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Accepted: 24 Jun 2024 Introduction: Diabetes is a silent metabolic disease characterized by a chronic
Keywords: ) increase in blood sugar and disturbance in carbohydrate, fat, and protein metabolism.
Aerobic exercise Scientific findings have shown that exercise is an option for the treatment of these
Glygqsylated hemoglobin patients. In this regard, the present study aimed to investigate the effect of aerobic
Resistin exercise on glycosylated hemoglobin and resistin in overweight and obese people with
Type 2 diabetes type 2 diabetes.

Method: A systematic search of English and Farsi articles published in PubMed, Web
of Science, Civilica, Scopus, Sid, and Magiran databases was conducted until January
2024. Mean difference and 95% confidence interval were calculated using a random
effect model. Heterogeneity was evaluated using the (I2) test. Moreover, publication
bias was evaluated by visual analysis of the funnel plot and Egger's test.

Results: In total, 57 studies with 1612 obese and overweight subjects with type 2
diabetes were meta-analyzed. The results showed that aerobic exercise caused a
significant decrease in glycosylated hemoglobin [P=0.001, SMD=-0.98 mg/dL (-1.11
to 0.85)] and a non-significant change in resistin [P=0.36, SMD=-0.08 mg/dL (-0.27 to
0.10)]. Compared to the control group, overweight and obese people were diagnosed
with type 2 diabetes.

Conclusion: Results of the present meta-analysis showed that aerobic exercise caused
a significant decrease in glycosylated hemoglobin and improved resistin values. It
seems that aerobic exercise, as one of the appropriate and practical treatment
strategies, can be effective in reducing metabolic disorders of overweight and obese
people with type 2 diabetes.
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Meta Analysis

Study name Statistics for each study
Stddff  Standard Lower  Upper
inmeans  error  Variance bmt  bmit  Z-Vake pValue
Wosaheneh et al, 2023 1348 0554 0307 2431 D380 2430 0015
Saadatifar et al, 2022 1484 0386 0427 2162 O7BB 4111 0.
Faze Najafabad et al, 2020 1632 0385 014b . o.
Hosseinpour Delavar etal, 2020 -1.148 0483 0233 007
Amirsasan et al, 2020 0687 0384 0432 0.050
Rajabi etal, 20102 0080 0500 0250 0952
Rajabi et al, 20100 0124 0500 0250 0.804
Salehi et al, 0887 033 0118 0.045
Derakhehant al, 2010 2188 0462 0243 0.000
Jalalistal, 2018 24919 3965 15TM 0.000
Bayat stal, 2018 034 0201 0041 0.007
Dabbagh Nikukhesiatetal 2016 -0.344 0411 0169 0403
Vizvari st 3, 2018 4720 0442 0486 0.000
Valizadsh etal, 2018 526 04 0B 0.002
Rajabi et al, 2018 0280 0420  0iR4 0.500
Azali Alamckrietal, 2017 0853 0480 0211 0.155
Gholami et al, 20172 13882 2434 586 0.000
Cholami et al, 2017 b 3072 0785 0586 0.000
Nasiri et al, 2017 4380 0376 0442 0.000
Chardashi Afousi ot al, 2016 0780 031 04dd 0.037
Taghizadeh et 3, 2016 4674 0520 0270 0.001
Wotsllebistal, 2018 0892 0378 0141 0.085.
Nazar Giannejadet al, 2015 0048 0408 0167 0.020
Yousefipoor tal, 2015 0810 080 0271 0119
Chiasietal, 2015 £308 0802 0.796 0.000
Tofighei et af, 2015 0794 0400 0480 0.047
Pourverdietal, 2015 4700 0202 0.085 0.000
Byeh et 31, 201 0000 0500 0250 1.000
“Tafighe & Samarian, 2014 0785 0400 0460 0.050
Yavarietal, 2012 2580 0494 024 0.000
Wokhtari Niya et a, 2012 1873 0536 0288 0.000
Haghasani etal, 20122 2000 0808 0812 0.001
Haghasani etal, 2012 b 2000 0822 0876 0.015
Hamedinia stal, 20123 0441 0501 0.25 0778
Hamedinia st 2012 b 0428 0500  0.250 079
Cider et al, 2012 0486 0448 02 0.678
Belo etal, 2011 0476 0472 0223 0740
Tafighsi et 3, 2011 A3 04 02 0021
Hasanvand et 3, 2011 4382 0498 024 0.005
Yavarigtal, 2011 601 0420 04TE 0.000
Jorge etal, 2011 0274 0410 048R 0.504
Shamsietal, 2010 0005 0224 0.080 0.000
Giannopoulou et a, 2005 2857 0808 0.367 0.000
0085 0085  0.004 0.000

Stddiffin means and 05%C1

.00 400 8.

Favours Control Favours Aerobic training

99 £95 Cubid 4 Mo 5 (y5948L5] (slls 5 Gl o131 50 aly 365 uslSsan 1 (55len Dl o3 1 (FOrest plot) cuilsl jloges ¥ JSo

Meta Analysis

Std diff in means and 95%CI

0.285
0444
0.051
0.440
0.000
0.868
0.450
0.539
0.736
0.017
0077
0.778
0122
0.271
0.945
0928
0.000
0.000
o010
0.502
0.557
0.450

—
—
—

0.000

0.002 -

Sudy name Statistios for each study
SWdiff  Standard Lower  Upper
inmeans eror Variance lmit  limit 2Value pValue

Porsesh etal, 2021 -0.394 0.369 0136 1117 0328 -1.070
Rajabi etal, 2021 0663 0410 0476 4400 0455 1502
Akbarpour Beni & Samari, 2020 0028 0447 0200 0840 0904 0062
Rezasimanesh &AmiriFarsani, 2020 0.341 0450 0203 1224 0541 0758
Salimi Avansar, 2010 23538 3468 10.037 -20.748 A7.320 7.430
Rajabi etal, 20192 0083 0500 0250 1063 0.897 0166
Rajabi etal, 2019 0373 0504 0254 1361 0614 0740
Rezaieetal 20193 0.339 0.551 0304 0742 1419 0614
Rezaiestal 2019b -0.185 0549 0301 1260 0891 -0.337
Valizadeh etal, 2018 4087 0457 0200 1082 0491 2370
Abdi & ravani, 2018 D015 0504 0254 -1.002 0973 0020
kazemi etal, 2017 D418 048 0475 0037 0701 D282
Farzaneg etal, 2016 0864 0550 0312 1950 0232 545
Souri etal, 20162 0601 0628 0395 1923 0541 100
Souri etal, 2016 b -0.042 0612 0375 -1242 1158 -0.068
Fathei etal, 2015 -0.039 0437 0191 -0896 0817 -0.090
Tofighei etal, 2015 2633 0526 0277 1602 3664 5005
Tofighei & Samadian, 2014 2633 0526 0277 1602 3664 5005
Azamian Jazi & Gharekhani, 2014 1264 0490 0240 0304 2224 2580
Haghighi etal, 2013 A 0203 0370 0444 0046 0540 0536
Haghighi etal, 2013 B 0264 0440 0202 1444 0616 0588
Biylkyaz etal, 2011 2 0380 0504 0254 1368 0.607 0755
Bilyukyazi etal, 2011 b 0129 0521 0272 1151 0893 0248
Shundini etal, 2011 60705 7857 61734 7605 45.306 7738
Kadoglou etal, 2007 4100 0307 0457 4076 0422 3023
Kellyetal, 2007 0480 0466 0217 0425 1403 1.040
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