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Std diff Standard Lower Upper
inmeans error  Variance  limit limit Z-Value p-Value
Pobenhardt et al, 2013 -0.340 0131 0017 -0597 -0082 -2586 0010 -
Giannopoulou et @, 2005 0049 0426 0182 -0885 0787 -0115 0909
Villareal et al, 2006 0.061 0333 0111 0592 0715 018 0854
Rokiing-Andersen et al, 2007 -0.081 0208 0043 0488 0326 -03%0 0697
Thong et al, 2000 0403 0370 0137 032 1127 1089 0276
Khoo et al, 2015 0085 0224 0050 -0523 035 -0379 0705
Figueroa et al, 2013 0737 0398 0158 -1517 0043 -1851 0064 -
Mller et al, 2004 0321 0160 0025 0633 0008 -2008 0045
Shehetal, 2011 -0.639 0284 0081 -1197 -0082 -2249 0025 ——
Reseland et al, 2001 0113 0200 004 -052 0297 -0540 0589
Weiss et al, 2017 0364 0351 0123 0324 1052 1036 0300
Scott et al, 2013 -0.897 0428 04183 -1735 -0059 -2088 0036 —t+i—
Mehtabi et al, 2022 0978 0473 0224 0050 1905 2066 0039 ——
Random 0163 0099 0010 -0357 0032 -1640 0.101
250 125 0.00 125 250
Diet Exercise
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Model Studyname

inmeans

Gilbertsona et al, 2019
Abbenhardt et al, 2013
Giannopoulou et al, 2005
Rokling-Andersen et al, 2007
Faiz et al, 2023

Ibériez et al, 2010
Christensen et al, 1998
de Sousaet al, 2019
Figueroa et al, 2013
MeNeil et al, 2015

Miler et al, 2004
Shahetal, 2011
Straznicky et al, 2010
Reseland et al, 2001
Yoshimura et al, 2014
Weiss et al, 2017
Mehtabi et al, 2022

0.518
-0.356
0401
-0.180
0429
-0438
-0.041
-0.038
0.069
-0171
0.266
0.113
0.124
-0.560
-0.107
-0.520
-1.226
-0.110

Statistics f

Std diff  Standard

error  Variance

0415
0.132
0431
0.199
0422
0.405
0.200
0.313
0.385
0.226
0.162
0.273
0.317
0.205
0.350
0.339
0.487
0.087

0.172
0.017
0.185
0.040
0.178
0.164
0.040
0.098
0.148
0.051
0.026
0.074
0.100
0.042
0.122
0.115
0.238
0.008

Lower
limit
-0.295
-0614
-0.443
-0.570
-0.398
-1.232

-0.652
-0.686
-0.615
-0.052
-0421

-0.961
-0.793
-1.185
-2.182
-0.281

r
limit
1.332

-0.098
1.245
0.210
1.257
0.35%6
0.351
0.575
0.824
0.272
0.583
0.647
0.745

-0.159
0.578
0.145

-0.27
0.061

Z-Value
1.249
-2.700
0.930
-0.904
1.017
-1.082
-0.203
-0.123
0.179
-0.757
1641
0414
0.393
-2.740
-0.307
-1.533
-2516
-1.265

p-Value
0.212
0.007
0.352
0.366
0.309
0.279
0.839
0.902
0.858
0.449
0.101
0.679
0.695
0.006
0.759
0.125
0.012
0.206

Stddiff i
-
——
250 1.25 0.00 125 250
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Model Studyname Statistics for each study

Std diff Standard Lower Upper

in means error  Variance limit  limit

Abbenhardt et al, 2013 -0.692 0.135 0018 -0.957 -0428
Beavers et al, 2013 -0.235 0.144 0.021 -0516 0.047
Giannopoulou et al, 2005 0.306 0.429 0.184 -0535 1.147
Rokling-Andersenet al, 2007  -0.312 0.19%6 0.039 -06% 0073
Figuerca et al, 2013 -0.558 0385 0148 -1.314 0197
Miler et al, 2004 -0.063 0.162 0026 -0.380 0.255
Shahetal, 2011 -0477 0.276 0076 -1.018 0.064
Reseland et al, 2001 -0.764 0.203 0.041 -1.162 -0.367
Weiss et al, 2017 -0.085 0.339 0115 -0.750 0580
Galbreath et al, 2018 -1.235 0.364 0133 -1.948 -0.521
Mahtabi et al, 2022 -0.077 0.447 0200 -0954 0.800
Random -0.402 0.110 0.012 -0617 -0.187

Z\Value p-Value
-5.132  0.000
-1633  0.103
0713 0476
-1.587 0113
-1450  0.147
-0.387 069
-1.727  0.084
-3.768  0.000
0251 0.802
-3.300  0.001
0171 0864
-3666  0.000

——

<>
0.00
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Model Studyname Statistics for each study

Std diff  Standard Lower Upper

inmeans error  Variance limit  limit

Abbenhardt et al, 2013 0.261 0.131 0017 0004 0518
Giannopoulou et al, 2005 0.098 0427 0182 -0.738 0934
Rokling-Andersen et al, 2007 0.035 0.208 0043 -0371 0442

Khoo et al, 2015 -1.09%6 0.240 0.058 -1.566 -0.626
Figueroa et al, 2013 0.210 0.386 0149 -0547 0967

Weiss et al, 2017 0443 0.353 0124 -0248 1134
Bouchonville et al, 2014 0453 0.281 0.079 -0.098 1.003

Scott et al, 2013 0.248 0410 0168 -0555 1.051
Random 0.059 0.195 0038 -0.322 0441

St diff in means and 95%C
Z-Value p-Value
1992 0046
0229 0819
0170  0.865
4571 0.000
0543 0587 B
125  0.209 —1—
1611 0107 i
0605 0545 L
0305 0.761 -
2,00 -1.00 0.00 1.00 2,00
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Model ~Studyname istics f
Std diff  Standard Lower r
in means error Variance  limit  limit
Gilbertsona et al, 2019 -0.081 0.408 0.167 -0.881 0.720
Abbenhardt et al, 2013 -0.050 0.131 0.017 -0.306 0.206
Giannopoulou et al, 2005 -0.150 0427 0.182 -0.987 0.687
Rokling-Andersen et al, 2007 0.181 0.199 0.040 -0210 0571
Faiz et al, 2023 0.007 0417 0.174 -0811 0.825
Ibafez et al, 2010 -0.520 0.407 0166 -1.318 0277
Figueroa et al, 2013 0.110 0.385 0.149 -0645 0.866
Weiss et al, 2017 -0.139 0.334 0.112 -0795 0516
Wang et al, 2015a 0.175 0.369 0.136 -0.548 0.898
Wang et al, 2015b 0431 0.369 0136 -0293 1.154
Bouchonville et al, 2014 0.140 0.273 0.074 -0395 0674
Random 0.020 0.081 0.007 -0.139 0.180

Std diff in means and 95%Cl

Z-Value p-Value
-0.197 0844
-0382 0703
-0351 0726
0907 0364
0016 0987
1279 0201
0287 0774
0417 0677
0475 0635
1167 0243
0513  0.608
0249 0804
-2.50 .25 0.00 125 250
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Model Study name Statistics for each study

Std diff Standard Lower Upper

inmeans  error Variance limit  limit

Abbenhardt et al, 2013 0.205 0.131 0.017 -0.053 0462

Beavers et al, 2013 0.145 0.143 0.021 -0.136 0426
Giannopoulou et al, 2005 -0.081 0427 0182 -0917 0.755
Rokling-Andersen et al, 2007  0.242 0.19%6 0038 -0.142 0626
Figuerca et al, 2013 0.324 0.380 0145 -0422 1.070

Weiss et al, 2017 -0.467 0.306 0094 -1.067 0.132
Galbreath et al, 2018 0.226 0335 0112 -0431 0882
Bouchonville et al, 2014 0481 0.282 0080 -0.072 1.033
Random 0.170 0.075 0006 002 0317

St diff in means and 95%C1
ZValue p-Value
1588 0119
1013 031
0189 0850
1235 0217 -+
0852 0.3% L
1528 0126 L
0673 0501 L
1703 0089 L
2250 0024 et
1.50 075 0.00 0.75 1.50
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Comparison of the Effect of Low-Calorie Diet and Exercise on Leptin and Adiponectin in
Middle-Aged and Elderly Adults with Overweight and Obesity: A Systematic Review and
Meta-Analysis
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ABSTRACT

Background: Leptin and adiponectin are adipokines produced by fat cells and play an important role in
obesity. The purpose of this study was to compare the effect of low-calorie diet (LCD) and exercise (Exe) on
leptin and adiponectin in middle-aged and elderly adults with overweight and obesity.

Methods: A systematic search was conducted in PubMed, Web of Science, SID, Magiran, and Google
scholar databases for English and Persian articles published until August 2023. The effect size and 95%
confidence interval (CI) were calculated using the random effect model.

Results: The results of 25 studies with 2063 middle-aged and elderly people with overweight and obesity
showed that the combination of exercise and diet compared to exercise alone causes a significant decrease in
serum leptin [SMD=-0.4, P=0.001], and a significant increase in serum adiponectin [SMD=0.17, P=0.02] in
middle-aged and elderly adults with overweight and obesity. Also, findings showed that the diet compared to
exercise alone causes a decrease in serum leptin [SMD=-0.16, P=0.1], and a significant increase in serum
adiponectin [SMD=0.05, P=0.7] in middle-aged and elderly adults with overweight and obesity. Also, diet
compared to exercise alone does not cause a significant change in serum leptin [SMD=-0.11, P=0.2], and
serum adiponectin [SMD=0.02, P=0.8] in middle-aged and elderly adults with overweight and obesity.
Conclusion: It is suggested that middle-aged and elderly people to achieve hypoleptinemia and
hyperadiponectinemia, use a combination Include exercise training and low-calorie diet in your lifestyle.
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