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ABSTRACT 

Introduction: Age-related cognitive decline is a growing public health concern, affecting daily functioning and quality of 
life. Recent studies suggest that creatine supplementation may improve cognitive performance by supporting mitochondrial 
function and reducing oxidative stress. However, findings are mixed. This systematic review examines the effects of creatine 
supplementation on cognitive functions in older adults. 
Methods: A systematic review was conducted following PRISMA guidelines. PubMed/Medline and EMBASE databases 
(2003–2025) were searched using the phrase “the effect of creatine supplementation on cognitive functions in the elderly.” 
After screening 35 studies, four systematic reviews and meta-analyses met inclusion criteria. These studies assessed cognitive 
function through neuropsychological tests measuring memory, attention, executive function, and processing speed. 
Results: Meta-analyses indicated favorable effects of creatine on memory and processing speed in older adults. Xu et al. 
reported significant improvements in memory (SMD = 0.31, 95% CI: 0.18–0.44) and processing speed (SMD = −0.51, 95% 
CI: −1.01 to −0.01), with no significant effect on global cognition or executive function. Prokopidis et al. found the most 
pronounced effects in adults aged 66–76. McMorris et al. highlighted inconsistencies across studies, while Stares et al. found 
no additional benefit when creatine was combined with resistance training. 
Conclusions: Creatine supplementation may offer moderate cognitive benefits, particularly for memory and processing 
speed, in older adults—especially those with low baseline creatine or cardiovascular issues. Effects on global cognition and 
executive function appear limited. More high-quality, long-term randomized controlled trials are needed. Creatine’s 
neuroprotective properties may support its use in cognitive health strategies, especially alongside physical activity and proper 
nutrition. 
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Introduction. 

Creatine (β-methylguanidinoacetic acid) is an organic compound containing structural elements of 

guanidine and acetic acid. It was discovered in 1832 by Michel Eugène Chevreul as a component of skeletal 

muscle(1). Creatine undergoes phosphorylation by the enzyme creatine kinase, converting into 

phosphocreatine. It is used for energy storage and release, as well as for muscle protein synthesis(2-4). Creatine 

supplementation by athletes has a confirmed significant impact on muscle tissue development, strength 

improvement, endurance, accelerated recovery, and increased IGF-1 synthesis. Additionally, there is growing 

interest in creatine supplementation and its impact on cognitive functions(5-8). 

Cognitive impairments in the elderly (> 65 y.) population are becoming an increasing concern due to 

the aging of societies in developed countries. These impairments encompass deficits in a range of cognitive 

functions, including attention, memory, executive function, language, and processing speed. The impairment 

of these cognitive functions in the elderly significantly reduces quality of life, judgment, decision-making 

abilities, and worsens daily functioning and the performance of essential life activities(9). The age-related 

decline in cognitive functions, primarily associated with neurodegenerative diseases, is gradually becoming a 

public health issue(10). 

There is an increasing number of publications in the literature on the impact of creatine supplementation 

on cognitive functions(11). The aim of this analysis is to gather available data from the literature and analyze 

it in terms of creatine supplementation and its impact on cognitive functions in the elderly population. 
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Material and Methods  

The data for the analysis was selected using the PRISMA FLOW DIAGRAM. The search phrase used 

was: “the impact of creatine supplementation on cognitive functions in the elderly.” 

PRISMA 2020 flow diagram for updated systematic reviews which included searches of databases. 

 

 
 

A literature review was conducted following the Preferred Reporting Items for Systematic Reviews and 

Meta-Analysis (PRISMA) guidelines. The databases PubMed/Medline and EMBASE were searched for the 

period 2003-2025 for systematic reviews covering the topic: the effect of creatine supplementation on 

cognitive abilities in older adults. Based on the above analysis, four articles were identified and will be 

analyzed in the following section of the publication. 

 

Results 

The following articles were included in the analysis: 

1. Xu C, Bi S, Zhang W, Luo L. „The effects of creatine supplementation on cognitive function in 

adults: a systematic review and meta-analysis”(12). 

2. McMorris T, Hale BJ, Pine BS, Williams TB. “Creatine supplementation research fails to support 

the theoretical basis for an effect on cognition: Evidence from a systematic review”(13). 

3. Prokopidis K, Giannos P, Triantafyllidis KK, Kechagias KS, Forbes SC, Candow DG. “Effects of 

creatine supplementation on memory in healthy individuals: a systematic review and meta-analysis of 

randomized controlled trials”(14). 

4. Stares A, Bains M. „The Additive Effects of Creatine Supplementation and Exercise Training in an 

Aging Population: A Systematic Review of Randomized Controlled Trials”(15). 

The meta-analysis conducted by Xu et al.(12) included 16 RCTs with a total of 492 participants aged 

between 20.8 and 76.4 years. Among the studies, three specifically targeted older adults (aged ≥60 years), 

while the remaining 13 focused on adults (aged 18–59 years). Regarding sex distribution, three studies 
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included only female participants, three included only male participants, and the remaining 10 included both 

male and female participants. In terms of health status, 13 studies focused on healthy individuals, while three 

studies targeted patients with specific conditions, such as fibromyalgia, mild cognitive impairment associated 

with Parkinson’s disease, and chronic schizophrenia under treatment. All included studies provided objective 

measures of cognitive performance. The assessment covered various indicators including overall cognitive 

function, memory, executive function, attention, and processing speed. In all included studies, creatine 

monohydrate was used. Creatine supplementation showed a significant positive effect on memory (SMD = 

0.31, 95% CI: 0.18–0.44, Hedges’ g = 0.3003, 95% CI: 0.1778–0.4228) and attention span (SMD = −0.31, 

95% CI: −0.58 to −0.03, Hedges’ g = −0.3004, 95% CI: −0.5719 to −0.0289), as well as a significant 

improvement in processing speed (SMD = −0.51, 95% CI: −1.01 to −0.01, Hedges’ g = −0.4916, 95% CI: 

−0.7852 to −0.1980). However, no significant improvements were found in overall cognitive function or 

executive function. Subgroup analyses indicated that creatine supplementation was more beneficial for 

individuals with medical conditions, those aged 18–60 years, and women. No significant differences were 

found between short-term (<4 weeks) and long-term (≥4 weeks) interventions in improving cognitive function. 

A low to moderate risk of bias was identified, and no significant publication bias was detected. The GRADE 

assessment indicates that the certainty of evidence for memory function is moderate, suggesting a reasonable 

level of confidence in the positive effects of creatine on memory. However, the evidence for processing speed, 

overall cognitive function, executive function, and attention is of low certainty, indicating that further research 

is needed to confirm these potential benefits. 

 The systematic review conducted by McMorris T et. al.(13), in addition to the overall assessment of 

creatine’s impact on cognitive function, they specifically highlighted the effects in vegan and vegetarian 

populations. Rae et al. made very interesting observations(16). They examined the effect of creatine 

monohydrate on executive function performance in a group (N = 45) consisting of vegans (n = 18) and 

vegetarians (n = 27). They found a significant positive impact on executive functions (but did not assess non-

executive functions). However, Benton and Donohoe (17) did not find any significant differences between 

omnivores and vegetarians after supplementation. As a result, they combined their data and did not report 

results specifically for vegetarians. Nevertheless, they noted that vegetarians taking creatine supplementation 

performed better in a memory recall test compared to omnivores taking the same supplement. Strangely, after 

creatine supplementation, omnivores actually performed worse on a short-term memory task than they did at 

baseline. This is very difficult to explain. It is important to note that, overall, there were no significant 

differences between omnivores and vegetarians in this study. Analyzing the group of older adults, similar to 

the case with vegans and vegetarians, studies conducted among older adults have consistently shown lower 

levels of total creatine in muscles compared to younger adults(18-20). However, with regard to the brain, 

longitudinal and cross-section studies show that total brain creatine content increases with age(21, 22). It is 

claimed that this aims to compensate for the decline in brain morphology and function associated with the 

aging process(23, 24). To understand the claims described above regarding the necessity of creatine 

supplementation in older adults, we must examine the empirical evidence concerning the interactions between 

brain health and cognitive abilities in older individuals. There is evidence suggesting that the brains of older 

adults show a reduction in structure, volume, size, white matter integrity, functional connectivity, and the 

number of dopaminergic receptors (23, 24): reduction in the number of mitochondria; changes in the size, 

shape, and structural composition of mitochondria; a decrease in mitochondrial oxygen consumption; and a 

reduced ability to synthesize ATP(25). Only two studies have investigated the effects of supplementation in 

older adults. McMorris et al. (13) found a significant improvement in three executive functions and one non-

executive function, but two non-significant effects in other non-executive tasks. Alves et al. (26) found no 

significant effects on any variables (three executive functions and four non-executive functions). There were 

large differences in treatment protocols. McMorris et al. administered 4 × 5 g/day for 7 days, while participants 

in the Alves et al. study received 4 × 5 g/day for 5 days, followed by 1 × 5 g/day for 163 days. This suggests 

that participants in the Alves et al. study should have shown a greater positive effect (5). However, age also 

differed. McMorris et al.’s group had a mean age of 76.4 (SD 8.8) years, while the participants in Alves et al. 

had a mean age of 66.8, with a range of 60-80 years. Both of these factors may have influenced the results, but 

again, we really need to understand the total creatine content in the brain to explain the differences between 

the two studies. 

Systematic review and meta-analysis of randomized controlled trials performed by Prokopidis K et. 

al.(14), showed very interesting results after analyzing 23 of RCTs. Almost half of the analyzed RCTs 

compared the effect of creatine supplementation with a placebo. This analysis assessed memory outcomes. 
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Memory was assessed using multiple evaluation tools in the included studies. The Rey Auditory Verbal 

Learning Test consists of 4 tasks assessing free and delayed recall memory, immediately after and 20 minutes 

following the presentation of a list of 12 words, respectively(27). The digit span test was used to assess short-

term memory, where participants were asked to repeat sequences of digits both forward and backward(26). n 

this test, performance was assessed based on the number of digits participants were able to correctly recall. 

Additionally, current memory was evaluated through the participants’ ability to correctly guess the mouse 

button press corresponding to an immediately displayed letter on the screen for 1 second(28). In the Sternberg 

memory task, participants were asked to memorize a set of 6 letters displayed on the monitor screen for 20 

seconds(28). The letters were then displayed on the screen one at a time, and participants had to press a specific 

mouse button to indicate whether the letter displayed was present in the memorized set. The definitions of the 

measurements used to assess aspects of memory and complex memory using the Brief Battery of Cognitive 

Screening were not provided. The Corsi Block Test, a variation of the Corsi Block Tapping Test, was used to 

assess memory recall and the reproduction of the sequence of block positions on the screen. Additionally, the 

reverse Corsi Block Test was used to assess the recall of the sequence in reverse order. For the assessment of 

short-term memory using the phonological loop, a visual Digit Span Test was employed, where the goal was 

to recall as many digits as possible. 

The main analysis showed that memory performance after creatine supplementation, compared to 

placebo, improved, although a moderate degree of heterogeneity was observed between the included RCTs 

(standard mean difference [SMD] = 0.29; 95% CI, 0.04–0.53; I2 = 66%; P = 0.02). A series of subgroup 

analyses showed that creatine monohydrate supplementation at low doses (≤ 5 g/day) (SMD = 0.24; 95% CI, 

-0.04 to 0.52; I2 = 38%; P = 0.09) or high doses (> 5 g/day) (SMD = 0.33; 95% CI, -0.07 to 0.74; I2 = 78%; P 

= 0.11) was not associated with an improvement in memory measurement outcomes. Furthermore, no 

differences were observed after supplementation in young adults (ages 11–31) (SMD = 0.03; 95% CI, -0.14 to 

0.20; I2 = 0%; P = 0.72); however, in older adults (ages 66–76), increased memory performance was observed 

(SMD = 0.88; 95% CI, 0.22 to 1.55; I2 = 83%; P = 0.009). The duration of treatment also had no effect on the 

treatment outcomes (≤2 weeks, SMD = 0.33; 95% CI, -0.07 to 0.74; I2 = 78%; P = 0.11; >2 weeks, SMD = 

0.24; 95% CI, -0.04 to 0.52; I2 = 38%; P = 0.09) Nor did sex have an impact on the treatment outcomes 

([women and men, SMD = 0.26; 95% CI, -0.05 to 0.57; I2 = 69%; P = 0.10], [women, SMD = 0.39; 95% CI, 

-0.07 to 0.86; I2 = 62%; P = 0.10], [men, SMD = −0.12; 95% CI, -1.02 to 0.78; P = 0.79])(13, 26-30). A 

significant improvement in memory performance was observed after creatine monohydrate supplementation 

in powder form (SMD = 0.35; 95% CI, 0.05–0.66; I2 = 73%; P = 0.02), but no effect was found with capsule-

form creatine monohydrate (SMD = 0.04; 95% CI, -0.30 to 0.39; I2 = 0%; P = 0.80). Additionally, study results 

showed significant improvement under non-stressful conditions (SMD = 0.43; 95% CI, 0.09–0.78; I2 = 75%; 

P = 0.01), while no changes were observed under stressful conditions (SMD = 0.03; 95% CI, -0.23 to 0.30; I2 

= 1%; P = 0.80). Furthermore, in cohorts where the loss to follow-up was less than 15%, a significant 

improvement in memory was observed (SMD = 0.33; 95% CI, 0.04–0.62; I2 = 68%; P = 0.03), while no 

significant differences were found in cohorts where the loss to follow-up exceeded 15% (SMD = 0.02; 95% 

CI, -0.26 to 0.29; I2 = 0%; P = 0.90). 

This meta-analysis also reveals that creatine monohydrate supplementation did not affect memory 

performance when higher doses were used (i.e., > 5 g/day). Although there is limited data examining the dose-

response relationship of creatine on memory, the results suggest that the amount of endogenous creatine 

synthesis or dietary creatine intake may be sufficient to maintain adequate creatine stores in the brain(31) and 

that higher doses of exogenous creatine are not required, despite creatine’s limited ability to cross the blood-

brain barrier. Therefore, higher doses of creatine supplementation may not be necessary to optimize creatine 

content in the brain(32, 33) and (re)synthesis of ATP through mitochondrial creatine kinases(34). Currently, 

little is known about the impact of intervention duration. The subgroup analysis did not show significant 

differences between short-term studies (≤ 2 weeks) and long-term studies (> 2 weeks), but significantly longer 

studies are likely needed to demonstrate solid changes over time. 

In the publication by Stares A et al.(15) The population of interest consisted of healthy older adults, 

arbitrarily defined as those aged 65 years. However, age-related declines in skeletal muscle mass, muscle 

strength, and BMD occur consistently after the fourth decade of life. Therefore, for study selection, this review 

included participants aged 48 years and older. Additional inclusion criteria included creatine supplementation, 

the presence of a true control group (without creatine supplementation), a physical training program, 

randomized controlled trials, and outcome measures in at least one of the following: strength, body 

composition, functional performance, endurance, and cognition. The present study included only one paper 
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assessing cognitive function. The study examined the potential additive effects of daily creatine 

supplementation combined with 24 weeks of resistance training (RT) on a battery of cognitive and 

psychological outcomes. Although both the RT with creatine and placebo groups showed a reduction in scores 

on the Geriatric Depression Scale compared to their respective non-RT controls (P < .0001 and P < .01, 

respectively), no additional effect of creatine supplementation on mental status was observed compared to RT 

alone. Cognitive performance remained unchanged for all groups across all cognitive tests (data not shown). 

Previous studies have demonstrated the positive effects of creatine on depression(35), memory and spatial 

recall(29), and neuroprotection during unfavorable environmental condittions(36). The neuroprotective effect 

is believed to occur partly through the maintenance of mitochondrial bioenergetics and the reduction of 

oxidative stress(37). Since exercise alone has been shown to have neuroprotective properties in the brain, Alves 

et al. (26)aimed to investigate the potential additive effect of creatine combined with resistance training on 

mental health indicators, including emotional state and cognition. Although the study demonstrated positive 

effects of resistance training on emotional state, no creatine-specific effects were observed. The direct effects 

of creatine supplementation on the central nervous system are likely very limited due to the low efficiency of 

creatine in crossing the blood-brain barier. Although the study demonstrated positive effects of resistance 

training on emotional state, no creatine-specific effects were observed. The direct effects of creatine 

supplementation on the central nervous system are likely very limited due to the low efficiency of creatine 

crossing the blood-brain barrier. The effects may depend on baseline creatine levels in the brain and its turnover 

rate, which may also change throughout life. Moreover, previous studies have shown positive effects of 

creatine in the brain under stress conditions, suggesting that any cognitive benefits may occur in individuals 

with underlying deficiencies in brain energy metabolism or increased energy demand(36). 

In the publication by Stares A et al.(15) The population of interest consisted of healthy older adults, 

arbitrarily defined as those aged 65 years. However, age-related declines in skeletal muscle mass, muscle 

strength, and BMD occur consistently after the fourth decade of life. Therefore, for study selection, this review 

included participants aged 48 years and older. Additional inclusion criteria included creatine supplementation, 

the presence of a true control group (without creatine supplementation), a physical training program, 

randomized controlled trials, and outcome measures in at least one of the following: strength, body 

composition, functional performance, endurance, and cognition. The present study included only one paper 

assessing cognitive function. The study examined the potential additive effects of daily creatine 

supplementation combined with 24 weeks of resistance training (RT) on a battery of cognitive and 

psychological outcomes. Although both the RT with creatine and placebo groups showed a reduction in scores 

on the Geriatric Depression Scale compared to their respective non-RT controls (P < .0001 and P < .01, 

respectively), no additional effect of creatine supplementation on mental status was observed compared to RT 

alone. Cognitive performance remained unchanged for all groups across all cognitive tests (data not shown). 

Previous studies have demonstrated the positive effects of creatine on depression(35), memory and spatial 

recall(29), and neuroprotection during unfavorable environmental condittions(36). The neuroprotective effect 

is believed to occur partly through the maintenance of mitochondrial bioenergetics and the reduction of 

oxidative stress(37). Since exercise alone has been shown to have neuroprotective properties in the brain, Alves 

et al. (26)aimed to investigate the potential additive effect of creatine combined with resistance training on 

mental health indicators, including emotional state and cognition. Although the study demonstrated positive 

effects of resistance training on emotional state, no creatine-specific effects were observed. The direct effects 

of creatine supplementation on the central nervous system are likely very limited due to the low efficiency of 

creatine in crossing the blood-brain barier. Although the study demonstrated positive effects of resistance 

training on emotional state, no creatine-specific effects were observed. The direct effects of creatine 

supplementation on the central nervous system are likely very limited due to the low efficiency of creatine 

crossing the blood-brain barrier. The effects may depend on baseline creatine levels in the brain and its turnover 

rate, which may also change throughout life. Moreover, previous studies have shown positive effects of 

creatine in the brain under stress conditions, suggesting that any cognitive benefits may occur in individuals 

with underlying deficiencies in brain energy metabolism or increased energy demand(36). 

 

 

 

 

 

 



3(47) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 7 

 

Discussion 

The results of this systematic review indicate that creatine supplementation may have some positive 

effects on cognitive function in elderly individuals, particularly in memory and processing speed. However, 

the overall impact remains inconsistent across studies. The meta-analysis by Xu et al. demonstrated a 

significant improvement in memory and attention span, with a moderate effect size. On the other hand, the 

systematic review by McMorris et al. raised concerns regarding the variability in creatine’s effects on different 

populations, particularly in vegetarians and omnivores. Some studies reported improvements in executive 

functions, while others failed to show any significant benefits. 

One of the key findings of this review is that the beneficial effects of creatine supplementation on 

cognition appear to be more pronounced in populations with underlying medical conditions or in individuals 

with lower baseline creatine levels. This aligns with previous research suggesting that creatine acts as a 

neuroprotective agent by maintaining mitochondrial bioenergetics and reducing oxidative stress. However, its 

limited ability to cross the blood-brain barrier may explain why some studies found no significant 

improvements in overall cognitive function. Another notable observation is the potential dose-dependent 

effects of creatine supplementation. While Prokopidis et al. found a significant improvement in memory 

performance in older adults, they noted that higher doses (>5 g/day) did not yield greater benefits. This suggests 

that endogenous creatine levels or dietary intake may already be sufficient for cognitive function in some 

individuals, reducing the necessity for higher supplementation doses. Additionally, the effectiveness of 

creatine supplementation appeared to be influenced by the mode of administration, with powder-form 

supplementation yielding better results compared to capsules. 

The study by Stares et al. explored the combined effects of resistance training and creatine 

supplementation, finding that exercise alone had a more significant impact on cognitive function than creatine 

supplementation. This further suggests that creatine’s cognitive benefits might be context-dependent, possibly 

requiring additional physiological stressors or deficiencies to exert a noticeable effect. Despite these findings, 

there are several limitations to this review. Many studies included in the analysis had small sample sizes, 

limiting the generalizability of the results. Additionally, heterogeneity in study methodologies, including 

variations in supplementation duration, cognitive assessment tools, and participant characteristics, makes 

direct comparisons challenging. More rigorous and long-term studies are necessary to determine the optimal 

dosage, duration, and conditions under which creatine supplementation may have the most pronounced 

cognitive benefits. 

 

Conclusions 

Creatine supplementation shows promise as a potential intervention to enhance cognitive function in the 

elderly, particularly in areas such as memory and processing speed. However, the overall evidence remains 

mixed, with several studies failing to find significant improvements in executive function and general 

cognition. The greatest benefits appear to be observed in populations with medical conditions or those with 

lower baseline creatine levels, supporting its role as a neuroprotective agent. 

Further research is needed to better understand the mechanisms underlying creatine’s effects on brain 

function, particularly its interaction with age-related changes in mitochondrial metabolism and oxidative stress. 

Additionally, future studies should explore optimal dosing strategies, supplementation duration, and potential 

synergistic effects with other lifestyle interventions, such as exercise. 

In conclusion, while creatine supplementation may hold potential as a cognitive enhancer in aging 

populations, it should not be considered a standalone intervention. A holistic approach that includes a healthy 

diet, physical activity, and other neuroprotective strategies remains essential for maintaining cognitive function 

in older adults. 
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