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Model Study name

Statistics for each study
Std diff Standard

Lower Upper

Std diff in means and 95% Cl

VE309 3 o (PNBe 30 3 (59 S g 3 Jase

inmeans  error Variance limit limit Z-Value p-Value
Naclerio et al. 2015 a 0.046 0.500 0.250 -0.934 1.026 0.091 0.927
Karakus etal. 2020a  -4.754  0.805  0.649 -6.333 -3.176 -5903 0.000
Lazaro et al. 2021 a 2.481 0595 0354 1.315 3.647 4.171 0.000
Baba et al. 2014 a -0.225 0.379 0.144 -0.968 0.519 -0.592 0.554
Nieman et al. 2020 a -4.286 0.465 0.216 -5.197 -3.375 -9.219 0.000 -
Random -1.323 1.234 1523 -3.742 1.095 -1.072 0.284
-6.50 -3.25 0.00 3.25 6.50
Favours - Whey protein Favours - Control
Model Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Value p-Value
Baba etal. 2014 b -0.617 0.387 0150 -1375 0142 -1594 0.111
Karakus etal. 2020b  2.124 0521 0272 1102 3146 4.074 0.000
Naclerioetal. 2015b  -1.133 0539 0290 -2.188 -0.077 -2.103 0.035
Nieman etal. 2020b  -2.926  0.368  0.136 -3.648 -2203 -7.940 0.000 ——
Random -0.656 1026  1.053 -2.667 1.356 -0.639 0.523
-4.00 -2.00 0.00 2.00 4.00
Favours - Whey protein Favours - Control
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The Effect of Whey Protein Supplementation on Muscle Soreness and Factors
of Muscle Damage after Exercise Training in Healthy Adults: A Systematic
Review and Meta-Analysis of Clinical Trial Studies

Fatemeh Kazeminasab'(”, Zahra Bagheri?'”, Fatemeh Tajabadi?

Abstract

Background: Several studies have investigated the effect of whey protein supplementation on muscle damage
markers and recovery of athletes. However, combined data from several studies show that the benefits of whey protein
on recovery in athletes are limited. The purpose of this study was to investigate the effect of whey protein
supplementation on post-exercise recovery and muscle damage factors in healthy subjects.

Methods: A systematic search of published articles until November 2023 was conducted to examine the effect of
whey protein supplementation on markers of muscle damage such as creatine kinase (CK), lactate dehydrogenase
(LDH), myoglobin (Mb), and muscle soreness in healthy individuals. Weighted mean difference (WMD) and
standardized mean difference (SMD) were calculated using a random-effects model.

Findings: In this meta-analysis comprising 32 studies with 625 participants, it was found that whey protein
consumption led to a significant reduction in muscle soreness at immediate, 24,72, and 96 hours post-exercise.
Additionally, a substantial impact of whey protein on CK at 24 hours post-exercise, compared to the control group,
was observed. Moreover, whey protein significantly affected LDH immediately after exercise training in athletes.
However, whey protein did not affect Mb in athletes and non-athletes at any time.

Conclusion: Based on the results of this research, consumption of whey protein supplements decreased CK and
LDH after exercise training. However, investigating the effect of whey protein supplementation in reducing muscle
soreness and post-exercise recovery requires more studies.
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