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Background: The aim of the present study was to determine the effect of creatine monohydrate (CrM) 
supplementation on maximum power output and fatigue index in healthy young males.  
Methods: Eighteen healthy young males (Age 21.12 ± 1.2 yrs, weight 68.4 ± 7.2 kg, and height 177.4 ± 
5.95 cm) were randomly divided on a double-blind basis to two experimental and control groups. 
Before and after the daily ingestion of 20g CrM for 5 days (experimental group) or placebo (control 
group), subjects performed Running-based Anaerobic Sprint Test (RAST). Maximum power output and 
fatigue index values were calculated in pre and post-test for each subject. The acquired data were 
analyzed by MedCalc software and using t-tests.  
Results: Maximum power output was increased from 717.9 ± 219.4 W to 799.7±216.3 W (P < 0.05) 
after the CrM supplementation in the experimental group, but no change was observed in the control 
group (722.2 ± 158.4 W to 719.1 ± 151.6 W) (P < 0.05). No significant differences were observed in the 
fatigue index after the CrM supplementation in either experimental or control group (P < 0.05).  
Conclusions: The results showed that CrM can increase maximum power output during high intensity 
exercise. However, these findings demonstrated that CrM supplementation cannot affect fatigue index 
in healthy young males.    
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INTRODUCTION 

The use of nutritional supplements has recently grown 
among professional athletes, as well as ordinary 
people, who often do exercise to promote health (1, 2). 
In many sports, the ability to maintain an athlete's 
maximum activity or fast execution of a movement 
that is associated with spending extraordinary energy 
at a given time is of great importance. From the 
physiological point of view of the energy required for 
such activities to come from anaerobic sources, many 
sports physiologists have undertaken extensive 
research with the aim of finding ways to increase the 
efficiency of this energy supply system. These studies 
include the effect of creatine monohydrate 
supplementation (CrM) on the performance of 
vigorous and short-term activities. CrM is one of the 
most well-known and studied supplements related to 
physical performance and health (3). CrM improves 
aerobic capacity mainly by increasing the creatine-
phosphocreatine (Cr-PCr) shuttle, which leads to a 
higher yield of myocellular ATPases, an increase in 
PCr re-synthesis, the accumulation of inorganic 
phosphorus, Ca2+, H+ and ADP, greater availability of 
amino acids, inhibition of glycolysis and a possible 
increase in neuromuscular performance (4). 

Although the effects of CrM supplementation on 
exercise performance are still controversial, many 
studies have reported the beneficial effects of creatine 
on the viability of short-term and high-intensity 
exercise activities (5-7), which is inconsistent with 
some research findings on the ergogenic effects of 
creatine on anaerobic capacity (8-14). Part of this 
conflict may be related to the design of CrM intake 
sessions, which may result in a statistically significant 
decrease in subjects' ability (15).  

On the other hand, the role of intensity and type of 
activities selected in different researches cannot be 
neglected, because the change in intensity and type of 
activities can lead to the influence of other energy 
systems in supplying activity energy. In this regard, 
Rico et al. (2000) in their research report pointed to the 
effect of CrM supplementation on the effects of 
aerobic phosphorylation on the creatine kinase system, 
which results in increased human muscle capacity 

during intense and variable contractions (16). This 
highlights the necessity of using standard tests to 
evaluate the effects of creatine on anaerobic indices. 
Research by Zacharogiannis et al. (2004) showed 
Running-based Anaerobic Sprint Test (RAST) that is 
a field test has a high validity (r = 0.88) than the 
Wingate test in estimating anaerobic indices and could 
be a good alternative to the Wingate test (17, 18). 
Since many questions about the effect of CrM on 
anaerobic indices are still unanswered, and because 
CrM supplements are widely used in athletes, research 
in this area seems necessary. Therefore, the present 
study aimed to evaluate the effect of CrM 
supplementation on maximal power output and fatigue 
index of healthy young males during RAST test.  
 

MATERIALS AND METHODS 
The sample consisted of 18 healthy volunteer young 
men (weight: 68.4 ± 7.2 kg) in the age range of 20-23 
years. The subjects were randomly divided into two 
experimental and control groups. All subjects 
underwent a single RAST individually before and after 
5 days of daily consumption of 20gr of CrM 
(experimental group) or placebo (control group). 
Then, the weight of each subject was measured. After 
warm up for 5 minutes and 3 minutes recovery, 6-step 
35m interval running with maximum effort was 
performed with 10 seconds rest between works. The 
time elapsed at each step was measured and recorded 
by the assistants. The maximum power output and 
fatigue index for each subject were calculated 
according to the time taken in each step by the 
following equations: 
 

Maximum Output Power = Weight (kg) * Distance 
(m) 2/ Minimum time during 6 stages of running (s) 3 
Fatigue Index = (Minimum power - Maximum 
power) / Total time 6 stages of running (s) 

 
Statistical Analysis 
Data were analyzed by MedCalc software using 
dependent and independent t-tests. Statistical was 
accepted significantly when P < 0.05. 
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RESULTS 
The results showed that the Maximum output power of 
the experimental group increased after CrM 
supplementation from 717.9 ± 219.4 W to 799.7 ± 
216.3 W (P < 0.05). There was no change in the control 
group (722.2 ± 158.4 W to 719.1 ± 15.6 W) (P < 0.05). 
There was also a significant difference between the 
mean of pre- and post-test differences in maximum 
output power of experimental and control groups 

(Table1) (P < 0.05). In addition, the results of this 
study showed no significant change in Fatigue Index 
in both control and experimental groups (mean 
difference: 0.54 ± 2.29 and 1.7 ± 3.05 W / s, 
respectively) after supplementation (P < 0.05). There 
was also no significant difference between the mean 
values of pre and post-test for fatigue index of 
experimental and control groups (Table1) (P < 0.05). 

 
Table1. Independent t-test results for comparing the mean differences of maximum power output and fatigue index before and 
after the experimental and control groups. 

Variables Homogeneity of variances 
test 

Mean differences Degrees of 
freedom 

t P 

F Significance 

Maximum output 
power 

7.17 0.018 97.5 14 2.68 0.018 

Fatigue Index 2.07 0.172 -1.19 12.7 -0.895 0.387 

 
 

 
 
Figure1. Comparison of mean values, standard deviation, and 95% confidence interval of mean maximum output power before 
and after experimental and control groups.

DISCUSSION 
The results of this study showed that consumption of a 
short period of CrM can increase the maximum power 
output during high intensity exercise. Tarnopolsky et 
al. (2000) showed that short-duration CrM 
supplementation (20 g per day, for 3 or 4 days) 
significantly increased peak power output and relative 
peak power (3.7%) during Wingate anaerobic test 
(19). Furthermore, some studies have demonstrated 
that CrM supplementation can significantly increase 

phosphoryl creatine intramuscular stores. It 
consequently is able to improve the energy supply 
from the phosphagen systems (PCr) (20, 21), leading 
to enhancement in the maximum capacity to 
resynthesize adenosine triphosphate (ATP) by non-
oxidative pathways during high-intensity exercise. 
These changes could ultimately lead to improved 
performance in this type of exercise (22). The results 
also show that short-term CrM supplementation has no 
significant effect on fatigue index in healthy young 
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males. Some recent studies have confirmed the results 
of this study and showed that CrM supplementation 
improves the phosphagen energy contribution, but it 
has not any statistical effect on time to exhaustion in 
supra-maximal running (13). Rodrigo et al. (2019) 
showed that short-term CrM supplementation (20 
g_day-1 for 5 days) improves the phosphagen energy 
pathway, although it is not enough to significantly 
improve the glycolytic pathways. However, these 
researchers have not used the standard anaerobic 
protocol, but similar results have been reported with 
our study. Since one of the major roles of creatine is to 
act as a non-mitochondrial energy buffer, rapidly 
transferring energy through a reversible reaction 
catalyzed by the creatine kinase enzyme (23). Thus, 
the maximum power output improvement may be due 
to the increased capacity of the phosphagens system.  
 

CONCLUSIONS 
It seems short-term CrM supplementation did not 
affect glycolytic pathway markers during the Running-
based Anaerobic Sprint Test (RAST) and it only 
improves the indicators that is supplied by the 
phosphagen pathway. 
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