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Accepted: 14 Apr 2025 and physical activity on the factors related to this disease have been considered. Resistin is
Available Online: 20 Jun a factor secreted from adipose tissue that is related to type 2 diabetes. Therefore, the aim of
2025 this study was the effect of aerobic exercises on insulin resistance in type 2 diabetics.

Information Sources or Data: The present study is a systematic review and meta-analysis.
A systematic review of English and Farsi articles published in PubMed, Web of Science,
Scopus, Sid and Magiran databases was conducted until September 2024.

Selection Methods for Study: Mean difference and 95% confidence interval (CI) were
calculated using random effect model. Heterogeneity was evaluated using the (I12) test, and
publication bias was evaluated by visual analysis of the funnel plot and Egger’s test. A total
of 14 studies with (15 interventions) and 456 type 2 diabetic subjects were meta-analyzed.

Combine Content and Results: The results showed that aerobic training caused a signifi-
cant decrease in resistin ((SMD=-1.087 (-0.059 to -2.114)), (P-Value=0.038) and insulin re-
sistance ((SMD=-0.875 (-0.282 to -1.467)), (P-Value=0.004) compared to the control group
in type 2 diabetics.

Discussion: The results showed that aerobic exercises in type 2 diabetics who are over-

Key Words: weight and obese cause a decrease in resistin and insulin resistance in a way that causes
Aerobic Exercise, Resistin, a decrease in their weight and body fat percentage. Therefore, acrobic exercises can be
Insulin Resistance, Type 2 suggested to these people as a practical and non-pharmacological solution to reduce type 2
Diabetes. diabetes.
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Introduction:

he increase in diabetes worldwide

and the positive results of physical

activity and exercise on factors re-
lated to this disease have attracted attention. Re-
sistin is a factor secreted by adipose tissue that is
associated with type 2 diabetes. In two studies by
Ramezani and Siah-Kuhian and Papagiani & et al.
, the effects of various exercise training on adi-
pokines were examined in general. On the other
hand, unlike these two review studies, it seems
that there was no place for a meta-analysis study
that could, in addition to examining the separate
effect of aerobic exercise on the hormone resis-
tin (14 studies) and insulin resistance (13 studies),
simultaneously evaluate the effect of aerobic ex-
ercise on resistin and insulin resistance levels. By
accepting the hypothesis that the responses result-
ing from the effect of exercise are multiple and
result from the interactive effect (habituation and
facilitation) on metabolic pathways, the present
meta-analytic study can better show the true and
complete picture of the response of simultaneous
physiological mechanisms. Type 2 diabetes is a
major medical, social, and economic problem due
to its increasing prevalence in today’s societies.
Therefore, the damage to individual health and
quality of life prompted researchers to provide a
solution in the treatment of metabolic diseases by
examining the molecules effective in metabolic
syndrome and various aerobic exercises. Accord-
ing to our knowledge, limited studies have been
conducted so far to investigate the effect of vari-
ous aerobic exercises on resistin levels. Therefore,
the aim of the present study was to investigate the
effect of aerobic exercises on resistin and insulin
resistance in type 2 diabetics.

Methods:

The present study is a systematic review and me-
ta-analysis conducted according to the Cochrane
and Prisma guidelines. To extract research articles,
a search was conducted in databases. For this pur-
pose, a search was conducted in Scopus, PubMed,
and Web of Science databases until September
2024 (without limiting the year of publication) for
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English articles. Also, a search was conducted in
the databases of the Scientific Information Center
SID and Magiran for Persian articles until Octo-
ber 1403 using the keywords “aerobic exercise”,

9% ¢ 9% Cc

“interval exercise”, “continuous exercise”, “resis-
tin”, “insulin sensitivity”, “insulin resistance”, and
“type 2 diabetes”. Subsequently, the reference lists
of the articles were extracted and the articles cit-
ing them were also manually reviewed in Google
Scholar. Database searches were conducted inde-

pendently by researchers.

After a comprehensive review of all articles,
resistin and insulin resistance information was
extracted. Information on study type, first author,
year of publication, randomization or non-ran-
domization, sample size, study quality, and sub-
ject characteristics including age, gender, type of
exercise, and exercise protocol (type of interven-
tion, length of intervention, number of sessions
per week, and intensity of exercise) were extract-
ed. Data were also extracted from the article charts
using Get data software.

Results:

In 456 participants were included in the present
meta-analysis, 161 of whom were men and 295 of
whom were women, all of whom had type 2 dia-
betes. 236 participants with a mean age of 45.23+
3.90 years and a body mass index of 28.65+4.27
kg/m2 were in the aerobic exercise group, and 220
participants with a mean age of 45.35+5.89 years
and a body mass index of 28.42+4.01 kg/m2 were
in the control group. In the included studies, the
control group did not perform any exercise. The
minimum number of participants in the studies
was 16 and the maximum was 79, and the mini-
mum number of participants in the intervention
group was 8 and the maximum was 39, and the
minimum number of participants in the control
group was 7 and the maximum was 40.

Data analysis of the 15 aerobic exercise inter-
ventions showed that aerobic exercise signifi-
cantly reduced resistin (P-Value=0.038), (-114.2
to -0.059), (SMD=1.479) compared to the control
group in type 2 diabetics. Heterogeneity was ex-
amined using the 12 test and the results showed
that there was significant heterogeneity (P-Value
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=0.001, 12=197.90).

The result of the Egger test indicated that there
was no publication bias for resistin (P-Value
=0.539).

Data analysis of 14 aerobic exercise interven-
tions showed that aerobic exercise significantly re-
duced insulin resistance (P-Value=0.004), (-1.467
to -0.282) (SMD=-0.875) compared to the control
group in type 2 diabetics. Heterogeneity was ex-
amined using the 12 test and the results showed
that there was significant heterogeneity (P-Value
=0.001, 12=914.75).

Conclusion:

The aim of the present meta-analysis was to in-
vestigate the effect of aerobic exercise on resis-
tin and insulin resistance in type 2 diabetics. The

results of 14 studies with (15 exercise interven-
tions) on 456 type 2 diabetic subjects indicate that
aerobic exercise significantly reduced resistin and
insulin resistance in type 2 diabetics compared to
the control group. In general, the present study
showed that aerobic exercise reduces serum resis-
tin levels and insulin resistance in type 2 diabetics,
provided that the exercise program is of sufficient
intensity and duration to create a negative ener-
gy balance in overweight and obese individuals
and reduce their weight and body fat percentage.
Therefore, it seems that aerobic exercise is associ-
ated with the regulation of serum resistin levels
and insulin resistance, and regular aerobic exer-
cise is recommended as a non-pharmacological
and effective strategy for improving and regulat-
ing serum resistin levels and insulin resistance in
type 2 diabetics.
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