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Introduction: Overweight and obesity are associated with metabolic disorders, including
changes in adipokines such as vaspin. The effect of exercise training on vaspin is inconsistent.
The aim of this systematic review and meta-analysis was to investigate the effect of exercise
training on serum vaspin levels and glycemic indices in overweight and obese Iranian women.

Materials & Methods: PubMed, Web of Science, Scopus, Magiran, Irandoc, Noor Mags, and
SID databases were systematically searched for articles published up to 11 March 2024. The
standardized mean difference (SMD) and 95% confidence interval (CI) were calculated using
a random model and CMA?2 software to determine the effect. The (I2) test was used to
determine heterogeneity, and the Funnel Plant test and Egger test were used to examine
publication bias.

Results: A total of 14 studies on 376 overweight and obese female subjects were meta-
analyzed. The results showed that exercise training significantly reduced insulin resistance
[SMD = -0.706 (-1.128 to -0.283), P = 0.001] and had a non-significant reduction in vaspin
[SMD =-0.312 (-0.628 to 0.004), P = 0.053], glucose [SMD = -0.566 (-1.161 to 0.029), P =
0.062], and insulin [SMD = -0.232 (-0.900 to -0.435), P = 0.495] compared to the control
group.

Conclusion: The results of the present meta-analysis showed that exercise training
significantly improved insulin resistance in obese and overweight Iranian women through
changes in serum vaspin and glycemic indices.
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Introduction

prevention and treatment of insulin resistance in
overweight and obese subjects (4). However, the

The prevalence of overweight and obesity is a
major public health problem all over the world, and
it is especially high among women in developing
countries such as Iran (1). Obesity is characterized
by the dysregulation of adipokine secretion by
adipose tissue, resulting in metabolic disturbances.
Among them, vaspin, a serine protease inhibitor
derived from visceral adipose tissue, has been shown
to improve glucose tolerance and insulin sensitivity
(2). Obesity has been linked to metabolic
complications for a long time, including insulin
resistance, metabolic syndrome, and type 2 diabetes
mellitus (3). Lifestyle interventions, particularly
physical activity, are an integral part of the
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findings of different studies about the effect of
exercise training on serum vaspin levels have been
inconsistent. Some studies have reported significant
reductions in vaspin following resistance training
(5), while others have reported no significant
changes following aerobic exercise interventions (5).
These differences indicate the need to
comprehensively synthesize the existing evidence.
Limited evidence exists on the effect of exercise
training on vasopressin and glycemic parameters in
Iranian women. Therefore, this systematic review
and meta-analysis was performed to determine the
effect of exercise training on serum vaspin levels and
glycemic indices in overweight and obese Iranian
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women.

Methods

This systematic review and meta-analysis was
performed according to the PRISMA guidelines and
the Cochrane Handbook. The study protocol was

prospectively registered in the International
Prospective Register of Systematic Reviews
(PROSPERO) (registration code

CRD4220251238190). A systematic  and
comprehensive search was performed in major
databases such as PubMed, Web of Science, Scopus,
Magiran, Irandoc, Noor Mags, and SID without any
time limitations up to March 11, 2024. The search
strategy included MeSH terms and keywords for
exercise training, vaspin, glycemic indices, and
obesity. Studies were included if they were
randomized or non-randomized clinical trials
conducted on overweight and obese Iranian women,
compared the effect of exercise training with control
groups, assessed vaspin and glycemic parameters,
and provided mean and standard deviation for pre-
and post-intervention measurements. We excluded
animal studies, conference abstracts, theses, cross-
sectional studies, review articles, and meta-analyses.
Study quality was assessed using the PEDro
checklist. Statistical analysis: The random-effects
model was used to calculate the standardized mean
difference (SMD) with 95% confidence intervals.
Heterogeneity was assessed using the 12 test.
Publication bias was assessed visually via funnel
plots and Egger’s test. Statistical analysis was
performed by CMA version 2 software. Statistical
significance was defined as P<0.05.

Results

Finally, 14 studies including 376 overweight
and obese females were included in the meta-
analysis. The intervention groups consisted of 208
participants (mean age: 37.62+4.29 years, BMI:
29.7242.61kg/m?) and the control groups consisted
of 168 participants (mean age: 36.33+4.15 years,
BMI: 29.9443.24kg/m?). Exercise training protocols
varied slightly in duration (5-12 weeks), frequency
(3-7 sessions/week), and session length (23-65 min).
Exercise training significantly reduced insulin
resistance compared with control groups (SMD =
—0.706, 95% CI: —1.128 to —0.283, P = 0.001), as
indicated by meta-analysis. However, exercise
training resulted in non-significant reductions in
serum vaspin levels (SMD =-0.312, 95% CI: -0.628
to 0.004, P = 0.053), glucose (SMD = -0.566, 95%
CI: -1.161 to 0.029, P = 0.062) and insulin (SMD =
-0.232, 95% CI: -0.900 to 0.435, P = 0.495). The
heterogeneity test showed significant heterogeneity

among studies for vaspin (I>=53.357%, P=0.005),
glucose (I>=71.980%, P=0.001) and insulin
(I>=75.213%, P=0.001), but no significant
heterogeneity for insulin resistance (I>=32.633%,
P=0.179). Publication bias analysis indicated no
significant bias in Egger's test for vaspin (P=0.189),
glucose (P=0.239), insulin (P=0.639) and insulin
resistance (P=0.689). Quality assessment using the
PEDro checklist demonstrated moderate to high

quality scores ranging from 6 to 7 out of a possible
9.

Conclusion

The results of this meta-analysis revealed a
significant effect of exercise training on insulin
sensitivity in overweight and obese Iranian women.
Serum vaspin, glucose and insulin levels were
decreased but not significantly and the
improvements in insulin resistance are probably due
to exercise-induced changes in vaspin and glycemic
parameters. These findings suggest that physical
activity is a useful non-pharmacological approach to
address metabolic dysfunction in this population.
The study results suggest that exercise training could
be a possible therapeutic strategy for prevention and
treatment of obesity-related metabolic disorders
through modulation of adipokine secretion and
glucose homeostasis. However, the small sample
sizes of the studies precluded subgroup analysis of
training protocol components such as intensity,
duration, and frequency. Future studies should
explore different doses of different exercise
modalities on vaspin levels and glycemic indices and
investigate the molecular mechanisms underlying
the exercise effects on vaspin expression and
function. Larger RCTs with longer duration of
intervention are needed to better characterize
optimal exercise prescription for metabolic health
benefits in overweight and obese women. In
addition, exploring the relationship of exercise
training and dietary interventions with the vaspin-
induced metabolic benefits is imperative for the
development of integrated lifestyle modification
strategies.
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Model Study name

Statistics for each study

(F) (Y \¥) O, Kes o3l 20
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4 \

Jsa s ey 2 oy Sl S
o S N5 0L bys el Alle WY glaTesls
O3 5 cdals 05 8 & s (SMD=-0.312 [+/++F JI

Std diff in means and 95% Cl

Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Valuep-Value

Jalali-Kahnooj et al, 2021 -0.672 0411  0169-1478 0.135 -1.633 0103

Wirzazadeh Bakhteyari et al, 2021 0.504 0.443  0197-0.065 1.673 1.814 0.070

Avazpour et al, 2020 -0.045 0.447 0200-0.922 0.831 -0.101 0919

Kazemi & Mahalati, 2019 -1.667 0474 0225-2595-0.738 -3.517 0.000 —i—

mogharnasi etal, 2019 a -1.198 0538 0.290-2.253-0.143 2225 0.026 ——

moghamasi et al, 2019 b -0.999 0568 0.322-2111 0.113 1760 0.078 b

Shahraki & Eftekhari, 2018 0.989 0.385 0148 0.234 1.744 2569 0.010 ——

Ghadir et al, 2016 -0.019 0471  0222-0.943 0.904 -0.041 0.967

Delui & Mogharnasi, 2016 -0.450 0.434 0.188-1.200 0.400 -1.038 0.299

Shahdadi & Molaei, 2016 -0.391 0.346 0120-1.069 0.288 -1.129 0.259 . H

Mezamdoust et al, 2015 -0.860 0.467 0218-1.776 0.056 -1.839 0.066

Faramarzi & Banitalebi, 2015 -0.120 0.340 0.115-0785 0.546 -0.353 0724

Hejazi etal, 2014 0.000 0.365 01330716 0.716 0.000 1.000

Khademosharie et al, 2014 a -0.232 0501 0.251-1.215 0.751 -0.463 0.644

Khademosharie et al, 2014 b -0.533 0.508 0.258—1.5%@»&1#5‘5' -1.049 0294

Safarzade etal, 2013 a -0.350 0595 0.354-1517 0.817 -0588 0557

Safarzade etal, 2013 b -0.173 0.678 04601502 1.156 -0.255 0.799
Random -0.312 0161  0.026-0.628 0.004 -1.937 0.053

-4.00 -2.00 0.00 2.00 4.00
Exercise Training Control
Meta Analysis
Funnel Plot of Standard Error by Std diff in means
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Model Study name
Std diff Standard

Statistics for each study

Std diff in means and 95% CI

Lower Upper

inmeans error Variance limit limit Z-Valuep-Value
Mirzazadeh Bakhteyari et al, 2021 -1.433 0478 0.228-2.370-0.496 -2.998 0.003 ——
Kazemi & Mahalati, 2019 -0.544 0.416 0.173-1.359 0.271 -1.308 0191
Shahraki & Eftekhari, 2018 -2.308 0457 0.218-3.224-1.392 -4.939 0.000 ——
Mezamdoustet al, 2015 -0.801 0465 0216-1.712 0110 -1.723 0.085 uJ\
Faramarzi & Banitalebi, 2015 -0.859 0355 0.126-1.554-0.164 -2.424 0.015 ——
Khademosharie et al, 2014 a 0.276 0502 0252-0.708 1.260 0.550 0.582
Khademosharie et al, 2014 b 0.469 0506 0.256-0.523 1461 0927 0354
Safarzade etal, 2013 a -0.066 0592 0.350-1.226 1.093 -0.112 091
Safarzade et al, 2013 b 0.642 0.691 0477-0.712 1.995 0.929 0.353
andom -0.566 0.304 0.092-1.161 0.029 -1.864 0.062
-4.00 -2.00 0.00 2.00 4.00
Exercise Training Control
Aeta Analysis
Funnel Plot of Standard Error by Std diff in means
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Model Study name
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Statistics for each study

Std diff in means and 95% Cl

Std diff Standard Lower Upper

inmeans error Variance limit limit Z-Valuep-Value
Kazemi & Mahalati, 2019 -2129 0511 0.261-3131-1.128 -4.167 0.000
Shahraki & Eftekhari, 2018 0815 0378 0.143 0073 1556 2153 0.031 ——
Nezamdoust etal, 2015 -0.391 0451 0.204-1.275 0.494 -0.865 0.387
Faramarzi & Banitalebi, 2015 -0525 0345 0.119-1.201 0.152 -1.520 0.128
Khademaosharie et al, 2014 a 0733 0515 0.265-0276 1.742 1425 0154
Khademaosharie et al, 2014 b 0439 0505 0.255-0.551 1.429 0869 0383 all
Safarzade etal 2013 a -0.155 0592 0.351-1.316 1.006 -0.262 0.793
Safarzade etal, 2013 b -0.849 0701 0.481-2223 0524 -1.212 0226

Random -0.232 0341 0.116-0.900 0.435 -0.682 0.495
-4.00 -2.00 0.00 200 4.00
Exercise Training Control

Meta Analysis
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Model Study name

Ra

in means

Kazemi & Mahalati, 2019 -2.030
Shahraki & Eftekhari, 2018 -0.521
Ghadir et al, 2016 0774
Mezamdoust et al, 2015 -0.522
Faramarzi & Banitalebi, 2015 -0.461
Safarzade etal, 2013 a -0.108
Safarzade etal, 2013 b -0.623
ndom -0.706

Statistics for each study
Std diff Standard

error  Variance limit

0.503
0.370
0.489
0.455
0.344
0.592
0.690
0.216

Lower Upper

0.253-3.015-1.045 -4.040
0.137-1.246 0.204 -1.409
0.239-1.732 0.184 -1.583
0.207-1.414 0.369 1.149
0.118-1.135 0.213 -1.341
0.350-1.268 1.052 -0.182
0.476-1.975 0.730 -0.902
0.046-1.128-0.283 -3.273
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limit Z-Valuep-Value
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