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Background: Exercise training represents an effective approach that contributes substantially to lowering chemerin and
vaspin levels, enhancing body composition, and preventing complications related to overweight and obesity. In this
context, the present study sought to examine the effects of exercise training on chemerin, vaspin, and body composition
in individuals with type 2 diabetes.

Methods: A systematic review and meta-analysis was conducted to evaluate the effects of exercise interventions on
various outcomes in patients with type 2 diabetes. A comprehensive search for English and Persian articles published up
to (January 4, 2025) was performed across the following databases: PubMed, Web of Science, Scopus, Google Scholar,
IranDoc, Magiran, Noormags, and SID (Scientific Information Database). Fifteen studies, including 19 exercise
interventions and 440 participants with type 2 diabetes, were included. Data were analyzed using a random-effects model,
and the mean differences with 95% confidence intervals (CI) were calculated. Heterogeneity was assessed using the 12
statistic, and publication bias was evaluated through visual inspection of funnel plots and Egger’s test.

Results: A total of 15 studies (with 19 exercise interventions) involving 440 participants with type 2 diabetes were
included in the meta-analysis. The results indicated that exercise interventions led to non-significant changes in c-Merlin
[SMD=-0.967, 95% CI: —2.453 to 0.518, P=0.202], body mass index (BMI) [SMD= -0.228, 95% CI: —0.470 to 0.013,
P= 0.064], waist-to-hip ratio (WHR) [SMD= -0.038, 95% CI: —0.773 to 0.007, P= 0.054], and body fat percentage
[SMD= 0.080, 95% CI: —0.524 to 0.685, P=0.795] compared with the control group in individuals with type 2 diabetes.
Conclusion: The results of the present study demonstrated that exercise training significantly reduces vaspin levels in
patients with type 2 diabetes, while it has no significant effect on chemerin, body composition, or body composition
indices (including body mass index, body fat percentage, and waist-to-hip ratio). It appears that physical exercise may
play an effective role in improving the metabolic status of patients with type 2 diabetes through the modulation of vaspin
levels.
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Meta Analysis
Model Studyname Slatistics for each study Std diffin meansand 95% Cl
Stddiff Standard Lower Upper

inmeans eror Variance limit limit Z-Value p-Value

Hajiforoosh etal, 2023 40318 0503 0253 -1.304 0669 0631 0528
Zarei etal, 2020 4193 0448 0201 -1.072 0685 -0.432 0666
Rafiei mratal, 2018 0425 0383 0147 4475 0326 -1.108 0268
Seifi atal, 2016 3582 0580 0347 2427 4737 6078 0.000
Kimetal, 2014 473 0349 0422 1415 0046 2002 0.036 -.-
khademosharieetal, 2014 a 4.935 0963 0927 $822 3.049 5127 0.000
khademosharie etal, 2014 b 4.806 0944 0.B92 £657 2956 5.000 0.000
Random 4967 0758 0574 2453 0518 1276 0202
£.00 40 0.00 3.00 6.00
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Meta Analysis
Model  Study name Statistios for each study St diff in means and 35% CI
Stddiff  Standard Lower Upper
inmeans  error Variance  limit lmit Z-Value p-Value
Riyahi Malayeri et al, 2024 -2.264 0640 0440 -3549 -1.008 -3.535 0000 —-—
Najafi et al, 2020 2 -0.679 0444 0497 4540 04M 15X 0426
Najafi et al, 2020 b 0.483 0434 0488 -0.6E7 1.034 0423 0673
‘Salimi Avansar, 2019 -2.04 1.263  1.596 -11.486 -6.545 -TA41 0.000
Ghadir et al, 2016 .08 047 0.222 0843 0904 -0.041 0967
Nezamdoust etal, 205 -0.860 D467 0.8 776 0056 -1.839 0.066
Barzegari & Amouzad Mahdirejei, 2044 -4.970 0.445 0498 -2842 1008 -4.427 0.000 +
Amouzad Mahdirejei et al, 2014 -0.483 0476 0229 -1420 0454 -1.010 0.32
Khademosharie et al, 2044 a -0.370 0.504 0264 1368 0617 07356 0462
Khademosharie et al, 2044 b -0.367 0.504 02564 1354 06M 0726 0467
kadoglou et al, 20432 4530 0.726 0.526 3408 5952 6.244 0.000 et
kadoglou et al, 2013 b 0.226 0458 0.0 0670 1425 0497 0649
kadoglou etal, 2013 ¢ -3.428 0605 0.366 -4645 -2.242 -5.664 0.000
Amouzad Mahdirejei et al, 2012 0483 D454 0206 1372 0406 -1.066 O0.267
Random -0.904 0.456 0208 -1.798 -0.010 -1.983 0.047
-£.00 -3.00 0.00 3.00 6.00
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Meta Analysis

Statistios for each study

‘Sitd diff in means and 95% CI

Lower

Nodel - Study name
Stddiff  Standard
inmeans  error
Riyahi Malayerietal, 2024 -0.689 055
Zareietal, 2020 0.033 .47
Rafiei mr et al, 2016 D478 0.354
Seifi etal, 2016 0.000 0.385
Ghadir et al, 2046 423 0472
Nezamdoust et al, 2015 D612 0.456
Barzegari & Amouzad Mahdirsjei, 2044 -0.330 0.368
Amouzad Mahdirejei et al, 2014 -0.283 0474
kim et al, 2013 L0 0.3
Khademos harie et al, 20142 D446 0.501
Khademes harie etal, 2014k 04M 0500
Ameuzad Mahdirejei etal, 2012 0288 0448
Raredom D226 042

Variance
0.265
0.200
0148
0433
0223
0.209
0436
0224
(113
0.254
0.250
0.202
0.016

fimit
4709
0844
4.2
0.7E
-1.048
-1.509
-4.054
442
0676
-0.83
0.850
4464
0470

Upper
fmit
0310
0803
0275
078
[ET]
0.285
(ET]
0645
0.455
1421
1412
0.5
[
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-1.357
0.074
.24
0.000
0.264
-1.338
-0.898
-0.598
0819
0.2
0.262
0830
-1.86

0475
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0.3
1.000
0.784
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0.389
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0
0783
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0.064
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Meta Analysis
Model  Study name Statistios for each study $td diff in means and 5% C1
Stddff Standard Lower  Upper
nmeans  error  Variance fmt  md  ZValue pValue
Riyahi Malayeri et al, 2021 383 084 0T 2467 G432 4584 0000
Zareietal, 2020 0432 0448 0200 4003 0746 0.5 O.TER
Rafiei mr et al, 2018 006 0402 0462 4794 OME 2502 0042
Seifietal, 2016 440 036 0434 DB 05T 0.2 0703
Amouzad Mahdirejei et al, 2014 0855 0492 0.243 0440 1820 4737 0.082 l
Barzegari & Amouzad Mahdirejei, 2014 0.4 0371 0437 A.M7 0238 .34 0485 —+—
Nezamdoust et al, 2015 .44 0448 0201 1003 0865 0478 0633 .
Khademosharie etal, 20442 0% 0600 0260 4008 0852 -0.0B5 0.956
Khademosharie etal, 2044 D403 0B0F 0268 4302 058E 0800 044 —
Random 0080 0308 0085 -0.524 0685 0260 0.785
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Meta Analysis
Model  Studyname Statisfics for each study $td diffin means and 96% CI
Stddiff Standard Lower Upper
inmeans eror Vanance limt limit Z-Value pValue
Rafiei mr etal, 2018 Q825 0305 0486 1500 082 2002 0.3 —-I—
Ghadiretal, 2016 0028 0471 0222 0396 0952 0080 0852
Amouzad Mahdirejei etal 2014 0207 0474 0226 4207 0632 D828 0530 i
Nezamdoustetal, 2015 Q346 0451 0203 1220 0537 767 0443 I
Amouzad Mahdirejei etal 2012 0207 0450 0202 4179 0584 0862 0508 -—l——
Random 383 0499 0040 773 0007 4925 0054 *
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