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Creatine at a Glance

Creatine with strength training increased maximal strength and fat-free mass more than placebo in several meta-analyses 34?2,

For sprint and Wingate performance, several controlled studies found advantages over placebo 65'32'5 while others found no difference 2232,

86201 12180

Kidney function remained unchanged in several controlled studies , and side effects were as common in reviews and studies as with placebo

We evaluated 367 human studies on Creatine, including 165 randomised controlled trials and 70 meta-analyses or systematic reviews; the controlled studies
include 8,940 participants in total. As of 3 October 2026.

1. What Is Creatine? Occurrence, Origin and Forms

Creatine is a substance the body makes itself in the liver, kidneys and pancreas from three amino acids. As creatine phosphate it serves as a rapid energy
store in muscles and the brain.

Food provides creatine mainly from meat and fish; vegetarian and vegan diets lack this source.

Creatine for supplements is made chemically, mostly as creatine monohydrate, which is the form used in most studies.

Forms and Preparations Studied

« Creatine monohydrate
« Other creatine forms (hydrochloride, ethyl ester, buffered creatine)
» Loading phase with a high dose and maintenance dose

« Combination products with creatine — the other ingredients are named in each case
Not covered on this page:

« Creatine kinase and creatinine as laboratory values without creatine supplementation

2. What Does Creatine Do? Results by Area

AREA RESULT IN CONTROLLED STUDIES STRENGTH OF EVIDENCE STUDIES PARTICIPANTS
Strength and muscle mass mixed high 30 meta-analyses - 102 controlled - 33 other 1122

Sprint and endurance performance mixed high 13 meta-analyses - 78 controlled - 23 other 698

Muscles and bones in older age mostly no difference high 16 meta-analyses - 19 controlled - 17 other 193

Memory and brain mixed high 12 meta-analyses - 21 controlled - 25 other 379

Mood and depression mixed high 3 meta-analyses - 12 controlled - 9 other 140

Kidney values and tolerability mostly no difference low 7 meta-analyses - 26 controlled - 23 other 474

Other outcomes mixed high 24 meta-analyses - 141 controlled - 62 other 8,324

How to read the table: counted are human studies whose results concern the area. "High"” means at least one meta-analysis and two controlled studies
showing improvement, or at least three controlled studies of which three quarters show improvement, with at least 300 participants in total. “Moderate”
means at least two controlled studies showing improvement, as a majority, or one meta-analysis alongside controlled studies. “Low" means one controlled
study showing improvement. Where an area has no controlled study, the strength of evidence is at most “low" (result “reviews only” or “observational data
only”). Everything else is “unclear”. A study counts as showing improvement when at least half of its outcomes in this area improved. Reviews of
combination products do not count as meta-analyses; results that only describe side effects or shares of users do not count as an effect. The same study is
counted only once.
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3. What the Studies Show in Detail

Crealine, Strength and Muscle Mass: Human Studies

Creatine with strength training increased maximal strength more than placebo in several meta-analyses, for example in bench and chest press 38422,
Isometric muscle strength was also higher than with placebo in several controlled studies #°°°?', Fat-free mass improved in several controlled studies 7.
Handgrip strength improved in several controlled studies '°°%%', Muscle mass was improved in several controlled studies '5°2°¢. The number of repetitions
and Wingate performance were higher than with placebo in two controlled studies '8, Muscle thickness increased more with creatine than with placebo in
one controlled study 74, Individual strength measures such as leg press, upper body strength or knee extension showed no established difference in the
same meta-analyses 3'®?2, Several controlled studies also found no difference in muscle strength "°"°71"®_ Several controlled studies found no difference in
fat-free mass 2197188 Several controlled studies found no difference in isometric strength 24292226 One meta-analysis and one controlled study found no
difference in handgrip strength 2°3. During immobilization of the leg, creatine did not preserve muscle mass better than placebo '°%. One controlled study
found no difference in muscle thickness '€°. The findings apply to creatine monohydrate, sometimes with a loading phase and maintenance dose, usually in
combination with strength training. Creatine monohydrate with conjugated linoleic acid increased strength and fat-free mass more than placebo in older
people ¥7; with HMB, the results were inconsistent °®. The evidence is strong, but many studies were small and short, and the heterogeneity between
populations, training protocols and dosages leaves open for whom and under what conditions the benefit is greatest.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON
T Kreider et systematic review - 12,839 participants Creatine, mostly creatine monohydrate; mean 0.166 g/kg/d (about 12.5 g/d); mean 64.7 days, studies up to 14 yrs; v
al. 2025

3 meta-analysis - 1,937 participants Creatine supplementation; vs. Placebo

Kazeminasab

etal. 2025

5 Wang et al. meta-analysis - 1,211 participants Creatine supplementation (compared with protein and omega-3); vs. Protein, omega-3 supplementation and control
2026

6 Delpino et meta-analysis - 1,192 participants Creatine supplementation; vs. Placebo or control, with/without exercise

al. 2022

8 Sharifian et meta-analysis - 1,093 participants Creatine supplementation plus exercise training; vs. Placebo plus exercise training

al. 2025

9 Davies et meta-analysis - 1,076 participants Creatine supplementation; vs. Placebo

al. 2024

0 Davies et meta-analysis - 1,076 participants Creatine supplementation; vs. Placebo

al. 2023

3 Chen et al. meta-analysis - 763 participants Creatine monohydrate (3 studies) plus structured exercise; vs. Exercise alone or placebo plus exercise

2026

Further studies in this area: * 16 18 22 25 29 31 38 41 42 43 44 45 47 50 53 55 60 61 63 64 65 66 67 69 70 80 87 89 90 93 94 97 98 100 101 102 103 107 108 109 112 113 114 115 116 117 120 121 122
123 124 125 126 127 133 134 136 137 141 143 144 145 146 147 152 155 156 157 160 161 162 163 164 167 170 173 174 175 176 178 180 181 183 187 192 193 194 198 199 200 201 202 206 208 209 211 213 214 216
218 223 224 225 226 229 231 233 234 235 237 242 243 244 248 249 252 254 256 257 258 261 263 265 266 273 274 276 283 285 288 291 296 305 307 308 309 310 311 312 321 322 323 324 330 332 334

335 337 339 346 352 353 356 358 360 362

Creatine, Sprint and Endurance Performance: Human Studies

For sprint and endurance performance, the picture is mixed. Several controlled studies found better sprint performance than with placebo '¥'2'5248 while

others found no difference, for example in swimmers 2'2%2, Meta-analyses showed advantages for Wingate performance and anaerobic performance, but
not for aerobic performance *%°. In active women, creatine monohydrate improved the fatigue index in repeated sprints, especially in the high-hormone cycle
phase; heart rate variability remained unchanged °¢. The findings apply predominantly to creatine monohydrate, sometimes with a loading phase and
maintenance dose. Buffered creatine monohydrate (Kre-Alkalyn) did not perform better than creatine monohydrate (Creapure) in the Wingate test °. A
systematic review of alternative creatine forms such as magnesium chelate, citrate, malate, ethyl ester, nitrate and pyruvate found no consistent
performance improvement over placebo °’. Creatine monohydrate with maltodextrin showed no differences in sprint time, fatigue index and blood lactate 2.
Creatine monohydrate plus conjugated linoleic acid improved muscular endurance and isokinetic knee extension strength %’. Creatine monohydrate plus
HMB improved anaerobic performance in some of the studies; the only study on aerobic performance found no advantage °. The evidence is strong, but
the heterogeneity between studies, populations and training support leaves open for whom and under what conditions the benefit is greatest.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

3 meta-analysis - 1,937 participants Creatine supplementation; vs. Placebo

Kazeminasab

etal. 2025

5 Wang et al. meta-analysis - 1,211 participants Creatine supplementation (compared with protein and omega-3); vs. Protein, omega-3 supplementation and control
2026
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STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

20 Gras et al. systematic review - 424 participants Creatine supplementation (form not stated); vs. Placebo

2023

21 Huang et meta-analysis - 361 participants Creatine supplementation; vs. Placebo

al. 2024

23 Aguinaga- systematic review - 310 participants Creatine supplementation (form not specified); vs. Other nutrition interventions or control
Ontoso et al.

2023

26 Metzger systematic review - 268 participants Creatine supplementation; vs. Randomized controlled trials in over 75% of studies

etal. 2023

37 systematic review Creatine monohydrate; Loading 20 g/day, sometimes maintenance 2-5 g/day; Loading phase 5-7 days; vs. Placebo or
Wesotowski

etal. 2026

42 Tam et al. systematic review Creatine supplementation; range of dosage strategies; 5 days to 12 weeks; vs. Placebo
2025

Further studies in this area: 44 56 57 58 63 65 66 68 84 88 92 95 96 97 98 102 107 112 119 120 122 123 129 131 133 134 135 136 140 143 144 146 149 151 152 154 155 157 159 160 162 166 174 175 176
181182 183 187 190 193 194 196 197 198 199 202 207 208 210 215 216 220 225 227 228 232 233 236 240 242 247 248 249 251 257 258 260 261 263 265 271 272 273 274 275 285 305 306 312 315 316 321

322 324 327 335 336 339 341 348 350 353 356 357 358

Creatine, Muscles and Bones in Older Age: Human Studies

In older people, creatine showed benefits for fat-free mass in several controlled trials and meta-analyses, mostly in combination with strength training
1416182260 Muscle mass also improved in individual studies and meta-analyses 7°2'*. The sit-to-stand test was better under creatine in several controlled trials
922 A single randomized controlled trial also found better physical function °. Bone findings are inconsistent: one randomized controlled trial found more
bone mineral content in the arm 23, another a larger bone area in the shinbone 7°. Several controlled trials and meta-analyses, by contrast, showed no
difference in bone density &'630188191 No difference was found in bone mineral content or bone quality either in controlled trials "#°'®, Mostly creatine
monohydrate was studied, usually with or without accompanying strength training. What remains open is the optimal dose, a possible loading phase, and
whether the benefit extends to bones and fall risk over longer periods.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON
8 meta-analysis - 1,093 participants Creatine supplementation plus exercise training; vs. Placebo plus exercise training
Sharifian

etal.

2025

9 Davies meta-analysis - 1,076 participants Creatine supplementation; vs. Placebo
etal.
2024

0 Davies meta-analysis - 1,076 participants Creatine supplementation; vs. Placebo
etal.
2023

13 Chen meta-analysis - 763 participants Creatine monohydrate (3 studies) plus structured exercise; vs. Exercise alone or placebo plus exercise
etal.
2026
14 meta-analysis - 721 participants Creatine supplementation; 7-52 weeks; vs. Placebo during resistance training 2-3 days/week
Chilibeck
etal.
2017

16 systematic review - 608 participants creatine monohydrate, with or without resistance training; =5 g/day effective; <3 g/day without RT no effect; 12-104 weeks
Naddafha

etal.

2026

8 Liu et systematic review - 482 participants creatine plus resistance training (2-3 sessions/week); 8-104 weeks; vs. placebo plus resistance training
al. 2025
22 meta-analysis - 357 participants Creatine (form not stated in abstract); Resistance training 12.6 + 4.9 weeks; vs. Creatine + resistance training vs. resistanc
Devries

etal.

2014
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Further studies in this area: 30 38 43 47 53 60 64 68 70 80 106 117 122 134 153 167 178 179 180 184 188 191 200 205 211 214 230 252 307 308 309 310 313 318 319 323 328 331 332 333 337 338
345 346

Creatine, Memory and Brain: Human Studies

For memory and brain, the studies show a mixed picture: several meta-analyses found better memory performance after creatine monohydrate, in one of
them especially in older adults 72454, Attention also improved in controlled trials 7, and processing speed in further ones "72°3, Studies found no difference
in overall cognition, executive function, and logical thinking 7°27°, One randomized controlled trial with creatine monohydrate added to escitalopram found
more favorable neurochemical markers in women with major depression . It remains open which form, dose, and population actually benefit.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

4 systematic review - 1,542 participants Creatine monohydrate (in intervention studies) or estimated dietary creatine intake; vs. Not uniform; two double-blind ints

Marshall
etal.
2026

7 Xu et meta-analysis - 492 participants creatine monohydrate; short <4 weeks vs. long 24 weeks; vs. placebo or control
al. 2024

24 systematic review - 281 participants Oral creatine supplementation; vs. Placebo or control within the RCTs

Avgerinos
etal.
2018

33 systematic review Creatine monohydrate as adjunct treatment; 2 to 10 g/day; 4-8 weeks; vs. Placebo, added to SSRI, pharmacotherapy or

Jeryous
etal.
2026

39 systematic review Creatine supplementation
Williams
etal.

2026

46 Xu et systematic review Creatine supplementation
al. 2025

51 systematic review Creatine supplementation

McMorris
etal.
2024

52 EFSA systematic review Creatine supplementation; 20 g/day, 2.2-14 g/day, 5 g/day; 5-7 days, 6 weeks after 5-day loading; vs. Lower doses, cont
etal.
2024

Further studies in this area: 54 63 64 68 79 82 85 92 128 135 136 143 152 169 172 204 212 213 216 241 243 247 253 262 267 281 285 286 287 290 291 292 297 303 307 310 312 317 320 321 323
324 325 326 329 333 337 346 347 355

Creatine, Mood and Depression: Human Studies

In adults with depression, creatine monohydrate as an addition to cognitive behavioral therapy showed improvement in depression severity . Also as an
addition to escitalopram, creatine monohydrate improved depressive symptoms in women with major depression #°. A systematic review found a decrease in
depression severity and a higher remission rate, while treatment response did not differ 7. Another systematic review found creatine as an addition to
escitalopram or cognitive behavioral therapy more effective than placebo, but not in adolescents or bipolar depression *3. In bipolar depression, a
randomized controlled trial found no change in the MADRS score, but a higher remission rate °°. By contrast, a randomized controlled trial in physically
active men found no difference in mood after a single dose . A randomized controlled trial with a combined preparation of creatine monohydrate, beta-
alanine, L-taurine, L-leucine, and caffeine showed no change in mood states '?2. A randomized controlled trial with creatine monohydrate plus maltodextrin
found no difference in mood state '°2. The findings come predominantly from small, short studies in specific patient groups; dose, loading phase, and
training accompaniment were reported only partially, and transferability to broader populations remains open.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

7 Eckert systematic review - 1,093 participants Creatine supplementation; vs. Placebo
etal.
2025
33 systematic review Creatine monohydrate as adjunct treatment; 2 to 10 g/day; 4-8 weeks; vs. Placebo, added to SSRI, pharmacotherapy or |
Jeryous

etal.

2026
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STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON
39 systematic review Creatine supplementation

Williams

etal.

2026

85 yoon randomised controlled - 52 participants creatine monohydrate added to escitalopram; 8 weeks; vs. placebo added to escitalopram
etal.
2016
99 randomised controlled - 35 participants Creatine monohydrate as adjunctive therapy; 6 g daily; 6 weeks; vs. Placebo added to regular medication
Toniolo
etal.
2018
122 randomised controlled - 20 participants Pre-workout blend with creatine monohydrate, beta-alanine, L-taurine, L-leucine, caffeine; 30 g supplement 30 minutes
Outlaw

etal.

2014

143 Ben randomised controlled - 11 participants Creatine monohydrate or placebo; 0.1 g/kg body mass, single dose; Single dose per experimental condition; vs. Placebo,
etal.
2026
152 randomised controlled - 8 participants Creatine supplement (form not stated); 10 weeks; vs. Placebo plus supervised progressive resistance training
Butchart

etal.

2022

Further studies in this area: 158 162 204 213 219 243 269 301 303 312 317 324 326 337 346 354

Creatine, Kidney Values and Tolerability: Human Studies

In this area, the studies predominantly show that creatine administration does not impair kidney function. Several controlled studies found no differences in
kidney function 2°1257 and in kidney and liver function 266138 Urine parameters also remained unchanged in several controlled studies 38185217266 gjde
effects were as common in systematic reviews and controlled studies as with placebo '2'2'89205 One meta-analysis found higher serum creatinine and a
calculated lower filtration rate, but no difference on direct measurement "7 Creatine monohydrate was predominantly investigated; with conjugated linoleic
acid, plasma creatinine rose, while creatinine clearance remained unchanged %’. It remains open how long-term intake affects people with pre-existing
kidney disease, since most studies ran in healthy individuals or small groups.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

TKreider systematic review - 12,839 participants Creatine, mostly creatine monohydrate; mean 0.166 g/kg/d (about 12.5 g/d); mean 64.7 days, studies up to 14 yrs; vs. P
etal.
2025
2 systematic review - 12,800 participants Creatine monohydrate; grouped into tertiles (low, moderate, high); grouped into tertiles (low, moderate, high); vs. Place
Gonzalez

etal.

2026

deetal. systematic review - 1,036 participants Creatine supplementation; vs. Placebo
2026

2 de et al. systematic review - 951 participants Creatine monohydrate (oral); vs. Placebo or control (stratified by dosing regimen)
2020
16 systematic review - 608 participants creatine monohydrate, with or without resistance training; =5 g/day effective; <3 g/day without RT no effect; 12-104 we
Naddafha
etal.
2026

32 systematic review - 87 participants Creatine supplementation; vs. Placebo, metformin, glibenclamide
Mancini et

al. 2022

34 Tsjaras meta-analysis Creatine supplementation; Subgroups <1 month and >1 month; vs. Control group without creatine
etal.
2026
40 systematic review Creatine monohydrate
Rubinchuk

etal.

2026
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Further studies in this area: 48 64 78 86 97 98 101 109 116 118 130 134 138 143 147 150 155 157 159 180 185 188 189 201 203 204 205 209 217 223 235 257 266 273 281 282 285 291 293 294 306

313 316 346 348 349 350 361

Creatine: Further Outcomes in Studies

Many different outcome measures have been investigated in this field, and results are mixed. Several meta-analyses found a lower body fat percentage
under creatine with strength training #'°%’; absolute fat mass did not differ '?’. Creatine and phosphocreatine levels in muscle rose more strongly than under
placebo in several controlled trials 91926 while in others phosphocreatine remained unchanged '°""3329" Muscle soreness and pain decreased more
strongly than under placebo in several controlled trials 29127146270 a5 did inflammatory markers such as TNF-a 292", Qverall certainty is high because
numerous randomized controlled trials and meta-analyses exist. Mostly creatine monohydrate was studied, sometimes with a loading phase and training
accompaniment. Which dosage and type of exercise are most beneficial for the individual outcomes remains open; in early Huntington's disease, creatine
did not slow functional decline 77.

STUDY DESIGN - PARTICIPANTS PREPARATION - DOSE - DURATION - COMPARISON

T Kreider systematic review - 12,839 participants Creatine, mostly creatine monohydrate; mean 0.166 g/kg/d (about 12.5 g/d); mean 64.7 days, studies up to 14 yrs; vs. Plc
etal.
2025
2 systematic review - 12,800 participants Creatine monohydrate; grouped into tertiles (low, moderate, high); grouped into tertiles (low, moderate, high); vs. Placeb
Gonzalez

etal.

2026

5 Wang meta-analysis - 1,211 participants Creatine supplementation (compared with protein and omega-3); vs. Protein, omega-3 supplementation and control
etal.
2026

8 meta-analysis - 1,093 participants Creatine supplementation plus exercise training; vs. Placebo plus exercise training

Sharifian
etal.
2025

2 de et systematic review - 951 participants Creatine monohydrate (oral); vs. Placebo or control (stratified by dosing regimen)
al. 2020

5 Forbes meta-analysis - 609 participants Creatine supplementation; vs. Placebo during resistance training
etal.
2019

9 Del et systematic review - 463 participants Creatine supplementation (CrS); vs. Creatine vs. placebo group or baseline
al. 2025

21 Huang meta-analysis - 361 participants Creatine supplementation; vs. Placebo
etal.
2024

Further studies in this area: 25 27 28 3132 33 35 36 37 39 40 4144 49 50 56 57 59 6162 63 66 68 7172 73 74 75 76 77 78 79 80 81 83 84 86 88 89 90 91 92 93 94 95 97 98 99 100 101 103 104
105 108 109 110 11 113 114 116 117 118 119 120 121 122 123 125 126 127 130 131 132 133 134 135 136 138 139 141 142 143 146 147 148 149 150 152 153 154 155 156 157 158 159 160 162 163 164 165 167 168 169
170 171 173 175 176 177 178 181 182 184 186 190 195 196 197 199 201 202 203 206 208 210 211 212 214 215 216 221 222 223 224 226 229 231 232 234 235 236 237 238 239 240 243 244 245 246 250 251 254
255 256 257 259 262 264 265 266 268 269 270 272 273 275 276 277 278 279 280 281 283 284 285 286 287 288 289 290 291 292 293 294 295 297 298 299 300 302 304 305 310 312 313 314 316 321 324

326 327 332 335 336 340 342 343 344 345 347 348 351 352 354 357 358 359 361 362

4. How Is Creatine Dosed? Preparation, Dose and Duration in Studies

The studies predominantly used creatine monohydrate, sometimes with a loading phase and maintenance dose, usually in combination with strength
training. Buffered creatine monohydrate (Kre-Alkalyn) did not perform better than creatine monohydrate (Creapure) in the Wingate test °2. Combination
products were tested less often: with HMB, some advantages for strength and anaerobic performance were seen %; with conjugated linoleic acid, more
strength and fat-free mass than with placebo /.

PREPARATION OR FORM DOSE DURATION STUDY
creatine monohydrate vs. placebo 10 g/d at least 5 years (maximum follow-up 8 years) 7
creatine monohydrate 10 g/day (parent trial intervention) 10 gm/day 1-6 years of longitudinal data 72
Creatine 3 g/day, partly with folic acid 3 g creatine daily 12 weeks 73
Creatine 3 g/day, partly with folic acid 400 pg/day 3 g creatine per day 24 weeks 74
Creatine 3 g/day, some with 400 ug folic acid 3 g creatine daily 24 weeks 75
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PREPARATION OR FORM DOSE DURATION STUDY
Creatine (comparison arms: folic acid 400/800 pg/d, placebo) 3 g/d creatine 12 weeks 76
Creatine monohydrate up to 40 g daily up to 48 months 77
Oral creatine monohydrate 10 g daily average 310 days 78
creatine supplement 5 g daily 6 weeks per phase (cross-over) 79
Daily creatine plus high-load resistance training (elastic bands or water) or 3 g daily 16 weeks 80
control
creatine monohydrate plus physical exercise 5 g/day 8 weeks 81
Creatine or placebo — 7 days 82
creatine supplement vs. placebo vs. control without supplement/exercise 25 g/d for 5 days, then 5 g/d 8 weeks 83
creatine monohydrate (CrMH) vs. carbohydrate drinks vs. placebo 25 g CrMH daily for 5 days 5 days 84
creatine monohydrate added to escitalopram — 8 weeks 85

—

5. Is Creatine Safe? Side Effects in Studies

Several controlled studies and systematic reviews report tolerability comparable to placebo without differences in side effects '2'?'8°, One meta-analysis
found higher serum creatinine and a calculated lower filtration rate, but no difference on direct measurement "?. In a large study in Huntington's disease,

gastrointestinal complaints occurred more often with creatine than with placebo ”’. In a cognition study, side effects were also more common with creatine
79

STUDY REPORTED SIDE EFFECTS

T Kreider et al. 2025 Side effects in 13.7% creatine vs 13.2% placebo studies, no significant difference
2 Gonzalez et al. 2026 reported side effects infrequent, primarily mild and nonspecific

" de et al. 2026 No kidney injury; creatinine and GFR changes reflect creatine metabolism

2 ge et al. 2020 No deaths or serious adverse outcomes; no differences in total, Gl events, weight, renal/hepatic
13 Chen et al. 2026 No increase in adverse events

16 Naddafha et al. 2026 mild and similar to placebo; renal indices unchanged

9 Del et al. 2025 CrS appears safe

24 pavgerinos et al. 2018 Creatine is described as safe

26 Metzger et al. 2023 No studies designed to address safety

31 salazar-Méndez et al. 2026 No major adverse events reported

32 Mancini et al. 2022 No major adverse effects observed

33 Jeryous et al. 2026 Generally well tolerated; 2 of 17 participants had hypomania/mania

6. What Remains Open: Limits of the Evidence

« Many studies were small and short, which limits the transferability of the results.

« The heterogeneity between populations, training protocols and dosages leaves open for whom and under what conditions the benefit is greatest.
« Long-term data in people with pre-existing kidney disease are still pending.

+ The EFSA, on application by a manufacturer, saw no established cause-and-effect relationship between creatine and better cognitive function 2.

» The optimal dose, a possible loading phase and the transferability to bone and fall risk over longer periods remain open.
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7. Bottom Line: What Is Established About Creatine

Creatine with strength training increased maximal strength and fat-free mass more than placebo in several meta-analyses 2, including in older people
For sprint performance and memory, the results are mixed 2'°2°4'*', Bone density remained unchanged in several controlled studies and meta-analyses

830188 Kidney function remained unchanged in several controlled studies 862" and side effects were as common in reviews and studies as with placebo
12180 The evidence is strong, but many studies were small and short, and the heterogeneity between populations, training protocols and dosages leaves

1422

open for whom and under what conditions the benefit is greatest.

Frequently Asked Questions

How well has Creatine been studied in humans?

We evaluated 367 human studies on Creatine, including 165 randomised controlled trials and 70 meta-analyses or systematic reviews; the controlled
studies include 8,940 participants in total. As of 3 October 2026.

Does Creatine help with strength and muscle mass? What the studies show

We evaluated 30 meta-analyses or systematic reviews, 102 controlled studies and 33 further studies; the controlled studies include 1,122 participants in
total. Result of the controlled studies: mixed. Strength of evidence under our published rules: high. Sources: '*%°

Does Creatine help with sprint and endurance performance? What the studies show

We evaluated 13 meta-analyses or systematic reviews, 78 controlled studies and 23 further studies; the controlled studies include 698 participants in
total. Result of the controlled studies: mixed. Strength of evidence under our published rules: high. Sources: 3520%'

Does Creatine help with muscles and bones in older age? What the studies show

We evaluated 16 meta-analyses or systematic reviews, 19 controlled studies and 17 further studies; the controlled studies include 193 participants in
total. Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: high. Sources: 891913

Does Creatine help with memory and brain? What the studies show

We evaluated 12 meta-analyses or systematic reviews, 21 controlled studies and 25 further studies; the controlled studies include 379 participants in
total. Result of the controlled studies: mixed. Strength of evidence under our published rules: high. Sources: 4772433

Does Creatine help with mood and depression? What the studies show

We evaluated 3 meta-analyses or systematic reviews, 12 controlled studies and 9 further studies; the controlled studies include 140 participants in
total. Result of the controlled studies: mixed. Strength of evidence under our published rules: high. Sources: 7332985

Does Creatine help with kidney values and tolerability? What the studies show

We evaluated 7 meta-analyses or systematic reviews, 26 controlled studies and 23 further studies; the controlled studies include 474 participants in
total. Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: low. Sources: '?""1?

Which form of creatine was investigated in the studies?

The studies predominantly used creatine monohydrate, sometimes with a loading phase and maintenance dose, usually in combination with strength
training. Buffered creatine monohydrate (Kre-Alkalyn) did not perform better than creatine monohydrate (Creapure) in the Wingate test °¢. Combination
products were tested less often: with HMB, some advantages for strength and anaerobic performance were seen °; with conjugated linoleic acid, more
strength and fat-free mass than with placebo 7.

How safe is creatine for the kidneys?

Several controlled studies found no differences in kidney function 2°'?%7, Urine parameters remained unchanged in several controlled studies
138185217266 One meta-analysis found higher serum creatinine and a calculated lower filtration rate, but no difference on direct measurement "'2"7.
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Which side effects were reported?

Tolerability was comparable to placebo in several controlled studies and systematic reviews, without differences in side effects '2'2'¢°, In a large study
in Huntington's disease, gastrointestinal complaints occurred more often with creatine than with placebo 7’ In a cognition study, side effects were also
more common with creatine 7°. In one study, significant weight gain was reported in the creatine group 8.

Does creatine show an effect in older people?

In older people, creatine showed advantages for fat-free mass in several controlled studies and meta-analyses, usually in combination with strength
training 416182260 The sit-to-stand test was better with creatine in several controlled studies °?2.

Is there evidence of benefits for the brain?

Several meta-analyses found better memory performance after creatine monohydrate, in one of them especially in older adults 7245, Attention also
improved in controlled studies "7, and processing speed in further studies 7252, Studies found no difference in overall cognition, executive function and
logical reasoning "757°. The EFSA, on application by a manufacturer, saw no established cause-and-effect relationship between creatine and better
cognitive function °2.
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