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iii-Lactate Dehydrogenase
iv-Delayed Onset Muscle Soreness
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i-Exercise-induced Muscle Damage
ii-Creatine Kinase
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((("creatine" or "creatine monohydrate" or “creatine supplem-
entation" or "creatine" loading") AND ("Exercise" or "training" or
"Exercise training" or "Physical Activity" or "eccentric exercise" or
"strength training" or "resistance training" or “endurance training" or
"strenuous exercise" or “exercise performance” or "muscle
performance” or “sports performance" or “muscle recovery" or
"sports fatigue™ or "athletes™)) AND ("Muscle soreness" or "delayed-
onset muscle soreness" or “range of motion" or "perceived soreness"
or "rate of perceived exertion" or "maximum voluntary contraction™
or “"creatine kinase" or "myoglobin™ or "troponin” or "lactate dehy-
drogenase" or "blood urea nitrogen™ or "serum creatinine" or "alanine
aminotransferease” or "serum glutamic-pyruvic transaminase” or
"aspartate aminotransferase” or “serum glutamic-oxaloacetic
transaminase" or "recovery" or "injury*" or "muscle*" or "perform*"
or "recover*"))
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v-Cochrane

vi-Preferred Reporting Items for Systematic Reviews and
Meta-Analyses

vii-Scopus

viii-Web of Science

ix-PubMed

x-Magiran

xi-Google Scholar
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i-Ergogenic

ii-Creatine Monohydrate
iii-Jiaming

iv-Doma
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Humans,
English

((("creatine" or "creatine monohydrate” or "“creatine supplementation” or “creatine
loading™) AND ("Exercise" or "training" or "Exercise training" or "Physical Activity" or
"eccentric exercise" or "strength training" or "resistance training" or "endurance training" or
"strenuous exercise” or "exercise performance" or "muscle performance” or "sports
performance” or "muscle recovery" or "sports fatigue" or "athletes")) AND ("Muscle
soreness" or "delayed-onset muscle soreness™ or "range of motion™ or "perceived soreness"
or "rate of perceived exertion" or "maximum voluntary contraction™ or “creatine kinase" or
"myoglobin" or "troponin" or "lactate dehydrogenase" or "blood urea nitrogen" or "serum
creatinine™ or "alanine aminotransferease™ or "serum glutamic-pyruvic transaminase" or
"aspartate aminotransferase” or "serum glutamic-oxaloacetic transaminase™ or "recovery"
or "injury*" or "muscle*" or "perform*" or "recover*"))

PubMed

YVYYY

Atrticle,
English

((("creatine™ or "creatine monohydrate” or “creatine supplementation” or “creatine
loading™) AND (“Exercise" or "training" or "Exercise training" or "Physical Activity" or
"eccentric exercise" or "strength training" or "resistance training" or "endurance training" or
"strenuous exercise” or "exercise performance” or "muscle performance” or "sports
performance” or "muscle recovery" or “sports fatigue" or "athletes")) AND ("Muscle
soreness” or "delayed-onset muscle soreness™ or "range of motion™ or "perceived soreness"
or "rate of perceived exertion" or "maximum voluntary contraction" or “creatine kinase" or
"myoglobin™ or "troponin" or "lactate dehydrogenase™ or "blood urea nitrogen™ or "serum
creatinine™ or "alanine aminotransferease™ or "serum glutamic-pyruvic transaminase" or
"aspartate aminotransferase" or "serum glutamic-oxaloacetic transaminase™ or "recovery"
or "injury*" or "muscle*" or "perform*" or "recover*"))

Scopus

7Y

Atrticle,
English

(((TS=("creatine" or "creatine monohydrate" or "creatine supplementation" or "creatine
loading" )) AND TS=("Exercise™ or "training" or "Exercise training™ or "Physical Activity"
or “eccentric exercise” or "strength training" or "resistance training" or "endurance
training" or "strenuous exercise" or “exercise performance” or “muscle performance” or
“sports performance” or “muscle recovery” or "sports fatigue" or "athletes" )) AND
TS=("Muscle soreness" or "delayed-onset muscle soreness" or "range of motion" or
"perceived soreness” or “rate of perceived exertion" or "maximum voluntary contraction™ or
"creatine kinase" or "myoglobin” or "troponin” or "lactate dehydrogenase” or "blood urea
nitrogen" or "serum creatinine" or "alanine aminotransferease" or "serum glutamic-pyruvic
transaminase” or “aspartate aminotransferase” or “serum glutamic-oxaloacetic
transaminase" or "recovery" or "injury*" or "muscle*" or "perform*" or "recover*")) AND
TS=("Controlled trial" or "randomized" or “randomized" or "random" or “"randomly" or
"randomized clinical trial" or "RCT" or "blinded" or "double blind" or "double blinded" or
"trial" or "controlled clinical trial" or "crossover procedure” or “cross-over trial" or "double
blind procedure” or "equivalence trial")

Web of science
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i-Muscle Soreness
ii-Randomized Controlled Trial
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vii-Intention to Treat
viii-Random Effect Model
ix-Weighted Mean Difference
x-Standardized Mean Difference
xi-Confidence Interval
xii-Heterogeneity

xiii-Funnel Plot

xiv-Egger
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i-Getdata

ii-Standard Deviation
iii-Standard Error of the Mean
iv-Sensitivity Analysis
v-Leave One-out Method
vi-Pedro
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iii-Rawson
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Abstract

Introduction: Several studies have investigated the effect of creatine supplementation on
indirect markers of muscular damage and sports performance of athletes. However, pooled data
from several studies suggest that the benefits of creatine on recovery of athletes are limited. The
aim of this study was to investigate the effect of creatine supplementation on post-exercise
recovery and muscle injury factors in healthy subjects. Materials and Methods: A systematic
search of articles published in English and Persian databases until November 2023 was conducted
to investigate the effect of creatine supplementation on muscle injury markers creatine kinase (CK)
and lactate dehydrogenase (LDH) and muscle soreness in healthy subjects. Weighted mean
difference (WMD) and standardized mean difference (SMD) and 95% confidence interval were
calculated using random effect model. Results: A total of 20 studies including 458 subjects were
included in the present meta-analysis. The results showed that creatine did not cause a significant
change in muscle soreness in any of 24, 48, 72, and 96 hours after exercise compared to the
control group. Also, creatine did not cause a significant change in CK in any time spectrum
compared to the control group. In addition, creatine did not cause a significant change in LDH in
different time ranges after exercise compared to the control group in athletes and non-athletes.
Conclusion: The results of the present study show that creatine supplementation is not effective in
reducing muscle soreness and muscle injury factors after exercise.

Keywords: Exercise training, Creatine kinase, Lactate dehydrogenase, Creatine, Muscle soreness
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