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[T9TEATE This study aims to investigate the effects of aerobic exercise and PBD on body composition in
adults with overweight and obesity.

[VIETELE This is a systematic review and meta-analysis study. A search was conducted in PubMed, Web
of Science, Scopus and Google Scholar databases on related studies published in English until February
2023. A meta-analysis was performed to compare the effects of aerobic exercise and PBD on body com-
position. Data analysis was performed using a random effect model. Also, the confidence interval (Cl) of
95% was considered. Also, the 12 test was used to measure heterogeneity.

ST The meta-analysis of 19 studies on 3279 adults showed that combined aerobic exercise and PBD
significantly reduced body weight (weighted mean difference [WMD]=-5.05 kg; 95 %Cl, -6.05%, -4.05%,
P=0.001), body mass index (WMD=-1.29 kg/m?, 95% Cl, -1.65%, -0.92%, P=0.001), body fat percent-
age (WMD=-3.04%, 95%Cl: -4.13 to -1.95, P=0.001), and waist circumference (WMD=-3.36 cm, 95% ClI,

Keywords: -5.98%, -0.68%, P=0.01) in adults with overweight and obesity.

Obesity, Exercise, ¢ [ETEER The findings of studies showed the important role of aerobic exercise and PBD in reducing
Plant-based diet, body fat percentage and improving body composition in adults with overweight or obesity. Therefore,
Body composition, aerobic exercise plus PBD are recommended as a non-pharmacological solution to reduce weight and
Body mass index © improve body composition in obese adults.
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Extended Abstract

Introduction

s a chronic disease, obesity is one of the

biggest challenges for the health care

system, which is associated with heart

diseases, diabetes mellitus, high blood

pressure, and cancer [1, 2]. The increase
in the prevalence of obesity is due to having an un-
healthy lifestyle, inactivity, and reduced physical ac-
tivity [3]. Lifestyle and health-related behaviors (such
as poor diet, inactivity, and tobacco or alcohol use)
are strongly associated with morbidity and mortality
in many chronic diseases worldwide [5]. By proper
diet, regular physical activity, and lifestyle changes,
it is possible to adjust the body composition and lose
weight. Dietary modification improves clinical mark-
ers of cardiovascular risk, reduces body weight, im-
proves body composition, and lowers blood glucose
levels [6].

One effective dietary approach to combating obesity is
a plant-based diet (PBD) [7-9]. It has been shown that a
PBD is useful in the prevention and treatment of many
diseases such as cardiovascular diseases, diabetes, can-
cer, osteoporosis, kidney disease, dementia, as well as
gallstone disease and rheumatoid arthritis [6, 12-15].
Another approach is exercise, which is associated with
several metabolic outcomes [16]. Significant changes in
the body composition can be obtained by reducing the fat
mass and increasing the fat-free mass. Exercise leads to
a healthier body composition, especially for people with
larger body fat stores [17], and reduces various health
risk factors, especially factors related to cardiovascular
diseases and metabolic syndrome [18]. It causes the re-
lease of lipolytic hormones, including growth hormone
and epinephrine, which may facilitate more energy con-
sumption after exercise and fat oxidation [19].

Considering the important role of PBD and aerobic
exercise on improving body composition and health
status, this review and meta-analysis aim to investigate
the combined effects of aerobic exercise and PBD on
body composition in overweight and obese adults.

Methods

This is a systematic review and meta-analysis study.
A search was conducted in PubMed, Web of Science,
Scopus, and Google Scholar databases on related stud-
ies published in English until February 2023 using the
keywords: vegetarian diet, plant-based diet, exercise,
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aerobic exercise, aerobic training, endurance exercise,
endurance training, body composition, adipocyte, fat
percent, waist circumference, adult, body mass index,
overweight, and obesity.

The inclusion criteria for articles were: 1- Studies
published in English; 2- Studies conducted on over-
weight and obese adults; 3- Studies examining the
combined effect of acrobic exercise and PBD; 4- Stud-
ies measuring body mass index, body fat percentage,
and waist circumference; 5- Cohort studies and ran-
domized control trials; and 6- Studies with an interven-
tion duration of more than 2 weeks. Animal studies,
theses, conference articles, crossover studies and stud-
ies with an intervention period of less than 2 weeks
were excluded. The initial review of the articles was
done by two authors.

Evaluation of the quality of studies was done using
the PEDro scale (22). The criteria included: 1- eligibil-
ity criteria were specified, 2- subjects were randomly
allocated to groups, 3- there was blinding of all asses-
sors , 4- measures of at least one key outcome were ob-
tained from more than 85% of the subjects, 5- data for
at least one key outcome was analyzed by “intention to
treat”, 6- results of between-group statistical compari-
sons were reported for at the main study variable, and
7- results of mean, standard deviations, and p values
were reported. The items are answered by yes or no.
The total score ranges from 0 to 7, with higher scores
indicating higher quality.

A meta-analysis was performed to compare the ef-
fects of aerobic exercise and PBD on body composi-
tion. Data analysis was performed using a random ef-
fect model. Also, the confidence interval of 95% was
considered. Also, the 12 test was used to measure het-
erogeneity.

Results

The initial search yielded 1052 articles. After remov-
ing duplicates (n=218 ), and after screening the titles
and abstracts, 33 articles were selected for full text
screening. After screening the full texts, 14 articles
were excluded from the present study. Finally, 19 stud-
ies were included in the review. There were 12 studies
(14 interventions) for body weight variable, 13 studies
(13 interventions) for BMI, 5 studies (7 interventions)
for body fat percentage, and 5 studies (5 interventions)
for waist circumference. The results of checking the
quality using PEDro scale showed that the quality
score of the articles was in a range of 3-6.
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The meta-analysis of 19 studies on 3279 adults showed
that combined aerobic exercise and PBD significant-
ly reduced body weight (weighted mean difference
[WMD]=-5.05 kg; 95%CI: -6.05 to -4.05, P=0.001),
body mass index (WMD=-1.29 kg/m?, 95%CI: -1.65 to
-0.92, P=0.001), body fat percentage (WMD=-3.04%,
95%CI: -4.13 to -1.95, P=0.001), and waist circumfer-
ence (WMD=-3.36 cm, 95%CI: -5.98 to -0.68, P=0.01)
in adults with overweight and obesity.

Conclusion

The combined aerobic exercise and PBD cause a
significant decrease in body weight with a high effect
size (-5.05), a decrease in BMI with a high effect size
(-1.29), a decrease in waist circumference with a high
effect size (-3.36) and also decrease in body fat per-
centage with high effect size (-3.04) in overweight and
obese adults. The findings highlighted the important
role of exercise and PBD in reducing body fat and im-
proving body composition. Therefore, acrobic exercise
combined with PBD is recommended as a non-phar-
macological solution to lose weight and improve body
composition for overweight and obese adults.
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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 -4.900 1.429 2041 -7.700 -2100 -3430  0.001 —— |
Cairo et al. 2020 -0.700 1.817 3.301 -4.261 2861 -0.385 0.700
Diehl et al. 1998 -2.850 1.050 1.104 -4909 -0.791 -2.713 0.007 -
Dod et al. 2010 -5.450 3.753 14.083 -12.805 1.905 -1.452 0.146 L
Kahleova et al. 2011 -6.200 0.317 0.101 -6.822 -5.578 -19.540 0.000 [ |
Koeder et al. 2022 -3.900 0.188 0.035 -4.268 -3.532 -20.799 0.000 [ ]
Koertge et al. 2003 -5.000 0.788 0621 -6545 -3455 -6.343  0.000 N
Marshal et al. 2009 -6.210 0.346 0.119 -6.887 -5533 -17.966 0.000 [ ]
Ornish et al. 1998 -10.760 3.058 9.351 -16.753 -4.767 -3.519 0.000 L
Pischke et al. 2006 (a) -5.250 1.782 3176 -8.743 -1757 -2.946  0.003 ——
Pischke et al. 2006 (b) -7.250 0.854 0730 -8925 -5575 -8485  0.000 -
Pischke et al. 2007 (a) -6.400 2.640 6.971 -11.576 -1.225 -2424 0.015 ——
Pischke et al. 2007 (b) -4.800 1.369 1.875 -7.484 -2116 -3.505 0.000 ——
Swiatkiewicz et al. 2021 -2.900 1.868 3490 -6.561 0761 -1.552 0.121 ——
Random -5.053 0.509 0.260 -6.052 -4.055 -9.918 0.000 ‘
-17.00 -8.50 0.00 8.50 17.00
Favours- post test Favours- pre test

g A y R il s . . PR TV . . R ol s . .
‘ﬁ)uéry’z% Al s oielal s YL 55 55 5 039 2 (BLS (2138 0255 5 S3lsp oS (oS5 A (Forest plot) caall jlages .Y g

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 -1.800 0.437 0.191 -2.656 -0.944 -4.119 0.000 +—
Cairo et al. 2020 -0.300 0.590 0.348 -1.457 0857 -0.508 0.611
Chainani-Wu et al. 2011 -1.800 0.588 0.346 -2.953 -0.647 -3.059 0.002 —+—
Diehl et al. 1998 -0.950 0.354 0.125 -1.643 -0.257 -2.687 0.007 —
Kahleova et al. 2013 -1.900 0.097 0.009 -2.090 -1.710 -19.589 0.000 [ ]
Kent et al. 2013 -0.980 0.107 0.011 -1.189 -0.771 -9.197 0.000 [ ]
Kent et al. 2018 -0.700 2.066 4269 -4750 3350 -0.339 0.735 L
Klimis et al. 2021 -0.800 0.574 0329 -1.924 0324 -1395 0.163 —
Koeder et al. 2022 -1.200 0.500 0250 -2.180 -0.220 -2.401 0.016 ——
Marshal et al. 2009 -2.000 0.109 0.012 -2214 -1.786 -18.350 0.000 [ ]
Morton et al. 2014 -1.000 0.220 0.048 -1.431 -0569 -4.546 0.000 E 3
Swiatkiewicz et al. 2021 -1.000 0.598 0.358 -2.172 0172 -1.672 0.094 ——t
Toobert et . 2000 -0.500 1.000 1.000 -2460 1460 -0.500 0.617 L

Random -1.290 0.187 0.035 -1.657 -0.923 -6.891 0.000 ‘

-5.00 -2.50 0.00 2.50 5.00
Favours- post test Favours- pre test
o ¢
W/ﬂm h A7

Bl 5 0539a8L3l slls YLLE y5 40 Sy 0068 sl alS A8 033y 9 (Sls o1yl S5 3l (Forest plot) cuslil lages Y yyguad

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 -0.800 0.326 0106 -1439 -0.161 2453 0014 E
Marshal et al. 2009 -2.500 0.236 0.056 -2.962 -2.038 -10.607 0.000 .
Pischke et al. 2006 (a) -4.450 0.690 0476 -5802 -3.098 -6.453 0.000
Pischke et al. 2006 (b) -3.950 0.301 0.091 -4540 -3.360 -13.118 0.000
Pischke et al. 2007 (a) -4.500 1.033 1.067 -6.524 -2476 -4.357 0.000
Pischke et al. 2007 (b) -3.700 0.649 0421 -4972 -2428 -5.703 0.000
Swiatkiewicz et al. 2021 -1.900 0.965 0932 -3.792 -0.008 -1.968 0.049
Random -3.047 0.557 0310 -4.139 -1.955 -5470 0.000
-7.00 -3.50 0.00 3.50 7.00
Favours- post test Favours- pre test
o ¢
W/ﬂm h A7

3l 5 03908L8] hyls VLS )5 30 5% (27w yd 3 (2L (2l 123 5 63l 2005 S 5 I (Forest plot) el jloges .F pgad
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Statistics for each study Difference in means and 95%Cl

Lower Upper
Variance  limit limit Z-Value p-Value

Model Study name

Difference Standard
in means error

Bhardwaj et al. 2017 -4.000 0.811 0.658 -5590 -2410 -4.930 0.000
Kahleova et al. 2011 -6.400 0.342 0.117 -7.070 -5730 -18.716 0.000 '.'

Klimis et al. 2021 1.800 1.410 1.988 -0.963 4.563 1.277 0.202

Koeder et al. 2022 -4.000 1.731 2998 -7.393 -0607 -2.310 0.021

Swiatkiewicz et al. 2021 -3.300 1.432 2051 -6.107 -0.493 -2.304 0.021

Random -3.336 1.351 1.825 -5983 -0.688 -2.469 0.014

-8.00 -4.00 0.00 4.00 8.00
Favours- post test Favours- pre test
g A 8 . e .
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