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Model Study name Statistics for each stu Std diff in means and 95% CI
Std diff  Standard Lower Upper
inmeans  error  Variance limit  limit ZValue p-Value
Hooshmand Moghadam et al, 2024 0.313 041 0169 1118 04%2 0782 0448
Sattarzadeh et al, 20183 A.112 0818 0382 234 009 179 0072
Sattarzadeh et al, 2018 b -1.140 0.878 0480 -2489 0.189 -1.681 0.088
Soori et al, 2017 .78 0518 0208 1782 0249 1479 04139
Rosety et al, 2018 08718 0420 0476 -1.502 0144 1817 0108
Nikseresht et la, 2014 4202 2135 4559 18387 10017 8651 000 —F—
Soori et al, 2011 208 0816 0380 3245 083 3307 0001 .
Khosravi et al, 2011 201 0813 0376 3213 808 3278  0.001 l»
Nayebifar et al, 2011 2327 0533 0284 3372 1282 435 000 .
Olson et al, 2007 0.20 0.383 0.147 8T 053 0574 0.568 .
Hamedinia & Haghighi, 2007 2972 0.72% 0528 4393 1550 408 000 .-
Random -1.707 0434 0.188 257 857 387 000 ‘
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Meta Analysis
Model Study name Statistics for each study Std diff in means and 95% CI
Std diff  Standard Lower Upper
in means error Variance  limit limit Z-Value p-Value
Hooshmand Moghadam et al, 2024 0.2%4 0.410 0.168 -1.0% 0510 Q717 0473
Timon et al, 2021 a 251 0524 0274 1551 3604 432 000 —Ji-
Timon et al, 2021 b 0488 0.418 0175 -1.307 0330 -1.189 0.242
Boeno et al, 2020 0.188 0.388 0.151 0573 0549 0.484 0.628
Rosety et al, 2018 06858 0419 0176 -1.480 0183 -1.570 0.118
Olson et al, 2007 413 0.e7e 0459 5519 -2882 .18 0.000
Random 0434 0.672 0452 -1.752 0884 0648 0.518
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Abstract

Introduction: Adhesion molecules play a crucial role in endothelial
function and cardiovascular diseases. Given the increasing prescription of
resistance training among adults, it is essential to investigate the effects of
this type of exercise on serum levels of adhesion molecules. This systematic
review and meta-analysis aimed to evaluate the effects of resistance training
on plasma levels of intercellular adhesion molecule-1 (ICAM-1) and
vascular cell adhesion molecule-1 (VCAM-1) in adults.

Methods: To identify relevant studies, related keywords were searched in
the PubMed, Web of Science, Scopus, Magiran, Irandon, Noor Mags, and
SID databases from 2006 to May 31, 2025. All studies published on this
topic were retrieved. After screening the articles, 17 studies that met the
inclusion criteria were included in the meta-analysis. The standardized mean
difference (SMD) and 95% confidence interval (CI) were calculated using a
random-effects model in CMA2 software to determine the effect.

Results: A total of 12 studies (with 14 resistance training interventions)
involving 298 adult participants were included in the meta-analysis. The
results showed that resistance training in adults was associated with a
significant reduction in ICAM-1 compared with the control group [SMD= -
1.707, 95% CI: -2.857 to -0.557, P= 0.001]. However, the change in
VCAM-1 was not significant [SMD= -0.905, 95% CI: -1.884 to -0.752, P=
0.518].

Conclusion: The present meta-analysis demonstrated that resistance
training in adults led to a significant reduction in ICAM-1, whereas
changes in VCAM-1 were not significant. These findings suggest that
resistance training may have beneficial effects on inflammation-
related markers associated with cardiovascular health, although its
impact on VCAM-1 requires further investigation.

Keywords: Resistance Training, Adhesion Molecules, ICAM-1, VCAM-1,
Adults.



