jump Performance Measurements

Vertical jump performance was evaluated with the Smart Speed mat. Participants were
inqured to stand on the mat with their feet fully depressed, placing their hands at hip level, and
jumping to the highest point they could jump whenever they wanted, in accordance with the

procedure. 2 attempts were given and the best was recorded.
10-30 m Sprint Measurements

The 10-30 meter sprint was measured by Newtest Powertimer (Finland). They warm up for
10 minutes. Photocell gates are installed at the starting line, at distances of 10 m and 30 m. While
each football player was waiting beginning line, he tried to cover the distance of 10 m and 30 m by
running in the shortest time at a time determined by himself. 2 attempts were given and 5 minutes of

rest was given between repetitions and the best value was saved.

Zig-Zag Test Measurements
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Before the test, the study was explained to the football players. The zig-zag test was measured
by Newtest Powertimer (Finland). In the test area, the direction of going and turning were determined
in a zig-zag area formed by a marker funnel at a distance of 4.86 m on the long side, a funnel at a
distance of 3.04 m on the short side, and a marker placed in the center. At the starting point, the player
took a static standing position with one leg in front and the other in the back, standing linearly, and
all the players waited in a forward bending stance for at least 3 seconds before starting to run at the
starting point. Soccer players repeated the test 2 times during the 2 minutes rest interval and the best

grade was evaluated (Ar1 and Colakoglu, 2017; Mackenize, 2005).
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Figure 1. Zig-Zag test
Statistical Analysis

Descriptive statistics have been calculated, the Shapiro-Wilk test was used for normality
distribution of the data. Since parametric test assumptions were met, t-test for dependent groups and
one-way analysis of variance test (ANOVA) for repeated measurements were used to compare
dependent group differences. Post-hoc analysis was used to determine the differences. The statistical
significance was set at p<0.05. Statistical analyses were performed using the SPSS software, version

24.0.
Ethics of Research

Before the study, each of the subjects was given detailed information about the risks in the
study. The study was carried out in Pamukkale University sports hall. In order to carry out the study,
the ethics committee approval of Pamukkale University Faculty of Medicine "Non-Invasive Clinical

Research Ethics Committee" was obtained (Date: 28/12/2022, decision no: 10).
Results

The measurement results of the soccer players before and after the creatine intake are

presented in Table 1.
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Table 1

Pre and Post Experimental Values of After the Creatine Supplementation

Variables Pre-test Post-test t F
1**measurement day 64.40 +5.74 66.25 + 6.51 -6.78%
Vertical Jump 2" measurement day 59.31+8.19 61.12 £9.08 5.41 8.52%
Test (cm) 3" measurement day 58.43 £5.02 60.00 +4.65 5.09
1**measurement day 1.52+0.08 1.48 £ 0.05 0.58%*
10 m sprint test 2" measurement day 1.54 +0.07 1.51+0.06 0.62 2.87*
(sec) 3" measurement day 1.56 = 0.06 1.52 +£0.07 0.71
1**measurement day 4.25+0.13 4.18+0.11 4.27*
30 m sprint test 2" measurement day 4.26+0.15 4.22+0.13 4.05 4.51*
(sec) 3" measurement day 427+0.21 423+0.15 4.57
1**measurement day 5.45+0.26 545+0.26 0.19*
Zig-zag test (sec) 2" measurement day 5.58+0.21 5.58+0.21 0.11 3.88
3" measurement day 5.50+0.18 5.50+0.18 0.21

*p<0.05

Significant differences were found for 10-30 m sprint, vertical jumping, zig zag test (p<0.05)
after the 1 measurement day creatine supplementation pre-post test values. Also there a significant
difference in 10-30 m sprint, vertical jumping values in 1% measurement day and 3™ measurement
day (plasebo group) (p<0.05). No significant changes in the 2" measurement day and placebo group

were observed in all performance tests following the 15 days experiment.
Discussion

The aim of this study is to compare the acute effects of different creatine loading methods on
anaerobic performance in soccer players. The main findings from the study were that took creatine
supplement 4 times a day for 15 days, 4x5 grams for the first 5 days and 5 g for the following 10 days
group’ revealed an improvement in sprint, jump and agility values, which are important elements of
soccer player performance. There were no significant differences found in other creatine
supplementation groups. Studies exploring the effect of acute creatine use on sprint performance
differ in the literature. While many studies report that creatine supplementation incrase repeated sprint
performance in different exercises (soccer, handball, ice hockey, swimming, cycling) with different
training levels (Cox et al., 2002; Lifanov et al., 2014), some studies do not reveal the existence of this
support (Delecluse et al., 2003; Gaeeni et al., 2009). Mujika et al. (2000), in their study on 17 high-
training football players, loaded 5 g of creatine for 6 days, and at the end of 6 days, the 5 and 15 m

sprint times were improvement.

In athletes, training of creatine stores before strength training or high-intensity training phases
contributes to the execution of these phases more efficiently in terms of training results. With the
training phase, daily body weight x 0.03 grams supplementation throughout the period supports the

preservation of increased creatine stores during intense training. When we look at the studies on long
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term creatine supplementation and explosive performance in the literature; Roberts et al. (2016) took
a muscle biopsy sample after a strenuous exercise equal to 70% of the maximum oxygen consumption
(maxVO») and applied a high carbohydrate diet (37.5 kcal x body weight) together with creatine (20
g x 6 days). After the supplementation, after the exercise test at the same workload, a visible increase
in creatine and muscle glycogen was detected in the biopsy results, which were examined on the first,
third and sixth days, compared to the control group. The results of the study show that creatinine and
muscle glycogen stores are renewed more after high-intensity exercise. This situation has reported
that creatine is an important supporter for recovery and regeneration of muscle glycogen reserves in
athletes after high-intensity training. Claudino et al. (2014), made the supplementation (n=7, 1 week
20 g/day + 3 weeks 5 g/day) and control group standardized training practice for 4 weeks before the
season on 14 elite football players. Repeated jump test was applied to measure lower extremity
muscle strength before and after the training period in the groups. It was showed that creatine
supplementation decreased the loss of lower extremity muscle strength during the gradual increase in
training applied before the season. Ozkara et al. (2000) found an improvement in sprint performance
by loading 0.3 g of creatine a four-day period. In another study conducted on football players, Aksu
(2001) reported that 14 elite young football players (16-18 years old) who took 5 g creatine
monohydrate and 2 g glucose four times a day for five days, 10 repetitive 15 m maximal sprints with
30 seconds rest between them. compared the values before and after loading. In this study, a
significant improvement was found in the 5 and 15 m transition times of the creatine taking group.
Schedel et al. (2000), who investigated the biomechanical source of the improvement in sprint
performance after creatine loading, stated that there was an increase in the stride frequency of the
subjects who took creatine after loading, and this may be due to the shortening of muscle contraction
and relaxation times due to high intracellular phosphocreatine. Cox et al. (2002) found an
improvement on 20 m sprint performance wihch took to either a creatine (5 g for 6 days) or each
group in soccer players. After the measurement, the creatine group performed better. Skare et al.
(2012) investigated the effects of 20 gr of creatine on 100m sprint performance of male athletes during
5 days of supplementation and they found increase in sprint performance. In studies in the literature,
an improvement in performance values measured after a creatine loading of approximately 15 grams

was found. This result is simillar to the results of our study.

An increase in strength in increased muscle creatine stores can be observed as a result of a
good training. Variables such as different age groups, gender, muscle fiber distribution, exercise
history and training level may differ in terms of usage doses. In the literature, there are studies on the
use of creatine supplement for short and long use, but which one is more effective could not be found.
In our study, it was observed that the anaerobic performance measurement values of the group taking

creatine 4 times a day for 15 days, 4x5 grams for the first 5 days and 5 g for the following 10 days
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were better than the other measurement days with creatine intake. There are many methodological
differences in the type of supplementation (other substances taken with creatine), time and amount.
Athletes should take more than 2 grams creatin per a day to increase resynthesizes ATP during
explosive exercise. After using 20 grams (4 doses x 5 grams) for the first 1 week, the formula body

weight x 0.03 grams is widely used. No side effects were found.
Conclusion

As a result of the findings, it can be told that 4x5 grams for the first 5 days and 5 g for the
following 10 days loading was more effective than other loading protocol on performance outcomes.
It is thought that the results of this study will provide the trainers with the opportunity to compare the
performance outputs of the training/match season they will apply in terms of for 15 days (4x5 grams
for the first 5 days and 5 g for the following 10 days) creatine loading method can be more effective.
It can be recommended that the test results obtained should be evaluated well and transferred to
practice, as it will provide significant favorable effects on the long-term health and performance levels

of the athletes.
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