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Kahleova et al. 2011 -6.200 0.317 0.101 -6.822 -5578 -19.540 0.000 ]
Koeder et al. 2022 -3.900 1.807 3267 -7.442 -0.358 -2.158 0.031 —f—
Koertge et al. 2003 -5.000 0.788 0621 -6.545 -3.455 -6.343  0.000 E o
Leeetal. 2017 -1.000 2125 4516 -5165 3.165 -0.471 0.638 i
Marshal et al. 2009 -6.210 0.346 0.119 -6.887 -5533 -17.966 0.000 |
Null et al. 1996 -2.940 1.903 3621 -6.670 0.790 -1.545 0.122 —i—
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Pischke et al. 2006 -5.250 0.907 0.823 -7.029 -3.471 -5.785 0.000 -
Pischke et al. 2007 -5.600 2.625 6.889 -10.744 -0.456 -2.134 0.033 -
Slavicek et al. 2008 -0.700 0.435 0.190 -1.553 0.153 -1.608 0.108 =
Suazo et al. 2021 -3.600 6.175 38.126 -15.702 8502  -0.583 0.560 L
Swiatkiewicz et al. 2021 -2.900 1.868 3490 -6561 0761 -1.552 0.121 —a—t
Zamboni et al. 1996 -3.800 4.596 21.125 -12.808 5.208 -0.827 0.408 L
Random -4.503 0.605 0.366 -5.689 -3317 -7.443 0.000 L 4
-17.00 -8.50 0.00 8.50 17.00
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Model  Study name Statistics for each study Std diff in means and 95%Cl
Std diff  Standard Lower Upper
in means error Variance limit limit ~ Z-Value p-Value
Bhardwaj et al. 2017 -0.607 0.151 0.023 -0903 -0.312 -4.024 0.000 —.—_J_
Burke et al. 2008 -0.077 0.112 0.013 -0.297 0.142 -0.690 0.490
Chainani-Wu etal. 2011 -0.558 0096 0009 -0.746 -0.369 -5802  0.000 -
Kahleova et al. 2011 -0.734 0185 0034 -1097 -0.371 -3963  0.000 T+
Kent etal. 2013 -0.248 0015 0000 -0278 -0.219 -16563  0.000 ]
Kent etal. 2018 -0.343 0219 0048 -0773 0087 -1565 0.118 —a—
Koeder et al. 2022 0.000 0104 0011 -0203 0203 0000 1.000 -
Lee etal. 2017 -0.771 0.285 0081 -1.329 -0213 -2708  0.007 ——
Morton et al. 2014 -0.675 0.036 0.001 -0.744 -0.605 -18.933 0.000 .
Suazo et al. 2021 -0.693 0.322 0.103 -1.324 -0.063 -2.157 0.031 —t—
Tsaban et al. 2021 -0.322 0104 0011 -0525 -0.119 -3109  0.002 -
Yuetal. 2014 0.161 0155 0024 -0144 0465 1035 0301 -
Zamboni et al. 1996 -0.298 0417 0174 -1115 0520 -0.713 0476 L
Random -0.374 0086 0007 -0542 -0.206 -4374  0.000 <o
-2.00 -1.00 0.00 1.00 2.00
Favours post-test Favours pre-test
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Model Study name Statistics for each study Std diff in means and 95%Cl
Std diff ~ Standard Lower Upper
in means error Variance  limit limit ~ Z-Value p-Value
Acharya et al. 2009 -0.439 0.085 0007 -0606 -0272 -5147  0.000 E o
Bhardwaj et al. 2017 -0.260 0.141 0020 -0536 0016 -1844  0.065
Burke et al. 2008 -0.429 0.117 0014 -0658 -0200 -3.674  0.000 e =
Chainani-Wu etal. 2011 -0.339 0.092 0008 -0519 -0.158 -3682  0.000 E
Kahleova et al. 2011 -0.446 0172 0.030 -0.784 -0108 -2589  0.010 ——
Koeder et al. 2022 -0.060 0.104 0011 -0263 0144 -0577  0.564
Lee etal. 2017 -0.585 0271 0073 -1116 -0.055 -2164  0.030
Tsaban et al. 2021 -0.447 0.106 0011 -0655 -0240 -4222  0.000 E =
Voeghtly et al. 2013 -0.379 0.119 0014 -0.612 -0.146 -3.191  0.001 -
Yadav et al. 2016 -0.323 0.181 0.033 -0.679 0.032 -1.782 0.075
Fixed -0.352 0.038 0001 -0426 -0279 -9.385  0.000 ¢*
-2.00 -1.00 0.00 1.00 2.00
Favours post-test Favours pre-test
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Model Study name Statistics for each study Difference in means and 95%Cl
Difference  Standard Lower Upper
in means error Variance limit limit ~ Z-Value p-Value
Bhardwaj et al. 2017 -0.600 0.201 0.041 -0.995 -0.205 -2.979 0.003
Lee etal. 2017 -1.100 0.444 0198 -1.971 -0229 -2475 0.013
Tsaban et al. 2021 -0.770 0.162 0.026 -1.087 -0.453 -4.764 0.000
Fixed -0.733 0.121 0015 -0971 -0.495 -6.044 0.000 ’
-2.00 -1.00 0.00 1.00 2.00
Favours post-test Favours pre-test
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Abstract:

Background: The exercise training and vegetarian diets have been accepted as a suitable
and non-pharmacological method to improve lifestyle and reduce metabolic diseases,
including diabetes and metabolic syndrome. The aim of this study was to investigate the
combined effect of aerobic exercise and vegetarian diet on body weight and insulin
resistance indices.

Methods: The Scopus, Web of Science, PubMed, and Google scholar databases were
searched until February 2023 for English articles. Meta-analyses were performed to
compare the impact of aerobic exercise and vegetarian diet on body weight and insulin
resistance indices (fasting glucose, insulin, and HOMA-IR). Standardized mean
differences (SMD), weighted mean differences (WMD), and 95% confidence interval
(C1) were calculated using random and fixed effect models. Also, the 12 test was used to
determine heterogeneity, and the Funnel plot and Egger tests at a significant level of 0.1
were used to determine publication bias.

Results: The results of meta-analysis of 29 studies with 10019 adults, showed that aerobic
exercise and vegetarian diet significantly decreased in body weight [WMD=-4.49, (CI: -
6.27 to -2.72), p=0.001], fasting serum glucose [SMD=-0.46, (CIl: -0.65 to -0.27),
p=0.001], serum insulin [SMD=-0.42, (ClI: -0.52 to -0.32), p=0.001], and HOMA-IR
[WMD=-0.73, (Cl: -0.97 to -0.49), p=0.001].

Conclusion: The findings of the present meta-analysis show the important role of
exercise and vegetarian diet in weight loss and improving insulin resistance. As a result,
changes in glycemic indices are related to changes in body weight. So, aerobic exercise
and vegetarian diet are suggested as a non-drug approach for reducing fasting insulin and
glucose for adults.
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