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Abstract 

Introduction: Creatine (N-methylguanidinoacetic acid) is a peptide built of three amino acids: 

glycine, arginine and methionine. Its function is to store energy. It is common practice to intake 

creatine as a dietary supplement. Because of that, we decided to try to answer the question if 

there are scientifically documented advantages of creatine supplementation.  

Review method: We analyzed the newest research conducted from 2017 to 2024. The studies 

were searched in online databases like PubMed and Google Scholar. We focused on the impact 

of creatine supplementation on the ageing population, professional athletes, the course of some 

diseases, cognitive functions and body composition 

Results: Creatine supplementation is beneficial in professional sports. There are some signals 

that creatine may worsen lung conditions in sportsmen. In the ageing population, creatine 

supplementation boosts the results of resistance training on ageing muscle performance. There 

are suggestions that in this population bone geometry changes due to a combination of training 

and creatine supplementation may be protective against hip fracture. Creatine can also enhance 

cognitive functions as well as lead to positive changes in body composition. Supplementation 

of creatine seems to reduce symptoms of long COVID-19. It may be also beneficial among 

children with dermatomyositis and patients with ischemic heart disease.  

Conclusions: Creatine supplementation may be beneficial in some populations. It can also 

enhance cognitive functions as well as lead to changes in body composition. Some effects of 

creatine supplementation are still controversial and further investigation is needed to determine 

its usefulness. 

 

 

Keywords: creatine, body composition, long COVID-19, ageing population, professional 

sport, cognitive functions, dermatomyositis, ischemic heart disease 
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Introduction  

Creatine (N-methylguanidinoacetic acid) is an oligopeptide built of three amino acids: 

glycine, arginine and methionine. In human organisms, it is synthesized in organs like kidneys, 

liver and pancreas. Its function is to store energy. After coming into being creatine is transported 

by blood to the brain and muscles where its concentration is the largest. That is where its name 

comes from- the Greek word κρέας [ˈkreas] which is translated as meat. 

In muscles primary source of energy needed for the biochemical process is adenosine 

triphosphate (ATP). Unfortunately, it is an unstable molecule and cannot store energy. That 

function is performed by phosphocreatine. Phosphocreatine is created in a biochemical reaction 

where creatine receives one phosphoryl group from ATP (Creatine+ ATPà phosphocreatine + 

ADP).  In that form, energy is stored in muscles until is needed e.g. to conduct muscle 

contraction. In that situation reverse process is conducted: creatine and ATP are formed 

(phosphocreatine + ADPà ATP + creatine). That process is catalyzed by creatine kinase (CK). 

Unexploited molecules of phosphocreatine fall apart and creatinine is formed which is 

eliminated with urine. Because of the way of excretion and their biochemical features creatinine 

in medicine is used as an index of renal function1,2. 

Exogenic creatine is delivered to the human body with food, especially meat where the 

concentration is the largest. Because of theoretical bases, it is common practice to intake 

creatine as a dietary supplement among professional and amateur sportsmen. Because of that, 

we decided to analyze recent scientific trials and try to answer the question if there are 

scientifically documented advantages of creatine supplementation. We decided to consider that 

problem on some levels. We divided our considerations depending on the target group (e.g. 

elderly population, sportsmen), and expected influence (e.g. body composition, cognitive 

functions). As medical professionals, we cannot omit the look of influence which creatine may 

have on the course of some diseases. We believe that our work summarizes scientific knowledge 

of the topic and brightens the true effects of creatine supplementation on human organisms.  

 

Review method 

We analyzed the newest research conducted from 2017 to 2024. The studies were 

searched in online databases like PubMed and Google Scholar. We focused on the impact of 

https://www.diki.pl/slownik-angielskiego?q=N-methylguanidinoacetic+acid
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creatine supplementation on the elderly population, professional sportsmen, the course of some 

diseases, cognitive functions and body composition. 

 

Use of creatine in professional sport 

 

A 2017 article conducted a study on low-dose (0.03 g.kg.d−1), short-term (14 days) oral 

supplementation of creatine monohydrate. For this, the researchers focused on a group of 19 

elite youth soccer players aged around 17. They were members of the same team and had similar 

experience and seniority in training soccer. To date, they had never used additional 

supplementation or anabolic steroids. The study was conducted in the March-October period 

by dividing the players into two groups: one supplemented with creatine and the other got a 

placebo. The players were told to maintain their current dietary and training routines. Before 

the start of the study, the amount of body fat was measured, weighed and estimated based on 

skinfold thickness measurements in all subjects. The weakness of that study is that there was a 

difference between the studied groups. Players in the placebo group were significantly heavier 

than those in the creatine supplement group which creates complications in comparing the 

results of the two groups. In addition, the outcomes of the study are ambiguous. Peak power 

output (PPO) and mean power output (MPO) increased in players supplementing with creatine 

monohydrate but there were no significant differences in end-point data between the placebo 

and investigation groups. Natheless authors concluded that creatine has a positive effect on 

muscle outcomes. No side effects were noted3. 

Another publication investigated the effect of creatine on impact control in high-

intensity interval training. High-intensity interval training is a specific workout that involves 

stressing the body with intense stimuli in different types of exercise. A group of eight elite 

soccer players aged about 16 years old was used to conduct the study. Their parameters were 

determined before the experiment began, and then they were divided into two groups: placebo 

supplementation and creatine supplementation. The experiment was conducted for 7 days 

during which the groups were supplemented with placebo and creatine. The results of the study 

show that physiological and biomechanical changes occurred in those supplementing creatine. 

Creatine can affect impact control during a single training session. Improvements in shock 

attenuation and impact control were also noted. In addition, the intensity of muscle activation 

during the pre-activation phase tended to decrease with creatine supplementation4. 

https://www.diki.pl/slownik-angielskiego?q=ambiguous
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Another study examined the effects of creatine on the airways of youth elite athletes. 

Players from the Watford Football Club (FC) Academy were looked at for this purpose. 

Nineteen of them were under the age of 18 and nine under 21, all non-smokers. The subjects 

were randomly divided into two groups: creatine and placebo. Supplementation lasted for 8 

weeks. The participants were examined before and after supplementation. Body weight and 

body composition (by measuring skin folds) were checked. Lung health tests such as 

spirometry, fractional exhaled nitric oxide (FENO) and the standard 6-min eucapnic voluntary 

hyperpnoea (EVH) test were also conducted. Participants were asked to make no changes in 

their daily routine and nutrition. Only 19 players completed the study: nine supplementing with 

creatine and 10 with placebo. One player reported gastrointestinal discomfort during the 

creatine supplementation period. There were no other side effects. After the experiment, there 

were no significant differences in body weight between the groups. However, there were 

significant changes in the body composition of the athletes. The thickness of skin folds 

decreased more in the creatine-supplemented group.  There were no statistically significant 

differences in resting spirometry between the groups before or after supplementation. A 

statistical trend toward an unfavorable change after creatine supplementation was observed for 

FENO. The study did not show a significant effect of group or time on maximal FEV1 decline 

after EVH. The results suggest that creatine may affect the body composition of supplementers, 

but its possible negative effect on changes in FENO should be considered. Until further studies 

are conducted, creatine supplementation should be used with caution and respiratory status 

should be monitored5.  

Another study focused on testing the effects of creatine and β-hydroxy β-methylbutyrate 

(HMB) on athletes' performance. HMB is a metabolite of leucine, which is one of the three 

essential branched-chain amino acids. It can be used to increase muscle mass and skeletal 

muscle strength. In addition, it can also lower blood cortisol levels. Researchers hypothesized 

that the simultaneous use of creatine and HMB increases performance more than using these 

supplements separately. For the study, 28 elite male traditional rowers aged around 30 years 

old with similar physical conditions and similar physiques were gathered. They all performed 

the same training sessions for 6 days a week. Before starting the study, each participant was 

examined; none of them drank alcohol, smoked cigarettes, or took drugs or supplements other 

than those tested in the experiment. Participants were randomly divided into four groups: a 

placebo group, a creatine supplement group, an HMB supplement group, and a group 

supplementing both substances. Observations were carried out for 10 weeks. The results show 

that there were no significant differences in energy and micronutrient intake between the 
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groups. In contrast, there was a significant decrease in muscle mass in the placebo group. The 

groups supplementing creatine, HMB and both experienced significant increases in absolute 

power output at the anaerobic threshold (WAT), with the largest increases occurring when 

creatine and HMB were supplemented simultaneously. The study leads us to believe that oral 

supplementation of creatine with HMB over 10 weeks of training shows a synergistic effect on 

aerobic power. Both supplements showed improvements in the incremental test, but 

simultaneous use produces even more favorable results6. 

Zając et al. focused on the effect of long-term creatine supplementation on sprinting 

ability in male soccer players. For this purpose, 20 elite soccer players were involved in the 

study, of which only 16 finished. The participants were divided into two groups: creatine 

supplementation and a placebo group. All were of similar age, with similar experiences. The 

ongoing study lasted 16 weeks. Analysis of variance (ANOVA) showed significant differences 

between baseline conditions and the four-time points in lactate concentration (LA) post-

exercise. However, there were no statistically significant intra-group differences between the 

time points. The results of the study show that long-term supplementation with magnesium 

creatine chelate improved repeated sprint ability test (RAST) performance in elite soccer 

players. Compared to the placebo group, speed and power increased, as well as body mass and 

lean mass to a small extent. Importantly, the biggest difference was seen in the first four weeks 

of supplementation. After that time, creatine levels remained within reference values. It is 

worthwhile to continually study the effects of long-term supplementation because of possible 

new findings, as well as promising influence on performances of soccer players in modern 

sports which demands an increasing number of games being played in seasons7.  

The 2021 study focused on evaluating the effects of combined creatine and sodium 

bicarbonate supplementation on performance in elite soccer players. The study involved 20 

players around the age of 20, who were divided into two groups: those supplementing creatine 

with sodium bicarbonate and a placebo group. All of them had not taken supplements in the 

past three months, had no injuries and were thoroughly examined. Performance tests consisting 

of 10m and 30m sprints, coordination tests and agility tests were conducted. In the 10m sprint 

tests, no differences were observed between the groups. Interestingly, in the case of the 30m 

sprints, the differences were already noticeable, with significantly faster times achieved by the 

group supplementing with creatine and sodium bicarbonate. The agility test also went favorably 

for those taking the supplements. The agility time decreased after 7 days of supplementation, 

while it did not change in the placebo group. It can therefore be concluded that creatine and 

sodium bicarbonate supplementation improves sprinting and agility in elite soccer players. 
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However, it is not possible to say conclusively which supplement this is due to, or whether 

simultaneous use induces synergy. This opens the door to further research in the future8. 

Another study examined whether the supplement intake in different parts of the day 

influences outcomes. For this purpose, a study was conducted on 14 female handball players 

between the ages of 18 and 35. They were randomly divided into two groups, both of which 

took creatine at the same dose but half of the participants in the morning and the other half in 

the evening. The entire study lasted 12 weeks. All female athletes were examined during the 

first and last week. There were no significant differences in body composition or any study 

variable between the two groups at the beginning of the study. After 12 weeks, a reduction in 

the percentage of body fat was observed only in the morning group. Improvements in strength 

were observed in both groups. The results suggest that creatine has a positive effect on 

improving athletic performance in elite female handball players. Morning creatine intake may 

affect fat reduction. However, no differences in performance were observed between morning 

and evening creatine intake9. 

 

Effects of creatine supplementation on an ageing population 

Candow et al.10 investigated the effect of pre-exercise and post-exercise creatine 

supplementation on bone mineral content and density in healthy ageing adults. Thirty-nine 

participants (over 50 years old) were divided into three groups: creatine before resistance 

training, creatine after resistance training, and placebo group. Whole-body resistance training 

was performed 3 days a week for 8 months. Before and following the experiment, bone mineral 

content and density of the whole body, limbs, femoral neck, lumbar spine, and total hip were 

determined by dual-energy X-ray absorptiometry. The authors concluded that creatine 

supplementation did not affect ageing bone mineral content or density, neither before training 

nor after. Although the above, this study had some limitations: the incorporation of ageing males 

and females probably influenced the results, dual-energy X-ray absorptiometry measured only 

areal changes in bone minerals, the dietary calcium or vitamin D intake was not assessed, and 

bone turnover or the mechanistic actions of creatine on bone were not measured.  

Similar conclusions were formulated by Sales et al.11 in their experiment. During a 2-

year randomized, placebo-controlled trial, 200 postmenopausal women (>70 years old) with 

osteopenia supplemented 3 g/day of creatine. Areal bone mineral density, lean and fat mass, 

volumetric bone mineral density (BMD) and bone microarchitecture parameters, biochemical 

bone markers, physical function and strength were assessed at baseline and after 12 and 24 
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months. In comparison to the control group with placebo, there was no improvement in bone 

health or muscle function. This study also had some limitations: the results were associated with 

elderly women with osteopenia and should not be generalized to other conditions. Moreover, 

none of the participants was regularly engaged in resistance training. 

In another experiment, the effects of different creatine supplementation dosages on 

ageing muscle performance and functionality were compared. Thirty-three participants (58,5 

+/- 4,7 years old) were randomized to one of three groups: creatine-high (0,3 g/kg/day of 

creatine + 0,1 g/kg/day of maltodextrin), creatine moderate (0,1 g/kg/day of creatine + 0,3 

g/kg/day of maltodextrin) or placebo (0,4 g/kg/day of maltodextrin) for 10 consecutive days. 

Muscle strength, muscle endurance, and physical performance (dynamic balance) were 

measured at baseline and after supplementation. In that experiment, Chami et al.12 proved that 

creatine supplementation, independent of dosage and resistance training, did not affect ageing 

muscle performance. There were several limitations to this study: small number of participants, 

no measure of habitual dietary intake, or inability to assess responders and non-responders to 

creatine supplementation because muscle biopsies were not performed.  

In another study, Candow et al.13 investigated the long-term effects of creatine 

supplementation and resistance training on bone mineral density and bone geometric properties 

in older males (≥49 years of age). The first group of 18 participants was supplemented with 0,1 

g/kg/day of creatine, and the second group of 20 participants took placebo. As a result, after 12 

months authors concluded that both groups experienced similar changes in bone mineral density 

and geometry, bone speed of sound, lean tissue and fat mass, muscle thickness, and muscle 

strength. Creatine supplementation and supervised, whole-body resistance training had no 

greater effect on measures of bone, muscle, or strength in older males compared with placebo.  

Although the above, this study presented some limitations: important variables, like initial 

intramuscular creatine levels or habitual dietary, which may have included the results, were not 

assessed.  

On the other hand, another study showed different results. Bernat et al.14 investigated 

the effects of high-velocity resistance training and creatine supplementation in untrained 

healthy aging males (≥50 years old). The participants were randomized to supplement with 

creatine (0,1 g/kg/day of creatine + 0,1 g/kg/day of maltodextrin) and placebo (0,2 g/kg/day of 

maltodextrin) for 8 weeks. Before and following the training, muscle strength, muscle 

thickness, peak torque and physical performance were assessed. The authors proved that not 

only high-volume resistance training increases muscle strength, muscle thickness, and some 
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measures of peak torque and physical performance in untrained healthy ageing males, but also 

the addition of creatine supplementation leads to gains in leg press and total lower-body 

strength. Despite several limitations in this study like initial intramuscular creatine 

concentrations were not assessed, the dietary was not controlled, and the consumption of 

creatine was not supervised on non-training days, the outcomes are promising.  

During the 2-year randomized controlled trial, Chilibeck et al.15 proved that creatine 

supplementation and resistance training/walking program in a group of 237 postmenopausal 

women (approximately 59 years old) did not affect bone mineral density, but it improved bone 

geometric properties at the proximal femur (increased cortical thickness and section modulus). 

The participants were divided into two groups: in the first one, women received 0,14 g/kg/day 

of creatine and in the second one they received a placebo. The results in the experimental group 

presented no significant differences in comparison to the placebo group, except for some bone 

geometric properties at the proximal femur in the creatine group. These results suggest that 

these bone changes may be protective against hip fracture, although more research should be 

performed.  

A similar experiment was conducted by Amiri et al.16. The authors evaluated the effect 

of resistance training and creatine supplementation on oxidative stress, antioxidant defense, 

muscle strength, and quality of life in older adults (mean 68,1 years old). The participants were 

divided into three groups: resistance training with creatine supplementation (0,1 g/kg/day), 

resistance training with placebo (starch) and control group. After 10 weeks of the trial, the 

authors concluded that regular resistance training may improve the antioxidant body system, 

muscle strength and quality of life. Creatine in addition to exercises might double the amount 

of strength gained from resistance training but probably has no role in the antioxidant system 

and quality of life.  

Seper et al.17 checked the impact of 8-week guanidinoacetate-creatine (GAA-creatine) 

supplementation versus placebo on skeletal muscle and brain creatine levels, cognitive function, 

functional outcomes, and safety biomarkers like clinical enzymes, total protein, blood area 

nitrogen, creatinine and C-reactive protein in men and women aged ≥65 years. Participants were 

divided into two groups: the first one was supplemented with 2 g/day of GAA and 2 g/day of 

creatine, in the second one was supplemented with inulin. In this trial, co-administration of 

GAA and creatine significantly improved concentrations of the brain and muscle creatine, and 

functional mobility outcomes compared with a placebo intervention, which suggests that the 
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older population can benefit from creatine supplementation but further studies need to be 

conducted.  

Oliveira et al.18 investigated the additional effect of creatine supplementation on 

inflammation and insulin resistance in a group of 32 healthy, non-athletic older adults aged 60-

80 years. The participants were assigned to two different groups: one with creatine 

supplementation (5 g/day) combined with resistant training, and the second with placebo (5g 

/day of maltodextrin) combined with resistant training. After 12 weeks, blood samples were 

collected for glucose, insulin, adiponectin, leptin, interleukin 6, interleukin 10, monocyte 

chemo-attractant protein-1 and C-reactive protein analysis and were compared to blood test 

performed in baseline. There were no differences between groups in any of the variables 

analyzed. Only monocyte chemoattractant protein 1 was reduced in both groups, regardless of 

creatine supplementation. The limitations of this experiment include a small group of 

inflammatory markers that were assessed. More biomarkers of muscle biochemistry and muscle 

damage should be analyzed. 

All of the experiments were conducted on ageing adults, although different aspects were 

investigated. The impact of creatine supplementation on muscle and skeletal system, the levels 

of glucose, cognitive function or inflammation is still controversial. Because of study 

limitations, the necessity of more research should be highlighted.  

 

Influence of creatine on selected diseases 

J. Slankamenac and co-authors conducted an eight-week randomized trial on creatine 

and glucose supplementation during long COVID-19. The study included 15 adult patients 

suffering from long COVID-19 with moderate fatigue and at least one additional symptom. 

Patients were divided into 3 experimental groups. Group 1 received 8g of creatine monohydrate 

daily, group 2 received a mixture of 8g of creatine monohydrate and 3g of glucose daily, and 

group 3 received 3g of glucose daily. Total creatine concentrations were assessed using 

magnetic resonance spectroscopy in the medial vastus muscle and thalamus, frontal, precentral, 

medial, and parietal white and gray matter of the brain. Fatigue was also assessed using the 

Multidimensional Fatigue Inventory (MFI-20) and the severity of long COVID symptoms using 

a visual analog scale (VAS). No adverse events or side effects were observed during the study. 

There were no significant changes in creatine levels in the control group. During the eight-week 

study, it was found that taking creatine with or without glucose was well tolerated, resulting in 
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increased tissue creatine levels compared to the control sample. Finally, there was a significant 

improvement and reduction in symptoms of the disease. Long COVID is characterized by a 

reduced amount of creatine in the tissues, so supplementation with exogenous creatine may be 

recommended as an effective method of correcting deficiencies and thus reducing symptoms of 

the disease19. 

Another randomized study investigated the effect of 7-day short-term creatine 

supplementation and its impact on muscle performance in breast cancer (BC) survivors. A 

double-blind study of 19 women was conducted. 9 of the women were assigned to the creatine 

treatment group, while the other 10 were assigned to the dextrose placebo group. Many tests 

were assessed during the study, including the strength of standing up from a seated position, 

balance, standing on a chair, walking speed, standing up and walking for a time, and 10 

repetitions of the maximum (10RM) for chest press and leg extensions.  Potential differences 

in responses of participants to creatine loading, the chosen set of tests, and/or the time needed 

to recover during or between tests were noted, which contributed to the conclusion that short-

term keratin supplementation did not show ergogenic effects on neuromuscular performance in 

subjects treated for breast cancer. A potential explanation for the lack of differences during the 

study may be the variability in response to creatine supplementation (intramuscular creatine 

stores were not measured in the above study so it is not determined). Another potential reason 

for the lack of variation in the study may be the phenotype of "accelerated ageing" in breast 

cancer patients and those receiving chemotherapy, in addition, such patients have a blunted 

response to physical training. The population of study subjects 79% had previously received 

chemotherapy which may be the reason for the lack of significant results during the study20.  

The influence of creatine supplementation on renal function in patients with peripheral 

artery disease was studied. During the eight-week study, creatine supplementation was given to 

14 of the twenty-nine contestants. The remaining 15 received a placebo. Creatine was 

administered in a regimen: loading phase: 1 week of 20g/day followed by maintenance phase: 

7 weeks at a daily dose of 5g. Markers of renal function, serum creatinine concentration, 

creatinine excretion rate and creatinine clearance were analyzed before and after the 

supplementation period. When the results were analyzed, there were no significant differences 

between the groups, which indicates that creatine supplementation is safe and does not 

adversely affect renal function in patients diagnosed with peripheral artery disease21. 

While conducting another randomized trial, the effect of creatine supplementation on 

functional capacity (walking ability) and calf muscle oxygen saturation in patients with 
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symptomatic peripheral artery disease was verified. The study was completed by 29 patients of 

both sexes divided in a double-blind fashion into two groups (one receiving a placebo and the 

other creatine monohydrate). The study was divided into a loading phase (20g/day for 1 week) 

and a maintenance phase (5g/day for 7 weeks), in addition, patients were advised to increase 

their physical activity levels in accordance with vascular disease guidelines. During the study, 

a 6-minute walk test was assessed as the primary outcome; the secondary outcome was calf 

muscle oxygen saturation. The results of the study show that patients taking creatine had higher 

plasma levels of creatine than in the placebo group, but creatine content in muscle was not 

measured so the effect of supplementation on muscle concentration was not determined. The 

results show that creatine does not increase functional capacity or calf muscle oxygen saturation 

in patients with symptomatic peripheral artery disease. Although the above study shows safety 

creatin in peripheral artery disease it seems that there are no positive effects on symptoms 22. 

S. Dover et al. in their study described the effect of creatine supplementation on muscle 

function in juvenile dermatomyositis. The study also aimed to determine the effect of creatine 

on muscle function and metabolism, aerobic capacity, fatigue, physical activity and quality of 

life. The study was conducted for 6 months in a randomized, double-blinded fashion in patients 

aged 7-18 years. Muscle function, aerobic capacity and muscle strength were assessed using 

standardized exercise tests. Muscle metabolism was assessed by 31-phosphate magnetic 

resonance spectroscopy. Questionnaires were used to assess fatigue, physical activity and 

quality of life. The study showed no therapeutically significant effects when analyzing physical 

function, aerobic capacity, disease activity, fatigue, physical activity or quality of life. Better 

muscle metabolism results were obtained, which were confirmed by the exercise test. Analyzing 

the results, it can be concluded that creatine supplementation in children with dermatomyositis 

is safe and well tolerated as well as can lead to improvement of muscle metabolism23. 

Another study of creatine and ribose supplementation along with an exercise program 

was designed to determine whether they would improve total exercise capacity in a population 

of patients diagnosed with ischemic heart disease. Fifty-three patients underwent a double-

blind, randomized study lasting six months. Patients were divided into groups that received 

either a placebo or a nutraceutical composition containing creatinine, D-ribose, vitamin B1 and 

B6. During the study, the maximum load tolerated during an exercise test on a bicycle 

ergometer, body composition in % FM (fat mass), free fat mass, % water, blood analysis with 

lipid profile, blood glucose and creatinine were analyzed. It was noted that after 6 months of 

the study, double peak cardiac product, double delta product and chronotropic index were 
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higher in the active treatment group than in the placebo group.  Based on the study, it can be 

concluded that supplementation with creatine, D-ribose, vitamin B1 and B6 has positive effects 

on exercise tolerance in people diagnosed with ischemic heart disease24. 

 

Influence of creatine on cognitive functions 

A study conducted by Mabrey et al.25 is a double-blind, randomized, crossover trial that 

examines the effect of creatine nitrate and caffeine individually and combined on cognitive and 

physical functions. The performance of twelve resistance-trained male athletes was assessed 

before and after seven days of creatine nitrate(5g/day), caffeine(400mg/day) and a combination 

of creatine nitrate and caffeine supplementation. Next, they performed standardized resistance 

exercises- leg and bench press at 70% one repetition maximum, Wingate anaerobic power test, 

cognitive-Stroop Word-Color Test and cardiovascular responses (45min after supplementation). 

It was shown that creatine nitrate and caffeine co-ingested significantly improved cognitive 

function and this combination was more effective than caffeine alone in enhancing cognitive 

performance. No significant improvements in exercise performance were observed. It seems 

that seven days of simultaneous creatine nitrate and caffeine intake improves cognition 

functions without noticing any side effects. 

Van Cutsem et al.26 also used the Stroop task in the evaluation of creatine abilities to 

alter cognitive state. Fourteen healthy participants performed (90 minutes) a mentally fatiguing 

task after seven days of creatine supplementation (20g/d), and after seven days of placebo 

supplementation- in between there was five weeks long washout period. In both conditions, a 

7-minute sport-specific visuomotor task, a 3-minute Flanker task and a dynamic handgrip 

strength endurance task were performed before and after the mentally fatiguing task. The results 

show that accuracy on the Stroop task and handgrip strength endurance was higher on creatine 

compared to placebo. In other parameters, there was no significant improvement. 

Another study by Samadi et al.27 compared the effects of seven days of creatine addition 

at the end of four weeks of beta-alanine (BA) supplementation compared to BA alone. Twenty 

male military personnel were randomized into two groups: BA + creatine or BA + placebo. Both 

groups were supplemented with 6.4g/day BA for 28 days. After 3 weeks in BA + creatine group 

supplementation with creatine (0.3g/kg/day) was added and the BA + placebo took an isocaloric 

placebo for a week. Before and after supplementation each contestant performed a series of 

physical and cognitive tests and also provided a venous blood sample. In the BA + creatine 
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group, there was a significant improvement in physical performance and mathematical 

processing over time, while there was no change in the BA + placebo group. Vertical jump and 

testosterone levels were significantly higher in BA + creatine compared to BA + placebo. It 

appears that creatine addition during the final week of 4 weeks of BA supplementation improves 

muscular and cognitive performance and shows better results than BA alone. 

Sandkühler et al.28 conducted big preregistered, cross-over, double-blind, placebo-

controlled and randomized study with creatine (5g/day) supplementation for 6 weeks on 123 

adult participants. Half of them were vegetarian and half were omnivores. Participants were 

tested on Backward Digit Span (BDS) and Raven’s Advanced Progressive Matrices (RAPM) 

as well as eight exploratory cognitive tests. The results of the creatine group bordered 

significance for BDS but in RAMP there were no significant changes. There was no noticeable 

improvement in exploratory cognitive tasks. Vegetarians did not benefit more from creatine 

than omnivores. Side effects were significantly more often reported for creatine than placebo.  

 

Creatine supplementation effects on body composition 

  

A study that measured body composition after creatine supplementation was conducted 

on 27 healthy young adults 29. 14 women and 13 males completed one week of creatine 

monohydrate (0.3g/kg/d) or maltodextrin loading protocol. Participants had their body 

composition analyzed before and after supplementation using dual-energy X-ray 

absorptiometry (DEXA), single-frequency bioelectrical impedance (SF-BIA), and multi-

frequency bioelectrical impedance (MF BIA) to measure body fat percentage (BF%), fat free 

mass (FFM), and fat mass (FM). Furthermore, intracellular water (ICW), extracellular water 

(ECW) and total body water (TBW) were estimated by MF-BIA. FFM significantly increased 

more in the creatine group than in the control group measured by all three devices. The group 

with creatine supplementation noticed a significant increase in TBW measured by MF-BIA. 

MF-BIA, SF-BIA and DEXA noticed changes in TBW following one week of creatine 

supplementation due to an increase in FFM.  

 

Another trial examined changes in fluid distribution across menstrual phases with 

creatine supplementation30. 30 moderately active females, menstruating naturally or using 

hormonal contraceptives were picked randomly to the creatine group taking 5g of creatine 

monohydrate four times a day or a placebo group. Body mass (BM), TBW, ICW, and ECW 
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were measured before and after supplementation. There was no significant difference in BM 

changes between the intervention and placebo groups regardless of menstrual cycle phases.   

There were no significant differences between naturally menstruating and women using birth 

control. A significant increase was observed in TBW, ICW and ECW following luteal phase 

supplementation.  

 

A similar study by Brooks et al.31 also demonstrated a significant increase in TBW and 

lean mass in the creatine group (0.1g/kg/day + 0.1/kg/day maltodextrin) in contrast to the 

placebo group (0.2g/kg/day maltodextrin) after 42 days of supplementation in female collegiate 

dancers. 

 

Marini et al.32 compared effects of creatine supplementation on body composition and 

Malnutrition-Inflammation Score (MIS) in patients with chronic kidney disease (CKD) 

undergoing hemodialysis. This study consisted of 40 patients divided into two groups: creatine 

group (received 5g of creatine monohydrate and 5g of maltodextrin/day)- 21 patients or placebo 

group (received 10g of maltodextrin/ day)- 19 patients. MIS and body composition were 

analyzed three times: before, after 6 months and after 12 months of creatine and placebo intake. 

In the creatine group, there was a significant increase in BM, FFM, skeletal muscle mass index 

(SMMI), TBW and ICW. Changes in FFM and SMMI may be connected by elevating ICW. 

Long-term creatine supplementation in dialysis patients did not change MIS.   

 

Discussion 

The studies, which we have taken cognizance of, show that creatine supplementation is 

beneficial in professional sports, can improve the course of some diseases and improve muscle 

strength in the aging population. It can also enhance cognitive functions as well as lead to 

changes in body composition. Some effects of creatine supplementation are still controversial 

and further investigation is needed to determine its usefulness. Although creatine seems to be a 

safe and usually well-tolerated substance even in high doses in healthy populations, its safety 

in renal diseases is controversial33,34.  

Sport professionals can improve their power output by creatine supplementation3,6,7. It 

seems that oral intake of creatine leads to some beneficial biomechanical changes during high-

intensity interval training, that can make it safer to perform4. Kim et al. concluded that creatine 

and sodium bicarbonate supplementation improves sprinting and agility in elite soccer players8. 
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The authors of another study suggested that creatine has a positive effect on improving athletic 

performance in elite female handball players, regardless of the time of day of creatine 

consumption. What is more fat reduction is more noticeable by morning intake9. Despite the 

general safety of creatine, Simpson et al. pointed out some controversies when it comes to the 

impact of creatine on lung conditions measured by fractional exhaled nitric oxide5. Cited papers 

regarding professional sports have some weak points such as small groups of contestants who 

often were from similar environments e.g. the same sports club, and were similar in age. We 

hope that bigger trials on a wider population will be performed to examine the impact of creatine 

supplementation on sports professionals. 

Some authors concluded that creatine does not have an impact on bone density in the 

ageing population10,11,13,15, so hopes to have another agent to fight osteopenia were dashed. 

Creatine short-term supplementation in addition to resistance training is potentially beneficial 

in improving muscle function14,16 but in the long term it does not seem to be playing an 

important role13. Chami et al.12, Sales et al.11 proved that creatine supplementation without 

resistance training, did not affect aging muscle performance. These publications point out that 

physical training is crucial to improving muscle function and cannot be replaced by creatine 

usage. All the same, creatine can boost its effect. Some results suggest that bone geometry 

changes due to a combination of training and creatine supplementation may be protective 

against hip fracture, although more research should be performed15. Seper et al.17 pointed out 

that creatine can significantly improve mobility outcomes compared with a placebo 

intervention. Oliveira et al.18 concluded that creatine supplementation does not affect insulin 

resistance and inflammation as an addition to resistance training.  All of the experiments were 

conducted on ageing adults, although different aspects were investigated. The impact of creatine 

supplementation on muscle and skeletal system, the levels of glucose, cognitive function or 

inflammation is still controversial. Because of study limitations, the necessity of more research 

should be highlighted.  

J. Slankamenac noticed a significant improvement and reduction in symptoms occurring 

in the long COVID19. Long COVID is characterized by a reduced amount of creatine in the 

tissues, so supplementation with exogenous creatine may be recommended as an effective 

method of correcting deficiencies and thus reducing symptoms of the disease. Short-term 

creatine supplementation without monitored training did not show ergogenic effects on 

neuromuscular performance in subjects treated for breast cancer20. We hope that another trial 

will combine creatine supplementation with an exercise program to check if creatine could 
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potentially help during the rehabilitation of breast cancer survivors. The results of another study 

show that creatine does not increase functional capacity or calf muscle oxygen saturation in 

patients with symptomatic peripheral artery disease as well as does not adversely affect renal 

function in this population21,22 Analyzing the results of the trial performed by Dover et al., it 

can be concluded that creatine supplementation in children with dermatomyositis is safe and 

well tolerated as well as can lead to improvement of muscle metabolism23. Derosa et al. 

concluded that supplementation with creatine, D-ribose, vitamin B1 and B6 has positive effects 

on exercise tolerance in people diagnosed with ischemic heart disease24. These results are 

promising because enhancing exercise tolerance can make rehabilitation easier and more 

comfortable for patients with ischemic heart disease.  

Mabrey et al. concluded that creatine nitrate and caffeine co-ingested significantly 

improved cognitive function and this combination was more effective than caffeine alone in 

enhancing cognitive performance25. Another trial showed that short-term creatine 

supplementation improved visuomotor skills investigated by the Stroop test26. It appears that 

creatine addition during the final week of 4 weeks of beta-alanine supplementation improves 

muscular and cognitive performance and shows better results than beta-alanine alone27. 

Sandkühler et al. performed a study where creatine only improved results on Backward Digit 

Span on the verge of statistical significance, while there were no significant differences in other 

cognitive tests so the role of creatine in enhancing cognitive functions is controversial28. As we 

can see, the results of cited trials are not consistent when it comes to the effects of creatine on 

cognitive functions and further studies need to be performed. 

Authors made consistent conclusions regarding the impact of creatine supplementation 

on increasing total body water29–32. Creatine also led to the growth of fat-free mass29,32. Long-

term creatine supplementation in hemodialysis patients elevated fat-free mass and skeletal 

muscle mass index, which was probably due to an increase in intracellular water32. 

 

Conclusions 

Creatine supplementation is beneficial in professional sports, can improve the course of 

some diseases and improve muscle strength in the ageing population. It can also enhance 

cognitive functions as well as lead to changes in body composition. Some effects of creatine 

supplementation are still controversial and further investigation is needed to determine its 

usefulness. 
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