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Introduction: Exercise training and vegetarian diets have been accepted as suitable
and non-pharmacological methods for improving lifestyle and mitigating obesity, and
related metabolic diseases. The aim of this study was to investigate the combined effect
of aerobic training and vegetarian diet on lipid profile of adults.

Material & Methods: A comprehensive search of English and Persian articles was
conducted on databases including PubMed, Web of Science, Scopus, SID, Magiran,
and Google Scholar, up to February 2023. Meta-analyses were conducted to compare
the effects of aerobic exercise and vegetarian diet on body weight, as well as lipid
profile parameters (low-density lipoprotein, high-density lipoprotein, triglyceride and
total cholesterol). Standardized mean differences (SMD), weighted mean differences
(WMD), and 95% confidence interval (CI) were calculated using a random effect
model. Additionally, the 12 test was assessed the heterogeneity, and Funnel plots and
Egger tests at a (significance level: 0.1) were employed to identify publication bias.

Results: The meta-analysis, comprising 36 studies with 10,795 adults, showed that
aerobic exercise and vegetarian diet significantly decreased body weight [WMD=-4.5,
(ClI: -5.68 to -3.31), p=0.001], low-density lipoprotein [SMD=-0.35, (Cl: -0.44 to -
0.26), p=0.001], high-density lipoprotein [SMD=-0.16, (Cl: -0.29 to -0.03), p=0.01],
triglyceride [SMD=-0.11, (ClI: -0.17 to -0.05), p=0.001], and total cholesterol [SMD=-
0.44, (Cl: -0.57 to -0.32), p=0.001]. Data analysis utilized Comperhensive Meta-
analysis software version 2.

Discussion & Conclusion: The findings of the present meta-analysis showed the
important role of exercise and vegetarian diet in improving lipid profiles. Therefore,
aerobic exercise and vegetarian diet are recommended as non-pharmacogloical
strategies for reducing body weight and improving lipid profiles in adults.

Keywords: Exercise, Vegetarian diet, Low-density lipoprotein, High-density lipoprotein,
Triglyceride
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Model Study name

Acharya et al. 2009
Ahrens et al. 2021
Bhardwaj et al. 2017
Burke et al. 2008
Cairo et al. 2020
Diehl et al. 1998
Dod et al. 2010
Frattaroli et al. 2008
Kahleova et al. 2011
Koeder et al. 2022
Koertge et al. 2003
Lee etal. 2017
Marshal et al. 2009
Null et al. 1996
Ornish et al. 1998
Pischke et al. 2006
Pischke et al. 2007
Slavicek et al. 2008
Suazo et al. 2021
Swiatkiewicz et al. 2021
Zamboni et al. 1996
Random

Difference
in means
-8.838
0.650
-4.900
-6.600
-0.700
-2.850
-5.450
-4.750
-6.200
-3.900
-5.000
-1.000
-6.210
-2.940
-10.760
-5.250
-5.600
-0.700
-3.600
-2.900
-3.800
-4.503

Statistics for each study

Standard
error
1.189
3.505
1.429
0.799
1817
1.050
3.753
0.547
0.317
1.807
0.788
2125
0.346
1.903
3.058
0.907
2.625
0.435
6.175
1.868
4.596
0.605

Lower Upper
Variance  limit limit ~ Z-Value
1414 -11.168 -6.508 -7.433
12.288 -6.220 7.520 0.185
2041 -7.700 -2100 -3.430
0.639 -8.167 -5033 -8.256
3301 -4261 2861 -0.385
1104 -4909 -0.791 -2.713
14.083 -12.805 1.905 -1.452
0299 -5.822 -3678 -8.682
0.101 -6.822 -5578 -19.540
3267 -7.442 -0.358 -2.158
0.621 -6.545 -3.455 -6.343
4516 -5165 3.165 -0.471
0.119 -6.887 -5533 -17.966
3621 -6.670 0.790 -1.545
9.351 -16.753 -4.767 -3.519
0.823 -7.029 -3471 -5.785
6.889 -10.744 -0.456 -2.134
0.190 -1.553 0.153 -1.608
38.126 -15.702 8502 -0.583
3490 -6.561 0.761 -1.552
21.125 -12.808 5.208 -0.827
0.366 -5.689 -3.317 -7.443

Difference in means and 95%Cl

p-Value

0.000 -
0.853
0.001 ——
0.000 -
0.700
0.007 —-
0.146 '
0.000 L 3
|
—i—
e 3
n

0.000
0.031
0.000
0.638
0.000
0.122 —i
0.000 —l—
0.000 -
0.033 11—
0.108 =
0.560 L
0.121 ——t
0.408 L
0.000 <&
-17.00 -8.50 0.00 8.50 17.00

Favours post-test Favours pre-test

Nl sslsline b 0 055 ‘5,14‘,5.5\:?(,4_5”‘5,'@@”: =S 5 1 (Forest plot) bl Hls ge Y 8 skouds g3 guad

P=0.001) 5,5 305 oY S Kaal & s> Ol

6.:,-),@,,:6;|aowojﬁﬁ5&w@u.(|2zgo.50

‘.3 .>|J.9‘ B LDL )‘J‘.’.’u U.QAK - L;)‘}So‘.:? (..3‘5‘) 9

9 (SMD=-+/f¢ [—'/\V Lﬁ‘“ —'/V’F] P=0.001) O)s4la)

(SMD=-+/Y4[-+/¥\ JI—+/¥V](P=0.001) 3l 51 3l ;s

.)Jf&

2 SIS w5y s hios e oSS

6 3l oslizal b alst e WY (glaosls fdow ;oo LDL
solgelS 303 B3 s S Bls Ol ol il
JS8) 558 0 JlecS 55 131 53 (SMD=—+ /Y0 [-+/Y#

B s oy S Swab 12 0 g0 5T jleslinl b5 jles

Model  Study name

St

atistics for each stud:

Std diff  Standard
error  Variance

in means

Acharya et al. 2009 -0.048
Ahrens et al. 2021 -0.351
Bhardwaj et al. 2017 -0.439
Burke et al. 2008 0.011
Chianani-Wu et al. 2011 -0.454
Diehl et al. 1998 -0.737
Dod et al. 2010 -1.277
Frattaroli et al. 2008 -0.436
Haub et al. 2005 0.169
Kahleowa et al. 2011 -0.071
Kent et al. 2013 -0.291
Kent et al. 2018 -0.376
Klimis et al. 2021 -0.008
Koeder et al. 2022 0.078
Koertge et al. 2003 0.185
Leeetal. 2017 0.117
Marshal et al. 2009 -0.646
Morton et al. 2014 -0.437
Null et al. 1996 -0.355
Omish et al. 1990 -1.025
Omish et al. 1998 -1.228
Omish et al. 2005 -0.958
Omish et al. 2008 -1.273
Pischke et al. 2006 -0.452
Pischke et al. 2007 -0.440
Suazo et al. 2021 -0.330
Swiatkiewicz et al. 2021 -0.257
Telles et al. 2010 0.010
Toobert et al. 2000 -0.723
Tsaban et al. 2021 -0.334
Voeghtly et al. 2013 -0.082
Yadavet al. 2016 -0.225
Random -0.351

0.081
0.121
0.145
0.112
0.004
0.066
0.259
0.031
0.304
0.165
0.015

0.007
0.015
0.021
0.013
0.009
0.004
0.067
0.001
0.092
0.027
0.000
0.049
0.008
0.011
0.002
0.063
0.007
0.001
0.020
0.069
0.088

Lower
limit
-0.208
-0.587
0.723
-0.208
-0.638
-0.867
-1.786
-0.497
-0.426
-0.39%4
-0.320
-0.808
-0.184
-0.126

0.090
-0.375
-0.813
-0.503
-0.636
-1.541
-1.808
-1.315
-1.747
-0.569
-0.769
-0.911
-0.455
-0.276
-1.311
-0.537
-0.308
-0.575
-0.442

Upper

limit

0.111
-0.114
-0.154
0.230
-0.269
-0.607
-0.769
-0.376
0.764
0.251
-0.261
0.057
0.168
0.281
0.279
0.608
-0.478
0.371
-0.075
-0.509
-0.648
-0.602
-0.799
-0.335
-0.111
0.251
-0.059
0.29
-0.135
-0.130
0.143
0.126
-0.260

Std diff in means and 95%Cl

ZValue p-Value

0591 0554
2907 0004
-3.022 0.003
00%9 0921
4829 0000
-11.093 0.000
4926  0.000
14154 0.000
0557 0577
0434 0664
19.301 0.000
1704 0088
-0.091 0.928
0749 0454
3841 0000
0.465 0.642
7543 0.000
12.936 0.000
248 0013
384  0.000
4147 0000
5263  0.000
5.268 0.000
7.559 0.000
2625 0009
1.114 0.265
2541 0011
0070 0944
2408 0016
3217 0001
0.718 0.473
1255 0.209
7.566  0.000
-2.00 -1.00 0.00 1.00 2,00
Favours post-test Favours pre-test

Nl olsline o ca i LDL (15 olS 055 5 S35m on oS (oS 5 1 L(FOTSE PIOE) il s sas ¥ B 5lod g3 gu
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@bﬁ-&wjﬂ@jim&blZd}&)T)‘daw‘L(f‘;)\.@.&

2 SIFE w5y s Shias S oSS
6o 3l o3l b a1 Y'Y (glaosls Jbows 1 g HDL

ool w55 5 (Bias on T oS B 0l ol il



(SMD=-+/\# [-+/+% JI —+/¥4] P=0.007) Sl= sl 3l
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Model  Study name

Std diff
in means

Acharya et al. 2009 0.194

Ahrens et al. 2021 0122
Bhardwaj et al. 2017 -0.058
Burke et al. 2008 0.246
Chianani-Wu et al. 2011 -0.588
Diehl et al. 1998 -0.523
Dod et al. 2010 -2.668
Frattaroli et al. 2008 -0.446
Haub et al. 2005 -0.040
Kahleowa et al. 2011 -0.250
Kent et al. 2013 -0.194
Kent et al. 2018 -0.304
Klimis et al. 2021 0.071
Koeder et al. 2022 0.052
Koertge et al. 2003 0.961
Leeetal. 2017 -0.553
Marshal et al. 2009 -0.506
Morton et al. 2014 -0.354
Null et al. 1996 0.056
Omish et al. 1990 -0.085
Omish et al. 1998 0.175
Omish et al. 2005 -0.602
Omish et al. 2008 -0.669
Pischke et al. 2006 -0.044
Pischke et al. 2007 -0.034
Suazo et al. 2021 -0.321
Swiatkiewicz et al. 2021 -0.020
Telles et al. 2010 -0.609
Toobert et al. 2000 0.222
Tsaban et al. 2021 0.552
Voeghtly et al. 2013 -0.197
Yuetal. 2014 0.211
Random -0.167

Standard
error

0.082
0.117
0.139
0.113
0.097
0.063
0.411
0.031
0.302

Statistics for each stud

Variance

0.007
0.014
0.019
0.013
0.009
0.004
0.169
0.001
0.091
0.028
0.000
0.048
0.008
0.011
0.003

Lower  Upper
limit limit
0033 035
-0.352  0.108
0330 0214
0.024  0.469
-0.778  -0.399
-0.646  -0.400
-3473  -1.862
0.506 -0.385
-0.631 0551
-0.577  0.077
0223 0165 -
-0.731 0124
0105 0248
0255 0152
0848  1.074
-1.080 -0.027
-0.668 -0.344
0419 0289 -
-0.216  0.328
-0.504 0333
0617  0.266
-0.924 -0.281
-1.058  -0.279
-0.158  0.070
-0.348  0.280
0901 0259
-0.215 0175
-0.920 -0.298
-0.308 0752
0.340 0.765
0424 0030
-0.005 0516
-0.294 -0.039

ZValue

2.356
-1.038
0.417

2169
-6.074
8325
-6.492

-14.426

Std diff in means and 95%Cl

p-Value

0.018
0.299
0.677
0.030

-4.00 -2.00 2.00 4.00

Favours-post test Favours-pre test
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Model

Random

Study name

Acharya et al. 2009
Ahrens et al. 2021
Bhardwaj et al. 2017
Chianani-Wu et al. 2011
Diehl et al. 1998
Dod et al. 2010
Frattaroli et al. 2008
Haub et al. 2005
Kahleova et al. 2011
Kent et al. 2013
Kent et al. 2018
Klimis et al. 2021
Koeder et al. 2022
Koertge et al. 2003
Lee etal. 2017
Marshal et al. 2009
Morton et al. 2014
Ornish et al. 1990
Ornish et al. 1998
Ornish et al. 2005
Ornish et al. 2008
Pischke et al. 2006
Pischke et al. 2007
Suazo et al. 2021
Swiatkiewicz et al. 2021
Telles et al. 2010
Toobert et al. 2000
Tsaban et al. 2021
Voeghtly et al. 2013
Yuetal. 2014
Zamboni et al. 1996

Std diff
in means

Standard
error

0.085
0.121
0.150
0.090
0.059
0.260
0.030
0.302
0.168
0.015
0.213
0.090
0.104
0.048
0.282
0.078
0.032
0.221
0.227
0.151
0.182
0.057
0.176
0.291
0.100
0.150
0.267
0.106
0.115
0.155
0.462
0.032

Variance

0.007
0.015
0.023
0.008
0.003
0.068
0.001
0.091
0.028
0.000
0.046
0.008
0.011
0.002
0.080
0.006
0.001
0.049
0.051
0.023
0.033
0.003
0.031
0.085
0.010
0.022
0.072
0.011
0.013
0.024
0.213
0.001

Lower
limit

-0.593
-0.605
-0.886
-0.310
-0.232

0.774
-0.183
-0.505
-0.623
-0.162
-0.373
-0.011
-0.121
-0.140
-1.297
-0.059
-0.226
-0.048
-0.201
-0.219
-0.568
-0.134
-0.990
-0.745
-0.344
-0.613
-0.470
-0.649
-0.365
-0.201
-1.654
-0.179

Statistics for each study

Upper
limit
-0.260
-0.131
-0.297
0.043
-0.000
1.792
-0.067
0.679
0.036
-0.103
0.463
0.344
0.287
0.047
-0.190
0.247
-0.099
0.818
0.688
0.372
0.144
0.091
-0.300
0.395
0.048
-0.027
0.578
-0.235
0.087
0.405
0.157
-0.056

Z-Value

-5.020
-3.044
-3.934
-1.487
-1.964
4.937
-4.241
0.287
-1.748
-8.938
0.212
1.843
0.799
-0.966
-2.633
1.206
-5.027
1.742
1.073
0.506
-1.166
-0.379
-3.664
-0.601
-1.479
-2.137
0.201
-4.176
-1.206
0.660
-1.620
-3.724

p-Value

0.000
0.002
0.000
0.137
0.050
0.000
0.000
0.774
0.080
0.000
0.832
0.065
0.424
0.334
0.008
0.228
0.000
0.082
0.283
0.613
0.244
0.705
0.000
0.548
0.139
0.033
0.840
0.000
0.228
0.510
0.105
0.000

-2.00

Std diff in means and 95%Cl

-1.00

0.00 1.00 2.00

Favours post-test Favours pre-test

Nl s lstae i o b S 5 ol eS 0255 5 S3lsr r e oS 5 3 (FOTESE PIOE) sl Jl g5 0 Boles g gud
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—+IAS] P=0.01) 53561 L 513 53 oo o s 2l
P=0001) Gl 33 ;5 5 (SMD=—+/FA [-+\) _J

335 o (SMD=—+/$\ [-+/¥Y JI—+/0:]
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Model

Random

Study name

Ahrens et al. 2021
Bhardwaj et al. 2017
Chianani-Wu et al. 2011
Diehl et al. 1998
Dod et al. 2010
Frattaroli et al. 2008
Haub et al. 2005
Kahleova et al. 2011
Kent et al. 2013
Kent et al. 2018
Klimis et al. 2021
Koeder et al. 2022
Koertge et al. 2003
Leeetal. 2017
Marshal et al. 2009
Morton et al. 2014
Null et al. 1996
Ornish et al. 1990
Ornish et al. 1998
Ornish et al. 2005
Ornish et al. 2008
Pischke et al. 2006
Pischke et al. 2007
Suazo et al. 2021
Swiatkiewicz et al. 2021
Telles et al. 2010
Toobert et al. 2000
Voeghtly et al. 2013
Yadav et al. 2016
Zamboni et al. 1996

Std diff

in means
-0.510
-0.472

Standard
error

0.124
0.146
0.091
0.068
0.281
0.032
0.304
0.165
0.016
0.224
0.090
0.104
0.050
0.265
0.086
0.034
0.142
0.276
0.304
0.174
0.252
0.060
0.165
0.304
0.101
0.150
0.271
0.116
0.181
0.501
0.063

Statistics for each stud

Variance

0.015
0.021
0.008
0.005
0.079
0.001
0.092
0.027
0.000
0.050
0.008
0.011
0.003
0.070
0.007
0.001
0.020
0.076
0.092
0.030
0.064
0.004
0.027
0.092
0.010
0.022
0.074
0.013
0.033
0.251
0.004

Lower
limit
-0.754
-0.758
-0.478
-0.935
-2.049
-0.612
-0.430
-0.460
-0.568
-0.903
-0.111
-0.203

0.374
-1.021
-0.844
-0.607
-0.592
-1.708
-1.894
-1.153
-1.891
-0.569
-0.656
-1.065
-0.450
-0.622
-0.782
-0.444
-0.661
-1.987
-0.571

Upper
limit
-0.266
-0.185
-0.120
-0.669
-0.950
-0.488
0.760
0.188
-0.506
-0.023
0.242
0.203
0571
0.018
-0.506
-0.472
-0.035
-0.625
-0.704
-0.471
-0.901
-0.335
-0.011
0.127
-0.054
-0.035
0.282
0.011
0.048
-0.024
-0.323

Z-Value

-4.100
-3.227
-3.268
-11.838
-5.346
-17.404
0.544
-0.822
-34.022
-2.063
0.731
0.000
9.408
-1.890
-7.826
-15.677
-2.209
-4.221
-4.278
-4.672
-5.532
-7.559
-2.027
-1.541
-2.493
-2.193
-0.921
-1.868
-1.694
-2.008
-7.052

p-Value

0.000
0.001
0.001
0.000
0.000
0.000
0.586
0.411
0.000
0.039
0.465
1.000
0.000
0.059
0.000
0.000
0.027
0.000
0.000
0.000
0.000
0.000
0.043
0.123
0.013
0.028
0.357
0.062
0.090
0.045
0.000
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