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Abstract. Creatine is a popular dietary supplement that has a significant impact on physical performance, strength, and
endurance, making it relevant for use in sports, rehabilitation, and performance improvement in different age groups. The
purpose of the study was to evaluate the effectiveness of creatine use to improve athletic performance, physical endurance,
muscle strength, muscle hypertrophy, and functional performance of athletes, people with physical disabilities, and the
elderly. The results of numerous experimental studies were analysed, including controlled trials, systematic reviews, and
meta-analyses that evaluated the effects of creatine on a person’s physical performance using combined training protocols
and various dosing strategies. The conducted studies indicated a high efficiency of creatine use by athletes and people of
other professions related to both physical and mental work. It helps to reduce muscle damage and increase the overall
performance of athletes, in particular, by increasing phosphocreatine reserves and stimulating anabolic processes. In
athletes, creatine helped to increase muscle mass, reduce fatigue, and improve training intensity, regardless of gender. The
combination of creatine with other substances has shown additional benefits in increasing strength and endurance. The use
of creatine in combination with training contributed to regional muscle hypertrophy, increases their thickness and volume,
especially in conditions of restricted blood flow. In older adults, the supplement reduced muscle loss, improved strength
and functionality even with low levels of physical activity. Creatine reduced fatigue and improved functional performance
in patients with chronic diseases and neurodegenerative conditions. The results poined to the universality of creatine
as an effective tool for improving athletic performance, functional performance, and recovery after exercise in various
population groups. Its use is recommended for professional athletes, the elderly, and people with special physical needs
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Introduction
Creatine is a naturally occurring nitrogen-containing or-  production during exercise and is an important element
ganic compound that plays a key role in muscle energy  of energy metabolism, as it allows rapid regeneration of
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adenosine triphosphate (ATP), supporting muscle per-
formance and endurance. Such properties of creatine are
physiologically determined, since the body itself produces
and uses this compound for biochemical transformations.
It is synthesised in the liver, kidneys, and pancreas from the
amino acids arginine, glycine, and methionine, and also en-
ters the body with protein products (meat, fish) or as food
additives. Currently, creatine is the most common dietary
supplement in the world of sports and modern medicine.
The study of this compound opens up new opportunities
in its use to increase physical performance, endurance,
maintain cognitive health, recover from injuries and loads,
and treat various diseases. In the modern world, this is
very relevant, since the level of minimum sports standards
has significantly increased. The intense rhythm of life and
global changes cause stress, anxiety, and nervous disorders,
which can be regulated with creatine supplements. In ad-
dition, they play an important role in the comprehensive
treatment of diseases associated with physical disability
and sedentary behaviour, especially among the elderly.
Therefore, creatine as a mono-agent, or as part of a complex
application, has not only a preventive and energy potential,
but also a significant therapeutic effect.

Recent studies of creatine prove its relevance and
steady interest of researchers from different countries.
Special attention is paid to its application in sports, in
particular in dynamic sports such as football, basketball,
short-distance running, and weightlifting, where physical
processes require a rapid release of energy, since creatine
helps to increase the endurance, strength, and speed char-
acteristics of athletes. In particular, the effect of creatine on
improving the physical performance of basketball players
was investigated by S. Vargas-Molina et al. [1], a similar
study among weightlifters was conducted by D. Almeida et
al. [2]. They proved that creatine supplements can increase
muscle strength and endurance, without negative effects on
health indicators and with minimal side effects. A positive
effect was observed on both overall physical performance
and strength of the lower and upper extremities. Blood and
urine tests for basic biochemical parameters remained nor-
mal. Therefore, researchers recommended the use of cre-
atine monohydrate in the sports under consideration.

D. Varillas-Delgado [3] studied the genetic effects on
body mass index growth and muscle gain in professional
soccer players during and after taking creatine supplements.
The experiment involved 161 athletes, each of whom took
20 g/day of creatine for five days, then another seven weeks
of 5 g/day. To evaluate the results, the overall genetic profile
of the participants was calculated and their anthropometric
parameters, in particular, body mass index, muscle and fat
mass, were determined. The study found that the increase
in muscle mass and body mass index in response to creatine
supplementation was most pronounced in athletes who had
a genotype associated with increased muscle performance.

A. Gordji-Nejad et al. [4] investigated the effect of a
single creatine supplement on cognitive function in the
brain, in particular, sleep deprivation. According to their

research, in people suffering from insomnia or unable to
sleep enough hours, a single dose of high-dose creatine
orally helped restore metabolic processes in fatigue and
cognitive decline. According to the researchers, no side ef-
fects were observed, and there were no complaints about
the gastrointestinal tract either. Thus, they concluded that
even a single dose of creatine can restore the main energy
metabolic processes during sleep deprivation in four hours.

B.M. Kious et al. [5] studied the possibilities of using
creatine in the treatment of neurophysiological disorders.
They argued that new strategies for creating antidepres-
sants need to be developed, especially targeting physiologi-
cal processes that are different from those targeted by con-
ventional treatments. According to current diagnostic and
control methods, such as human neuroimaging, genetics,
epidemiology, and animal studies, failure in the produc-
tion, storage, and use of brain energy has been shown to be
involved in the development and maintenance of depres-
sion. It is creatine, as a dietary supplement, according to
their findings, that has prospects for relieving these disor-
ders in patients in the early stages of depression and other
diseases in the treatment of which antidepressants are used.

S.M. Ostojic et al. [6] studied the effect of creatine on
women’s reproductive health. Their results proved that
supplements of this compound in the diet in the range of
13 mg per kg of body weight per day, throughout a wom-
an’s life cycle, provide many potential benefits, contributing
to the regularity of the menstrual cycle, the normal func-
tioning of the reproductive system, improving hormonal
balance and the ability to ovulate. In particular, cases of ol-
igomenorrhea, the risks of foetal macrosomia in pregnant
women, pelvic infections, ovariectomy, and hysterectomy
were reduced. The researchers emphasise the need for fu-
ture studies of the effects of creatine on women at different
stages of the menstrual cycle to determine the potential for
its use throughout life. Thus, the use of creatine with food
of 13 mg per kg of body weight per day significantly reduc-
es the risk of irregular menstruation, pelvic pathologies,
and obstetric diseases. However, more research is needed to
tully confirm the effect of creatine supplementation on im-
proving reproductive health in women. As a similar study
by J. Antonio et al. [7] confirmed that an important aspect
is that taking creatine does not cause serious side effects if
the recommended doses are met.

Research on both the long-term and short-term ef-
fects of creatine on the human body opens up new hori-
zons not only in sports, but also in medicine, rehabilita-
tion practice, and preventive use. Improvements in many
of the physical parameters that ensure optimal function-
ing of the human body can be adjusted with the correct
use of creatine supplements. The description of positive
changes and negative effects during creatine use, physi-
cal characteristics in healthy and sick people, athletes and
workers, the elderly and people with cognitive disorders
will allow understanding more clearly the scale of impact
and effectiveness of its use. The purpose of the current
study was to investigate the effectiveness of creatine-based
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supplements for improving physical performance in vari-
ous categories of the population, to analyse positive chang-
es, manifestations of side effects, and prospects for use.

To achieve this goal, the most significant and represent-
ative scientific articles, meta-analyses, and literature reviews
containing quantitative and qualitative data on the effects of
creatine on the human body were selected. A comprehensive
approach has been applied to search, select, and evaluate re-
search papers. Electronic databases and online libraries were
used to search for information: Google Scholar, PubMed, Web
of Science, Scopus, Willey, MDPI. The criteria for inclusion
in the analysis were: publications with effective conclusions
and clear evidence of effectiveness, clear methodological ap-
proaches; studies no older than 2014; published in English
or Ukrainian; availability of data on the effect of creatine on
physical endurance, muscle strength, muscle hypertrophy,
functional indicators of the respiratory, nervous, and cardi-
ovascular systems. The exclusion criteria included: papers
with unproven effectiveness, insufficiently clear conclusions;
older than 10 years; non-compliance with the topic. 43 papers
that met the selected criteria were selected. The analysis was
carried out in several areas. In particular, the use of creatine
to improve the physical capabilities of athletes, the use of this
compound in medicine for the treatment of certain clinical
conditions and diseases, and the effect of creatine on the
physiological parameters of a person, including the elderly.

Use of creatine-based supplements

during training and in sports

The efficacy and safety of creatine in the correct dosages
explain its popularity as a supplement for optimising phys-
ical abilities, improving health, cognitive function, and re-
covery from hard work or training. More and more people,
having learned about the positive properties of creatine,
use it as a dietary supplement or include it in the diet of
sports nutrition. It is important to understand exactly what
physical indicators this supplement improves and whether
the result really has such an unsurpassed effect.

The use of creatine-based supplements during inten-
sive training, professional sports gives quite high positive
reviews. C. Lanhers et al. [8] conducted a meta-analysis of
60 studies on the effects of creatine on the human body un-
der short-term lower limb loads and proved that the use of
this supplement improves strength performance during ex-
ercises lasting less than 3 minutes, regardless of the charac-
teristics of participants, training protocols, and dosage. The
effect of long-term creatine use during training in athletes
of various sports was investigated by C.-C. Wang et al. [9].
The researchers conducted an experiment during which
athletes used creatine supplements for 4 weeks in combi-
nation with complex training, which involved perform-
ing both anaerobic exercises - in the form of jumps and
half-squats, and aerobic - running, complex training. After
analysing the blood creatine kinase content and physical
performance of athletes, the researchers concluded that the
use of creatine supplements helps to reduce muscle damage
and has a positive effect on overall athletic performance.

Furthermore, M. Kaviani et al. [10] found that cre-
atine intake during strength training is an effective strategy
for increasing muscle strength in physically active young
adults. In their experiment, they divided 18 participants
into two groups: one received creatine during exercise,
the other - a placebo. The training programme lasted
eight weeks (three days of training per week), with regular
strength measurements every two weeks and blood counts
24 and 48 hours after training. The creatine group showed
significant improvements in strength in four of the six ex-
ercises (triceps extension, leg press, shoulder press, bench
press, but no improvements in biceps flexion and deadlift)
compared to the placebo group. According to the find-
ings, when creatine monohydrate is added, the increase in
muscle strength increases markedly after two weeks of use.
However, they note that there was no reduction in muscle
damage. Researchers attribute this to excessive training in-
tensity. Similar results for improving training performance
and increasing muscle thickness were obtained by R. Sou-
sa-Silva et al. [11] and V. Korotych [12]. These observa-
tions were also confirmed by a meta-analysis performed by
R. Burke et al. [13], who claim that the combination of cre-
atine with strength training contributes to regional muscle
hypertrophy, which allows purposefully increasing the vol-
ume of individual muscle groups. According to the results
of their study, the addition of creatine to strength training
leads to a significant increase in muscle thickness (average
difference of 0.90 mm) and muscle cross-sectional area (av-
erage difference of 0.17 cm®) compared to training with-
out creatine supplementation. The researchers concluded
that creatine combined with strength training contributes
to more pronounced muscle hypertrophy, especially in the
upper extremities. Thus, the claim about the long-term use
of creatine to improve physical performance during train-
ing of varying intensity is confirmed by a number of exper-
iments and is quite proven.

Creatine use is also common among professional ath-
letes. Researchers conducted experiments involving ath-
letes of various sports to find out whether it is appropriate
to use this substance at a professional level. A.P. da Silva
Azevedo et al. [14] conducted a study of the effect of cre-
atine supplementation on biomechanical parameters dur-
ing high-intensity interval training (HIIT), accompanied by
impact reduction. The experiment involved eight elite foot-
ball players, who were divided into two groups: one took
creatine, the other - placebo. Tests were conducted during
HIIT, which included five sessions of exhaustion running.
The results showed that creatine supplementation contrib-
uted to a higher time to reach the first peak of exhaustion
than placebo. There were also significant changes in muscle
activation in the initial and intermediate phases. It should
be noted that when athletes consumed creatine, there was
no effect on heart rate and lactate concentration. Accord-
ing to the results obtained, the researchers note that cre-
atine supplementation can affect the control and strength
of impact during high-intensity interval training in football
players, and reduce shock and well-being in HIIT.
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R. Ramirez-Campillo et al. [15] conducted a six-week
study on the effects of creatine supplementation on en-
durance and recovery rate in female football players. Two
groups were formed: control and experimental. Athletes
were evaluated for maximum and repeated sprint running,
speed of change of direction, jumping, and endurance be-
fore and after six weeks of training. As a result of research,
no noticeable changes were observed in the control group,
however in the experimental group, jumping, sprinting,
and repeated sprint running improved. These studies sup-
port expectations for the positive effects of creatine supple-
mentation on football athletes.

The effect of creatine compounds on the performance
of rowers engaged in endurance sports was studied by
J. Fernandez-Landa et al. [16]. The study involved 28 male
athletes from the best rowing club of the First Coaching
League of Spain. They were divided into four groups: the
placebo group, the creatine monohydrate-only group, the
B-hydroxy B-methylbutyrate-only group, and the group
taking a combination of the two drugs. For 10 weeks, par-
ticipants took appropriate supplements after training with
a chocolate smoothie for recovery, and their athletic per-
formance was assessed using various tests before exhaus-
tion. In addition, the level of lactate was measured, which
indicated indicators of exhaustion of athletes. The results
showed that combined administration of creatine mono-
hydrate and -hydroxy p-methylbutyrate resulted in a syn-
ergistic improvement in aerobic capacity associated with
individual lactate thresholds, whereas individual adminis-
tration of these supplements did not have such an effect.
Researchers explain this by various physiological mecha-
nisms of influence on the body’s energy assets.

S.J. Brooks et al. [17] investigated changes in dry
body weight (excluding fat) after 6 weeks of creatine use
by female dancers. According to their research, creatine
contributes to an increase in total body water levels and
muscle mass, and the amount of visceral adipose tissue has
significantly decreased over time. In addition, considering
the mental load of female students, a study was conducted
on the impact on their mental activity and cognitive func-
tions, but no significant changes were found. According to
researchers, such experiments should be conducted during
the academic semester, since 6 weeks is a rather limited
time to determine these indicators.

S.C. Forbes et al. [18] considered the indisputable ad-
vantage of creatine to be the ability to reduce inflammatory
processes, repair damaged muscle fibres in microtrauma,
which allows athletes to recover faster after injuries or in-
tense training. They investigated the effects of creatine in
athletes involved in running and jumping, cycling, and ski-
ing. Researchers have found that when exercising for more
than three minutes, creatine has good restorative proper-
ties, delays the onset of exhaustion, and develops endur-
ance. Researchers explain the positive results by the effect
of creatine on such processes as reducing oxidative stress in
cells, improving the transport of ATP from mitochondria to
recycling sites, improving the kinetic parameters of oxygen,

and increasing the buffering of hydrogen ions. In par-
ticular, C.R. Soares Freitas Sampaio et al. [19] conducted
a study involving eight Brazilian paralympic powerlifting
athletes aged 23 to 29 years. During the trial, athletes took
a placebo for the first 7 days, then a 7-day break, and then
7 days of creatine intake. The results showed that fatigue
levels were 16% lower when taking creatine than placebo.
The results of maximum torque also improved, while the
remaining indicators were similar for both placebo control
and creatine. According to researchers, the use of creatine
improves strength indicators and reduces the level of fa-
tigue in professional athletes.

Considering the results of research, it is possible to
summarise data on the positive effect of creatine supple-
mentation on physical performance during training in pro-
fessional athletes and people engaged in training in their
spare time. It is important to note that no noticeable side
effects were detected in the experiments under considera-
tion, with the exception of isolated cases of nausea. All par-
ticipants in the experiment adhered to the recommended
doses of supplements, not exceeding the norm of 3-5 g per
day. Also noteworthy is the fact that the effectiveness of cre-
atine is observed with both short-term and long-term use,
depending on the expected results.

Creatine use in medical practice

Creatine is widely used in medical practice to support cell
energy metabolism, especially in diseases associated with
mitochondrial dysfunction. Its use has shown effectiveness
in the treatment of neurodegenerative diseases, in particu-
lar Parkinson’s disease, ALS, and Huntington’s disease, as it
helps to protect nerve cells from degenerative changes. Cre-
atine is also used in the treatment of a number of diseases
of the cardiovascular, respiratory, and nervous systems. In
addition, metabolic and cognitive disorders also respond
better to treatment when using creatine, especially when
combined with other drugs [20].

The effectiveness of creatine use in the treatment of res-
piratory diseases was studied by E De Benedetto et al. [21].
They showed that patients with chronic obstructive pul-
monary disease (COPD) experience improved functional
performance when taking creatine together with the anti-
oxidant coenzyme Q. A blind, randomised, placebo-con-
trolled clinical trial involved 108 COPD patients in 9 Ital-
ian hospitals. Patients underwent spirometry, a 6-minute
walk test (6MWT), bioelectric impedance analysis, and
activities of daily living questionnaire (ADL) at the begin-
ning and after 2 months of therapy. 90 patients completed
the study in full. Some of them received QTer (coenzyme
Q10) and creatine supplements, while others received a
placebo. Patients taking the supplements showed improve-
ments of 6MWT (51+69 vs 15+91 m, p <0.05), body cell
mass, sodium/potassium ratio, shortness of breath indices,
and ADL compared to the placebo group. In the group
taking the supplements, the concentration of coenzyme
Q10 in plasma increased, while in the placebo group it
did not change. Side effects were similar in both groups.
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The results showed that in patients with COPD, dietary
supplements with CoQ10 and creatine improved function-
al performance, body structure, and reduced shortness of
breath. The systemic increase in some anti-inflammatory
metabolites confirms the pathobiological mechanism as
the reason for these benefits. Further research is needed to
better understand the role of QTer and creatine in COPD
patients, the researchers said.

Studies showed that people with type 2 diabetes have al-
tered creatine metabolism and uptake in the body [22, 23].
Therefore, it remains important to determine the dose and
duration of creatine supplementation to improve blood
glucose control. A. Oskroba et al. [24] conducted an exper-
iment on the therapeutic effect of creatine supplementation
in patients with type II diabetes mellitus. It was found that
the combination of creatine with physical activity signifi-
cantly reduced glycemic indicators in these patients. Hypo-
glycemic effects are explained by creatine stimulation of the
work of glucose-transmitting protein-4 (GLUT-4), which is
insulin-dependent and is responsible for the translocation
of glucose into muscle cells to the sarcolemma. Researchers
insist on the feasibility of further long-term study, because
positive changes in glucose control are very important in
the treatment of diabetes.

Another potential therapeutic property of creatine is
its ability to support brain function and protect neurons
from degenerative changes in diseases such as Parkinson’s,
Alzheimer’s, and amyotrophic lateral sclerosis. Research
conducted by C.J. Hass et al. [25] proves the positive effect
of combining physical activity with creatine supplementa-
tion in patients suffering from mild to moderate Parkin-
son’s disease. Participants in the experiment took creatine
monohydrate at a dose of 20 g/day. Their exercise results
were better compared to the placebo group. Thus, on aver-
age, the results improved from 12% to 16%. These studies
prove the need to combine physical activity with the use of
creatine monohydrate, but require more detailed research.
A. Attia et al. [26] studied the effect of creatine supplemen-
tation on the development of treatment for neurodegenera-
tive disorders. According to researchers, although there are
a number of successful clinical experiments on the thera-
peutic effectiveness of creatine supplements in animals with
Parkinson’s disease, there are not enough evidence-based
modern clinical trials with people with neurodegenerative
diseases. Researchers conducted a meta-analysis of the ef-
fectiveness of creatine supplementation in people with Par-
kinson’s disease. 1,935 randomised controlled trials were
conducted comparing the effects of creatine and placebo on
motor activity and quality of life in patients. Unified calcu-
lations were performed on the unified Parkinson’s disease
rating scale (UPDRS). According to their findings, there is
no clinically significant evidence for the use of creatine for
neuroprotective effects in the treatment of Parkinson’s dis-
ease. Well-planned randomised controlled trials are need-
ed in the future. Therefore, such studies remain open to de-
termine the optimal protocol for creatine supplementation
in the treatment of these diseases.

The effect of creatine supplementation in the complex
treatment of cardiovascular diseases, in particular, coro-
nary heart disease, heart failure, or myocardial infarction,
is quite relevant, but not yet sufficiently studied. Group of
researchers consisting of A. Del Franco et al. [27] conduct-
ed a meta-analysis and concluded that there was a direct
relationship between the creatine content in the heart mus-
cle and the development of heart failure. The researchers
attribute this to the fact that creatine, as a component of
the energy buffer system, is involved in the metabolism of
cardiac activity, contributing to the transmission of a signal
from the site of synthesis to the site of use. A decrease in
ATP synthesis, the phosphorylation of which depends on
the presence of creatine, leads to contractile dysfunction
of the heart muscle. Therefore, future research should be
aimed at creating protocols for the treatment of patients
with heart failure with creatine preparations and determin-
ing the optimal doses of creatine.

A. Aron et al. [28] conducted a randomised controlled
trial on the effect of short-term creatine supplementation
on heart and vascular function in older men. For the ex-
periment, men aged 55-80 years were divided into three
groups taking creatine, placebo, and a control group. Cre-
atine and placebo were taken for 7 days at a dose of 20 mg
per day. Patients were tested on days 1 and 8. The operation
of blood vessels was tested using equipment for measuring
the pulse wave velocity, and the assessment of cardiac activ-
ity was determined by an impedance cardiography device.
According to the results of the experiment, the cardio-vas-
cular index had the best indicators in the group taking cre-
atine (8.7£0.5 to 8.2+0.5, p=0.03). There were no chang-
es in the other two groups. The situation was similar with
systolic blood pressure, and there was a slight improve-
ment in the creatine group: from 144.0 + 12.7 mm Hg. up
to 136.1 +13.4 mm Hg., p =0.08. Stroke volume, ejection
fractions, and contractility index were similar in all three
groups. Thus, according to the results of the study, the use
of creatine for 7 days can have a positive effect on the car-
diovascular system, in particular, in heart diseases and ath-
erosclerosis in the elderly. The researchers note that adding
creatine to a therapeutic treatment plan is quite effective
and safe. Thus, creatine supplements are increasingly used
in the complex therapy of rather complex diseases, which
allows patients to have a milder course of the disease or
recover faster, or have better physical performance.

Effect of creatine on human physiological
parameters: general strengthening effects,
preventive use

Researchers are actively studying the effect of creatine on
human physiological parameters, in particular, its general
strengthening effects and the possibility of preventive use.
Although most attention is paid to its use in sports and
medicine, studies also confirm the benefits of creatine for
the elderly, people engaged in heavy physical labour, and pa-
tients in the rehabilitation and recovery phase [29-31]. Sci-
entific evidence suggests a positive effect of this compound
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on endurance, recovery rate after physical exertion and the
body’s resistance to stress factors, which makes it a promis-
ing tool for a wide range of applications.

K. Elstad et al. [32] investigated that in addition to
sports achievements, creatine has a positive effect on per-
formance in professions with increased physical activity,
in particular in firefighters, which indicates its versatility.
The experiment, which lasted 4 weeks, involved 30 male
firefighters. The study used carbohydrate and protein sup-
plements for both groups of the experiment, but one also
added creatine. The training tests in this study were aimed
at evaluating the physical skills needed to effectively per-
form firefighters’ official duties. In particular, they included
rescue and forced entry tests that simulated real-world res-
cue scenarios that required explosive strength, speed, and
endurance. An improvement in these indicators in the cre-
atine group indicates its positive effect on explosive power
and muscle endurance during short-term but intense phys-
ical effort. However, the absence of significant differences
between the groups in tests for climbing stairs, moving with
a hose, and overall task completion time may indicate that
these activities are more dependent on overall aerobic en-
durance, which is less affected by creatine. Thus, the study
confirmed that the combined use of creatine with protein
and carbohydrates can improve professional performance
in tasks that require short-term maximum physical effort.

K. Prokopidis et al. [33] conducted a systematic review
and meta-analysis of clinical studies on the effects of cre-
atine on memory in healthy individuals. They summarised
the data and concluded that people who consumed creatine
as a dietary supplement to the main diet at doses of 2 to
20 g per day improved memory, compared with the place-
bo groups, by an average of 66%, and in older people (66-
76 years) by 83%. Based on the analysed data, researchers
claimed that creatine supplementation increases memory
processes, especially in the elderly.

People over the age of 65 often have problems not only
with memory but also with limited physical abilities. This
problem was studied by T.W. Davies [34]. They investigated
whether creatine has a positive effect on physical function
and mental health in older adults. Because with age, certain
physical disabilities can develop, such as muscle weakness,
frequent falls, fatigue, limited mobility, which can lead to
functional disability and reduced self-care levels. Accord-
ing to the results of the study, researchers found that the use
of creatine in general can counteract bioenergetic muscle
insufficiency, providing the ability to independently per-
form functional tasks. This is evidenced by the analysis of
the average indicators of the conducted experiments. Thus,
in the groups that took creatine supplements, the values of
bench press, leg press, and average physical activity tests
improved. This is another confirmation of the positive ef-
fect of this compound on physical characteristics in the el-
derly. Similar studies were conducted by V. Seper et al. [34].
They noted that creatine affects the physical performance
of older adults, in particular, increases muscle strength and
endurance. In a pilot project among older participants, it

was found that guanidinoacetate-creatine supplements
have a positive effect on functional efficiency and improve
muscle and brain energy. Various creatine dosing strategies
studied by M.J. Chrusch et al. [36] also showed a positive
effect on physical function, in particular, contributed to
slowing age-related loss of muscle mass. An important as-
pect is that even at an older age, it is possible to achieve
significant improvements in physical condition due to the
correct use of creatine in combination with physical train-
ing. Such studies once again confirmed the hypothesis that
creatine can be a useful tool for maintaining an active life-
style and improving physical function in the elderly, even
in people with low fitness levels [37, 38].

The effectiveness of creatine supplements for restoring
functional ability after a period of immobilisation of a cer-
tain part of the body was also studied. Thus, J.C. Fransen et
al. [39] conducted an experiment on the rate of recovery
of an immobilised limb with and without creatine use. 25
active young people between the ages of 20 and 28 were
involved. They performed various exercises on the upper
limbs, in the wrist area, after two weeks of immobilisation.
In general, the recovery of limb performance in the exper-
imental group had slightly better indicators, but additional
research in this area is required. A similar study was con-
ducted by A.P.W. Johnston et al. [40], only in their experi-
ment the shoulder joint in young people was immobilised.
According to their findings, creatine supplementation
helped to maintain muscle mass, elbow flexion strength,
and endurance in an immobilised limb.

These studies confirm the prospects of using creatine
to stimulate muscle growth, improve physical endurance
and strength in various settings, in particular, in people of
certain professions, physically active people, people with
disabilities and the elderly. Studies show that creatine is the
natural energy compound that allows restoring bioener-
getic potential in the shortest possible time, with minimal
damage to the body. Therefore, when creatine is added as
dietary supplements, there are almost no side effects or al-
lergic reactions, with the correct dosage of the drug. Ver-
satility in application, low manufacturing cost — these are
other advantages of this compound. The possibility of us-
ing creatine compounds in patients and the elderly allows
them to be more mobile and feel a surge of strength and the
ability to think logically. This effect on the elderly and sick
people has been proven experimentally, so this bioactive
supplement is increasingly used in medical practice.

M. Balestrino & E. Adriano [41] analysed the results
of alarge number of studies, and provided evidence for the
effectiveness of creatine use in improving the condition of
patients with hereditary diseases associated with impaired
synthesis of this compound by the body, muscular dys-
trophy, for the prevention of statin myopathy and certain
types of depression in women, and increasing neuropsy-
chic performance. Researchers have confirmed the safety
of using creatine in doses up to 20 g per day, with some ca-
veats for people with kidney disease. A similar conclusion
was reached by M. Dahal et al. [42], who have shown that
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creatine is safe and well tolerated by healthy people with
both short-and long-term use. In particular, young people
who train in gyms both at a professional level and for gen-
eral strengthening of the body often take creatine supple-
ments as a one-component composition or in combination
with proteins, carbohydrates or some B vitamins. Most
studies approve of such combinations and prove the effec-
tiveness of their use, in particular, L.U. Schifer et al. [43].
Thus, all the benefits of using creatine to improve physical
performance in people of different ages and professional
orientation are obvious and experimentally proven.

However, as the analysis of the processed papers has
shown, there are still many questions that need to be con-
sidered in future research. Researchers explain some inac-
curacies in the results or uninformative indicators by the
insignificant duration of research or the coverage of a small
number of people. The most studied was the effect of cre-
atine on endurance, physical indicators of muscle strength
in trained people who exercise in gyms.

Conclusions

The current study evaluated the effectiveness of creatine
supplementation in improving athletic performance,
physical endurance, muscle strength, muscle hypertrophy,
and functional performance in athletes, people with dis-
abilities, and the elderly. The results confirmed that cre-
atine proved to be an effective and safe tool for improv-
ing physical performance and rapid recovery. The effect
of creatine on muscle hypertrophy, strength, endurance,
cognitive function, and recovery after intense physical
exertion was analysed. Studies have shown a positive ef-
fect in various groups: professional athletes, the elderly,
and patients with chronic diseases. Creatine, especially in
combination with physical training and in combination
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AHoTauin. KpeaTuH € IOIy/IsIpHOIO Xap40BOIO 100aBKOIO, AKa IEMOHCTPY€E 3HAYHUIT BIUIMB Ha (i3VYHY IPOSYKTUBHICTD,
CWIy Ta BUTPUBAIICTD, IO POOUTH JIOTO aKTyaJbHMM I BUKOPUCTAHHS Y CIOpPTi, peabimiranii tTa migBuineHHi
(isMYHNX MOXUIMBOCTEN y Pi3HUX BiKOBMX Ipymax. Merolo po6otn Oyno ouiHuTy e(eKTMBHICTb 3aCTOCYBaHHA
KpeaTHHY JyIA HOKpallleHHs CIOPTUBHOI IIPOAYKTUBHOCTI, (hi3sMYHOI BUTPUBAJIOCTI, M A30B0I cuy, rinepTpodii M's13iB Ta
(yHKIiOHaTbHUX IOKa3HVKIB CIIOPTCMEHIB, 0ci6 3 ¢isuaHNMM 0OMeXXeHHAMN Ta JIiTHIX Tofieil. Byno nposeneHo aHanis
pe3y/IbTaTiB YMC/IeHHUX eKCIIepYMEeHTA/IbHUX HOCTiIKeHb, 30KpeMa KOHTPO/IbOBAHUX BUIPOOYBaHb, CUCTEMATUYHNX
OIJIAAIB Ta MeTaaHaJIi31B, AKi OLiHIOBA/IV BIUIMB KpeaTHHy Ha (i3 IHi TOKa3HUKY TIOAVHY, BUKOPUCTOBYI0OYY KOMOiHOBaHi
TpeHyBaJIbHi IIPOTOKO/IM Ta pisHi cTparerii nosyBaHH:A. [IpoBeneHi [OCIKeHHA CBiTYaTh IPO BUCOKY eQeKTUBHICTD
BUKOPUCTAHHA KpeaTMHY CIOPTCMEHaMM i JIIofbMM iHIUX npodeciii, HOB A3aHMX AK 3 (PisUYHOI0, TaK i pO3yMOBOIO
pobotoro. BiH cripuse 3MEHIIEHHIO M A30BYX NOLIKO/PKEHD i MiJIBMUINEHHIO 3arajbHOI NPOAYKTUBHOCTI CIIOPTCMEHIB,
30KpeMa 3aBIAKY 301IbLIEHHIO 3a11aciB pocoKpeaTnHy Ta CTUMY/IALIL aHA0OIYHMX IIPOLeciB. Y CIOPTCMEHIB KpeaTuH
CIIpMsi€ 3pOCTaHHIO Macy M sA3iB, 3HIDKEHHIO BTOMM Ta IIOKPAIeHHIO IHTEHCUBHOCTI TPeHYBaHb, He3aJIKHO BiJ cTarti.
Kom6iHanis KpeaTuHy 3 iHIIMMM pedoBMHAMM IIOKa3aja JOJATKOBI IlepeBary y 30i/blIeHHI CMIM Ta BUTPUBAIOCTI.
BukopucTaHHA KpeaTUHY B IIOEJHAHHI 3 TPEHYBAaHHAMM CIpUAE perioHabHiil rinmeprpodii m’s3iB, 36inbuIye IXHIO
TOBIIVMHY Ta 06’€M, 0COOMMBO B YMOBaX OOMeXeHHA KPOBOTOKY. Y JTHIiX mofielt o6aBKa 3MeHIIye BTPaTy M A30BOI
Macy, IOKpallye CuIy Ta (YHKIIOHaJIbHI MOXUIMBOCTI HaBiTh 3a HM3BKOrO piBHA (ismyHoi aktuBHOCTL. Kpearun
3MEHIIy€ Bi[4yTTA BTOMU Ta IOKpallye (YHKIIOHAIbHI IIOKa3HMKM y MALi€HTIB i3 XpOHIYHUMM 3aXBOPIOBAHHAMMU Ta
HellpofiereHepaTVBHUMM CTaHaMU. Pe3ynbTaTy BKasyloThb Ha yHiBepCa/lbHICTh KpeaTUHy fAK epeKTUBHOTrO 3acoby i
Ii/IBUIEHHA CIIOPTVMBHUX Pe3y/IbTaTiB, PYHKIIOHAIBHMX [IOKA3HUKIB Ta BiIHOB/IEHHA IIC/IS HaBaHTaXeHb y Pi3HMX
rpymax HaceleHHS. Voro 3aCTOCYBaHHA PEKOMEHJIOBaHe JyIA IpodecillHNX CIOPTCMEHiB, JTHIX mofeit Ta ocib i3
nigBuIeHuMy GisMIHUMY HOTpebaMu

KniovoBi cnoBa: xapuyoBi [00aBKW; CIOPTVMBHA IIPORYKTMBHICTb; (pisMyHa Impame3faTHiCTh; QyHKIiOHaIbHA
e eKTUBHICTb; M'A30Ba CIIa; Tineprpodis M’a3is
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