JAHSSP http://jahssp.azaruniv.ac.ir/
http://dx.doi.org/10.22049/JAHSSP.2024.29070.1596

Journal of Applied Health Studies in Sport Physiology
Spring/Summer 2024
Volume 11, Number 1
278-303

Original Article Open Access

The effect of concurrent training on the levels of leptin, adiponectin, and body
composition in adults with overweight and obesity: a systematic review and
meta-analysis

Fatemeh Kazeminasab*, Nafiseh Hassanpour !

Receive 2023 October 18; Accepted 2024 February 7

Abstract

Aim: Leptin and adiponectin are two types of adipokines (or adipocytokines) that play an
important role in controlling metabolic processes, especially in obesity. The aim of this study
was to investigate the effect of simultaneous exercise on leptin, adiponectin and body
composition levels in adults with overweight and obesity. Materials and methods: A systematic
search was conducted in PubMed, Web of Science, SID, Magiran, and Google Scholar for
English and Persian articles published until September 2023. The present meta-analysis was
conducted to investigate the effect of concurrent exercise on leptin, adiponectin and body
composition levels in adults with overweight and obesity. Effect size and 95% confidence
interval (CI) were calculated using random effect model. Results: The results of 26 studies with  Scan  this QR code to see the
732 overweight and obese adults showed that simultaneous exercise caused a significant accompanying video, or visit

decrease in serum leptin [SMD=-0.61, p=0.001], body weight [WMD=-3.38 kg, p=0.001], BMI  jahssp.azaruniv.ac.ir

[WMD=-0.74 kg.m?, p=0.001], body fat mass [WMD=-2.56 g, p=0.001], waist circumference

[WMD=-5.47 cm, p=0.001], waist circumference to hip circumference ratio [WMD=-0.02, 1. Department  of  Physical
p=0.001], and increased serum adiponectin was significant [SMD=0.56, p=0.001] compared to Education and Sports Science,
the control group in adults with overweight and obesity. Conclusion: Concurrent and combined Faculty ~ of  Humanities,
training causes a significant decrease in serum leptin and a significant increase in serum University of kashan, Iran.
adiponectin in adults with overweight and obesity. This shows the significant health benefits of *(corresponding authory):
concurrent exercise for adults. Therefore, it is suggested that the aforementioned statistical (fkazeminasab@kashanu.ac.ir)

community should take advantage of the benefits of concurrent exercise to achieve health.
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Extended abstract
Background:

The World Health Organization estimates that more than 1 billion people worldwide are overweight, of which 300
million are obese. Obesity affects the function of various body systems and reduces life span. In addition, tissue is
recognized as a dynamic endocrine organ with a complex role in whole-body homeostasis. Healthy cells, dangerous
cells are metabolically active and able to release a large number of adipokines involved in appetite, regulatory and
immune functions, glucose and lipid metabolism, cardiovascular homeostasis and other important biological and
physiological functions. Leptin and adiponectin are two types of adipokines (or adipotokines) that play an important
role in controlling metabolic processes, especially in obesity. Compelling epidemiologic evidence supports the
hypothesis that regular exercise training, including aerobic exercise (AT) and resistance exercise (RT), is therapeutic
and preventive by counteracting the degenerative processes associated with obesity. Trainers aim to provide training
adaptations from both types of training to what they identify as CT. The review of the literature shows that many
researches and meta-analysis have been done in the sports exercises and its effect on the levels of bioactive serums
or adipokines, however, there are shortcomings in the articles that exist. Therefore, the current research was
conducted with the aim of simultaneous exercise on the level of leptin, adiponectin and body composition in
overweight and obese people as a systematic review and meta-analysis.

Materials and Methods

The current research was conducted as a systematic review and meta-analysis based on the guidelines of Cochrane and
Prisma. In order to extract research articles, a search was done in databases. For this purpose, a search was conducted in
Scopus, PubMed and Web of Science databases until September 29, 2023 (without limiting the year of publication) for
English articles and in SID and Magiran databases until September 2023 for Persian articles.

Inclusion and Exclusion criteria :

Among the criteria for entering the studies, we can refer to studies published in English and Persian and studies that
reported sufficient information about leptin and adiponectin variables in the pre-test and post-test in the simultaneous
exercise group and the control group. Also, studies conducted on animals, studies that investigated the effect of aerobic
training or resistance training separately on the levels of leptin and adiponectin, and studies presented in conferences and
theses are among the cases of study withdrawal.

Data extraction:

Information related to the first author, year of publication, type of study, country, number of samples, variables, body
composition factors, characteristics of subjects, duration of intervention, type of exercise and exercise protocol were
extracted. Also, data extraction from the graph of the article was done using Getdata software or estimating the standard
deviation (SD) from the standard error of the mean (SEM).

Quality of studies:

Evaluation of the quality of the studies was done using the 11-item checklist of the Pedro tool. All the questions of Pedro's

checklist were answered with two options: Yes v or No x. The minimum score was zero and the maximum score was
nine, where a higher numerical value represented a higher quality of the research.

Experimental design
Statistical analysis:

SMD for leptin and adiponectin variables and WMD for body composition variables and 95% confidence interval (ClI)
were calculated using random effect model. To determine the heterogeneity of the studies, the 12 test was used, according
to Cochran's guidelines, the heterogeneity value is as follows: less than 25% = Very- low heterogeneity, 25-50% = low
heterogeneity, 50-75% = moderate heterogeneity, and more than 75% %-=high heterogeneity interpreted. In case of
heterogeneity, sensitivity analysis was performed by one-to-one exclusion of studies with 12 less than 50 as a criterion
(27). Also, using the visual interpretation of the funnel plot, the publication bias was investigated, and if bias was
observed, Egger's test was used as a secondary determining test, where p=0.1 was considered as the presence of a
significant publication bias. . Subgroup analysis was performed based on body mass index (BMI), overweight: 25-29.9
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and obese: more than 29.9 as well as based on the duration of the intervention (short-term intervention: <8 weeks and
long-term intervention:; >8 weeks). . Statistical tests were performed using CMA version two software.

Results:

Based on the search in scientific databases until September 2023, 2262 articles were found. After removing duplicate
articles (777 articles), and performing a manual search (16 articles), 1501 articles remained for initial screening. After
reviewing the titles and abstracts of the articles and removing the articles (1467 articles), finally 34 articles were selected
for the evaluation of the full text. Failure to measure simultaneous training was excluded. Finally, 26 studies were included
in the present meta-analysis. There were 19 interventions for the leptin variable and 20 interventions for the adiponectin
variable.

Characteristics of subjects:

732 participants, including 441 men and 187 women, entered the present meta-analysis study, all participants, young,
middle-aged or elderly overweight, obese and physically healthy or suffering from type 2 diabetes or non-alcoholic fatty
liver disease or patients after Coronary artery bypass surgery or suffering from non-alcoholic fatty liver disease or
suffering from metabolic syndrome or suffering from multiple sclerosis.

Leptin and adiponectin:

Analysis of the data of 19 studies showed that simultaneous training caused a significant decrease in serum leptin [SMD=-
-0.61, p=0.001] compared to the control group in adults. Also, the analysis of the data of 20 studies showed that
simultaneous exercise caused a significant increase in serum adiponectin [SMD=-0.56, p=0.001] compared to the control
group in adults.

Body mass index (BMI) and body mass:

Data analysis of 18 studies (25 interventions) showed that simultaneous exercises reduced the body mass index [WMD=-
0.74, p=0.001] 74 compared to the group The control was in adults. Also, the data analysis of 7 studies (9 interventions)
showed that simultaneous exercises caused a significant decrease in body mass [WMD=-2/56, p=0.001] compared to the
control group in adults.

Waist circumference (WC) and waist to hip ratio (WHR):

The analysis of the data of 5 studies (5 interventions) showed that exercise caused a significant decrease in waist
circumference, [WMD=-5.48, p=0.001]] The control was in adults. Also, the data analysis of 7 studies (11 interventions)
showed that similar exercises reduce waist circumference to hip circumference [WMD=-0.02, p=0.001]was compared to
the control group in adults.

Discussion

The present findings show a decrease in leptin levels and a significant increase in adiponectin levels after simultaneous
exercises. Previous studies have shown that exercise training can improve apatiponectin levels or both in overweight and
obese children, and although similar research has been conducted in other research results, the exercise effect is similar.
It has not been investigated for collective markers in these previous researches, and in short, the exercise of the specific
effect on researchers' adipokines in the population statistics of overweight and obese adults has been done. In total, the
results of this study show that serum adiponectin level and serum leptin decrease with weight loss along with body weight
increase, body mass index, mass and free mass, followed by increase in skeletal muscle mass, especially, and optimal
burning It is the basis for improving the level of adipokine in the body. This explains why exercise can be a solution to
obesity management.

Article message

Overall, | can say that the present meta-analysis provides a pioneering attempt to comprehensively evaluate the effects of
concurrent exercise on serum adiponectin and leptin in adults. Moreover, | can say that | can make a significant impact
on the health of healthy and overweight people. Also, the present study provides information needed to regulate
adiponectin and leptin in overweight and obese adults through exercise.
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Model  Study name Statistics for each study Std diff in means and 95%CI

Std diff  Standard Lower Upper

inmeans  error  Variance limit  limit ZValue p-Value
Annibalini et al, 2017 0594 0511 0261 -1595 0407 -1163 0245
Emamdost et al, 2014 -0.496 0371 0137 -1223 0231 -1.338 0181
Okada et al, 2010 -0.048 0326 0106 -0688 0591 0149  0.882
Balducci et al, 2010 0278 0310 009 -0.8%6 0330 0895 0371
Baradaran et a, 2020 0313 0429 0184 -0528 1153 0729  0.466
Tadibi et al, 2015 -0.660 0513 0264 -1666 0346 -1.285 0199
Jamali et al, 2023 -4.659 0862 0743 -6349 -2970 5406  0.000 —8—
Hosseini et al, 2015 -0.868 0427 0182 -1705 -0.031 2083 0042
Rejeki et al, 2023 -0.040 0447 0200 -0917 0836 0090 0928
Rezael et al, 2022 -3.084 0791 0625 -4634 -1534 -3900  0.000
Sajedi et al, 2018 0.792 0379 0144 -1535 -0.048 2088 0037
Siahkouhian et al, 2022 -3.084 0791 0625 -4634 -1534 -390  0.000
Sheikholeslami-Vatani et al, 2015 A -0.262 0550 0302 -1340 0815 0477 0633
Sheikholeslami-Vatani et al, 2015 B -0.349 0551 0304 -1430 0732 0633 0527
Montazeri et a, 2012 -0.539 0509 0259 -1537 0458 -1.059  0.289
Kim et al, 2019 0413 0452 0204 -1299 0473 0914 0361
Loimaala et al, 2009 -0.064 0289 0083 -0630 0502 0223 0824
Makiel et al, 2023 0.078 0321 0103 -0552 0707 0241  0.809
Nono Nankam et al, 2020 0112 0342 0117 -0782 0558 0328 0743

Random -0.610 0182 0033 -0.968 -0.253 -3.345  0.001 <&
7.00 -3.50 0.00 350 7.00
Concurrent exercise Control

OV )50 35 (05w cowid (3l3a0 30 oo (1 pod 431 .(FOrest plot) cuilsl jlages - Y JSi
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Yay o o ON oS 5 9 GeiSSemal et Oliee 2 (25 S01) Glosen G yed 5l
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

Annibalini et al, 2017 0.000 0.500 0.250 -0.980 0.980  0.000 1.000
Asad et al, 2011 0.693 0.433 0.187 -0.155 1.541 1.601 0.109
Okada et al, 2010 0.028 0.326 0.106 -0.612 0.667 0.085 0933
Bagheri et al, 2023 A 0.474 0.522 0272 -0.549 1.497 0.908 0.364
Bagheri et al, 2023 B 0.823 0.533 0284 -0220 1.867 1546 0122
Bagheri et al, 2023 C 0.587 0.525 0275 -0.441 1615 1119 0.263
Balducci et al, 2010 0.501 0.314 0.098 -0.114 1116 159% 0110
Banitalebi et al, 2015 A 1417 0.727 0528 -0.007 2.842 1.950 0.051 r—
Banitalebi et al, 2015 B 0.874 0.680 0463 -0459 2207 1285 0199 =
Banitalebi et al, 2015 C 0.129 0.646 0.417 -1.137 1.395 0.200 0.841
Jorge et al, 2011 0.403 0.412 0170 -0.405 1211 0977 0329
Rejeki et al, 2023 2.768 0.626 0.392 1542 3.995 4.424 0.000 —"—.—'
Zarei et al, 2017 A 0.062 0.641 0410 -1.193 1318 0097 0923
Zareietal, 2017 B 0.352 0.644 0.414 -0.909 1.613 0.547 0.584
Zarei et al, 2017 C 0.196 0.578 0335 -0938 1329 0338 0735
Sadeghi et al, 2022 1611 0.420 0.177 0788 2435 3.834 0.000 —.-'—
Saiedinejad et al, 2023 0.587 0.481 0232 -0.357 1.530 1.218 0.223
Montazeri et al, 2012 1.074 0.535 0.286 0.026 2122 2.008 0.045 -
Assarzade et al, 2012 0173 0.448 0201 -0.705 1.051 0.386 0.700
Nono Nankam et al, 2020 -0.226 0.343 0.117 -0.897 0.446 -0.659 0.510

Random 0.566 0.144 0.021 0283 0.849 3.925 0.000 .

-4.00 -2.00 0.00 2.00 4.00
Control Concurrent exercise

OULS 539 55 (oo o piSgmd] (yl5u0 39 (ylojod oy pod ,31 L(FOreESt plot) cullsl lages - JSUS

Model Study name St s for each study Difference in means and 95%Cl
Difference  Standard Lower Upper
in means error Variance limit limit Z-Value p-Value

Annibalini et al, 2017
Asad et al, 2011
Emamdost et al, 2014
Bagheri et al, 2023 A
Bagheri et al, 2023 B
Bagheri et al, 2023 C
Balducci et al, 2010
Baradaran et al, 2020
Banitalebi et al, 2015 A
Banitalebi et al, 2015 B
Banitalebi et al, 2015 C
Rejeki et al, 2023

Zarei et al, 2017 A
Zarei et al, 2017 B
Zarei et al, 2017 C
Sajedi et al, 2018
Siahkouhian et al, 2022
Sheikholeslami-Vatani et al, 2015 A
Sheikholeslami-Vatani et al, 2015 B
Saiedinejad et al, 2023
Montazeri et al, 2012
Kim et al, 2019

4.796 22,999 -12.499 6.299 -0.646 0.518
6.104 37.256 -15.443 8483  -0.570 0.569
5.643 31.838 -14.449  7.669 -0.601 0.548
2.284 5218 -9.267 -0.313 -2.097 0.036
1.945 3.785 -7.243 0383 -1763 0.078
2121 4.500 -6.638 1.678 -1.169 0.242
0.867 0.752 -1.500 1.900 0.231 0.818
1822 3.318 -6.090 1.050 -1.383 0.167
3.023 9.138 -7.595 4.255 -0.552 0.581
2.559 6.550 -6.996 3.036 -0.774 0.439
1.823 3322 -5352 1792 -0.977 0.329
4.933 24.335 -15.319  4.019 -1.145 0.252
2.682 7.195 -7.057 3457 -0.671 0.502
4.19% 17.604 -9.823 6.623 -0.381 0.703
4.561 20.807 -9.640 8.240 -0.153 0.878
3.212 10.317 -7.565 5.025 -0.395 0.693

16.674  278.016 -37.680 27.680 -0.300 0.764
2.959 8.753 -10.099  1.499 -1.453 0.146
2.706 7.322 -9.103 1503  -1.404 0.160
3.731 13922 -6.313 8313 0.268 0.789
2.792 779 -8.222 2722 -0.985 0.325
2,025 4102 -6.170 1770  -1.086 0.277

Assarzade et al, 2012 3270  10.691-36.119 23301  -9.086  0.000 ——
Nono Nankam et al, 2020 0.797 0634 -3361 0.239 2260 0024
Random 0.948 0898 5245 -1530 -3575  0.000 &
-38.00 -19.00 0.00 19.00 38.00
Concurrent exercise Control
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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  ZValue p-Value

Annibalini et al, 2017 -0.700 1.468 2154 3576 2176  -0.477 0.633
Asad et al, 2011 -1.290 1.680 2822 4582 2002 -0.768 0.443
Emamdost et al, 2014 -1.010 1.299 1686 -3555 1535 -0.778 0.437
Okada et al, 2010 0.200 1.003 1.007 -1.767 2.167 0.199 0.842
Bagheri et al, 2023 A -1.590 0.646 0.418 -2.857 -0.323 -2.461 0.014
Bagheri et al, 2023 B -1.110 0.712 0.507  -2.506 0.286 -1.559 0.119
Bagheri et al, 2023 C -0.820 0.766 0.586 -2.321 0.681 -1.071 0.284
Balducci et al, 2010 -0.400 0.302 0.001 -0.993 0.193 -1.323 0.186
Baradaran et al, 2020 -0.680 0.401 0.161 -1.465 0105 -1.697 0.090
Banitalebi et al, 2015 A -0.650 0.774 0599 2167 0.867 -0.840 0.401
Banitalebi et al, 2015 B -0.810 1.013 1.027 -279% 1176  -0.799 0.424
Banitalebi et al, 2015 C -0.690 0.583 0340 -1.832 0452 -1.184 0.237
Jorge et al, 2011 -0.220 1.759 3.093 -3.667 3.227 -0.125 0.900
Rejeki et al, 2023 -2.320 1.621 2627 -5.497 0.857 -1.431 0.152 -
Rezaei et al, 2022 -6.000 2.009 4.034 9937 -2.063 -2.987 0.003 .
Zarei et al, 2017 A 0.000 3.433 11784 -6.728 6.728 0.000 1.000
Zarei et al, 2017 B -0.300 1.238 1533 2727 2127 -0.242 0.809
Zarei et al, 2017 C -0.400 1.428 2040 -3199 2399 -0.280 0.779
Sajedi et al, 2018 -0.480 1.013 1.026 2465 1505 -0.474 0.636
Sheikholeslami-Vatani et al, 2015 A -1.400 0.581 0338 -2540 -0.260 2408  0.016 ==
Sheikholeslami-Vatani et al, 20158  -1.200 0.533 0.284 -2.245 -0.155 -2.251 0.024
Saiedinejad et al, 2023 -0.500 1.806 3.262 -4.040 3.040 -0.277 0.782
Montazeri et al, 2012 -1.360 0.499 0.249 -2.338 -0.382 -2.727 0.006 -.-
Assarzade et al, 2012 -0.100 0.411 0.169  -0.906 0.706 -0.243 0.808
Nono Nankam et al, 2020 -0.700 0.220 0.048 -1131 -0.269 -3.181 0.001

Random -0.745 0.118 0.014 0976 -0.513 -6.307 0.000

-10.00 -5.00 0.00 5.00 10.00
Concurrent exercise Control

OVl )50 45 (Fu o395 (ad Ll w0 ylojed o ped yiT J(FOTest plot) culilsl ylages —0 JS

Model = Study name Statistics for each stud _Difference in means and 95%Cl_
Difference  Standard Lower Upper
in means error  Variance limit  limit Z-Value p-Value
Annibalini et al, 2017 -2.600 2.246 5046 -7.003 1.803 -1.157 0.247 P
Bagheri et al, 2023 A -6.130 3.675 13.507 -13.333 1.073  -1.668 0.095 =
Bagheri et al, 2023 B -4.270 3.388 11.476 -10.910 2370 -1.260 0.208 .
Bagheri et al, 2023 C -3.090 3.501 12.256 -9.952 3772 -0.883 0.377 .
Balducci et al, 2010 -1.300 0627 0394 -2530 -0070 -2072 0038 E |
Rejeki et al, 2023 -6.750 2.489 6.193 -11.628 -1.872 -2.712 0.007 +
Siahkouhian et al, 2022 -3.320 0.549 0.301 -4.396 -2244 -6.048 0.000
Kim et al, 2019 -3.200 1.196 1431 -5544 -0.856 -2.675 0.007
Nono Nankam et al, 2020 -0.300 0.288 0.083 -0.865 0.265 -1.041 0.298
Random -2.569 0.756 0572 -4.051 -1.087 -3.397  0.001 <P
-14.00 -7.00 0.00 7.00 14.00
Concurrent exercise Control
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Yas O oy o S 59 eSSl (et (e (G5B plejen ( ped 36
Model Study name Statistics for each stud Difference in means and 95%Cl
Difference Standard Lower Upper
in means error Variance  limit limit ~ Z-Value p-Value
Annibalini et al, 2017 -2.900 4693 22021 -12.097 6297 -0.618  0.537 B
Balducci et al, 2010 -5.000 0849 0722 -6665 -3335 -5.886  0.000 5
Saiedinejad et al, 2023 5200 4910 24106 -14823 4423 -1059 0290 B
Montazeri et al, 2012 -3.240 3409 11619 -9921 3441 -0951  0.342 B
Nono Nankam etal, 2020 5900 0660 0436 -7.194 -4606 -8936  0.000 5
Random 5474 0509 0260 -6472 -4475 -10745  0.000 <&
-15.00 7,50 0.00 7.50 15.00
Concurrent exercise Control

OULE 539 53 508 195 1 lo el oy yod 431 .(FOTeEst plot) culilsl Jlages -V JSS

Model Study name Statistics for each stud Difference in means and 95%Cl
Difference  Standard Lower Upper
in means error Variance limit limit ~ Z-Value p-Value
Emamdost et al, 2014 -0.010 0.019 0000 -0048 0028 -0518  0.605
Bagheri et al, 2023 A -0.060 0.014 0000 -0087 -0.033 -4392  0.000 -
Bagheri et al, 2023 B -0.050 0021 0000 -0.091 -0.009 -239  0.017 -
Bagheri et al, 2023 C -0.050 0.014 0000 -0077 -0.023 -3660  0.000 E o
Jorge et al, 2011 0.000 0.036 0001 -0070 0070 0000  1.000
Rezaei et al, 2022 -0.060 0.026 0001 -0110 -0010 -2341 0019 ——
Zarei etal, 2017 A 0.010 0.247 0061 -0475 0495 0040  0.968
Zarei etal, 2017 B 0.000 0.027 0001 -0054 0054 0000  1.000
Zarei etal, 2017 C 0.000 0.014 0000 -0028 0028 0000  1.000
Sajedi et al, 2018 -0.010 0.004 0000 -0017 -0.003 -2739  0.006
Assarzade et al, 2012 -0.010 0.004 0000 -0018 -0.002 -2390  0.017
Random -0.023 0.006 0000 -0.036 -0.011 -3640  0.000 ®
-0.25 -0.13 0.00 0.3 025
Concurrent exercise Control

OULE 530 55 6N 193 & 308 195 Cmd 1 lo o oy pod 31 .(FOTESE plot) Ccuilsl Hlaged -A JSW
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