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Abstract E E

Aim. Brain-derived nerve growth factor (BDNF) and insulin-like growth factor (IGF-1) are

known neuroprotective factors that are affected by exercise training. However, the effect of

exercise training on these neuroprotective biomarkers in children and adolescents has been

reported inconsistently. Therefore, the aim of the meta-analysis is to investigate the effect of

exercise training on blood circulating levels of BDNF and IGF-1 in children and adolescents. E

Method. A comprehensive search was conducted in PubMed, Web of Science, Scopus, and

Google Scholar databases, as well as Iranian databases from the inception to December 6, 2023.

The inclusion criteria for this study based on the PICOS guidelines (population, intervention, Scan this QR code to see the
comparison, variable and type of study) include: 1) children and adolescents 2) exercise training  accompanying video, or visit
with an intervention duration of more than 2 weeks, 3) studies with a control group or jahssp.azaruniv.ac.ir
measurement values in the pre-test; 4) BDNF, IGF-1 measured in blood circulation (serum and

plasma) and 5) single group studies (without control group) and two group studies (with control 1. Department of Sports Sciences,
group). To determine the effect size, SMD and 95% confidence intervals (Cls) were calculated Faculty of Humanities,
using the random model. Results. A total of 21 studies including 855 children and adolescent University of Kashan, Kashan,

individuals with an average age of 7 to 17 years were included in the meta-analysis. Based on
meta-analysis results, exercise training leads to a significant increase in BDNF levels with
medium effect size [SMD =0.51, (Cl: 0.91 to 0.11), P=0.01]. Nevertheless, exercise training did
not have a significant effect on IGF-1 levels [SMD = 0.25 (CL: 0.61 to -0.11), P=0.17].
Conclusion. Exercise training may lead to beneficial effects in improving cognitive function
and metabolic status of children and adolescents by increasing BDNF. However, exercise
training did not have significant effects on IGF-1, and further studies is still needed to determine
the role of exercise training.
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The effect of exercise training on circulating levels of BDNF and IGF-1 in ...

Extended abstract

Background

Brain-Derived Neurotrophic Factor (BDNF) and insulin-like growth factor 1 (IGF-1) are among the indicators that are
involved in the production and activity of brain nerve cells, memory and cognitive function.

Regular exercise training has been recognized as a suitable and effective approach in children and adolescents to manage
health, especially obesity (19), which affects not only the overall health of the body, but also brain function. Also, there
is evidence that confirm the role of exercise training in increasing BDNF and IGF-1 levels in children, which may have
an effective role in improving cognitive and metabolic performance. However, the effects of exercise training have been
reported inconsistently. Despite conducting various meta-analyses on the effects of exercise training on the levels of
growth factors in adults with different exercise and health conditions, limited meta-analysis has been conducted in
children and adolescents. Therefore, the present meta-analysis was conducted in order to investigate exercise training on
BDNF and IGF-1 levels in children and adolescents with different health conditions.

Materials and Methods
The present study was carried out based on the Cochrane guidelines and the Preferred Items in the Reporting of Systematic
Reviews and Meta-Analysis (PRISMA) articles

Data sources and search method. A search was conducted from PubMed, Scopus and Web of Science electronic
databases to extract original published articles using keywords from the inception to December 6, 2023.

Selection criteria. The criteria for including the research included the following: a) publication in English and Persian-
language journals, b) conducting human research on subjects lees than 18 years, c) comparing the effect of exercise
training against control group or comparing the results of post exercise values with pre exercise values, with an
intervention duration of more than 2 weeks, d) measurement of IGF-1 and BDNF

Data Extracting. The required data and information were extracted from each of the articles. These data and information
included the following: a) characteristics of the research such as the type of study, and sample size, b) characteristics of
subjects such as data related to gender, health conditions, age and BMI, c) characteristics of the training protocols such
as the type of training, training duration, number of sessions, intensity and duration of each training session, and d) IGF -
1 and BDNF values.

Statistical analysis. The present meta-analysis was conducted to investigate the effect of exercise training BDNF and
IGF-1. According to the reported outcomes value, the standardized mean differences (SMD) and 95% confidence intervals
(CIs) were calculated using the random effect model. The interpretation of the effect size was done based on the Cochrane
formula as follows: zero to 0.19, 0.2 to 0.49, 0.5 to 0.79, and 0.8 and greater than 0.8 respectively indicate the mild, small,
medium and large effect size. The 12 test was used to examine heterogeneity, which was interpreted based on the Cochrane
guidelines. Publication bias was carried out using visual analysis of funnel plot (with or without adding studies to the left
and right side of the curve) and Egger's test as a secondary determinant of publication bias. All the tests were done using
CMA3.

Results

BDNF. Sixteen exercise interventions were included in the meta-analysis in order to investigate the effect of exercise
training on BDNF levels. The results showed that exercise leads to a significant increase in BDNF levels with a medium
effect size [SMD =0.51, (C1: 0.11 t0 0.91), P=0.01]. There was a high and significant heterogeneity (P=0.001, 12=75.30).
Investigating publication bias using funnel plot visual analysis showed that publication bias exists and Egger's test (P =
0.01) confirmed it.

IGF-1. Sixteen exercise interventions were included in the meta-analysis in order to investigate the effect of exercise
training on IGF-1 levels. The results showed that exercise has no significant effect on IGF-1 levels [SMD = 0.25 (CI: -
0.11 to 0.61), P = 0.17] (Figure 3). There was a high and significant heterogeneity (P=0.001, 12=72.98). Investigating
publication bias using funnel plot visual analysis showed that publication bias exists, while Egger's test (P = 0.17) did not
confirm it.

Discussion

In general, the results of the present meta-analysis showed that exercise training may lead to an increase in circulating
BDNF levels in children and adolescents and have beneficial effects on improving cognitive performance as well as the
metabolic status of people. Nevertheless, exercise training did not have significant effects on IGF-1 and it is necessary to
further investigate the role of exercise training on IGF-1 levels, focusing on the importance of the type of exercise,
especially resistance exercise
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Article message

Exercise training may lead to beneficial effects in improving cognitive function and metabolic status of children and
adolescents by increasing BDNF. However, exercise training did not have significant effects on IGF-1, and further
studies is still needed to determine the role of exercise training.
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Andrzejewski et al, 2022 0.009 0236 0056 -0453 0470 0.036 0971
Cho etal' 2017 0.443 0.370 0137 -0.282 1.167 1.197 0.231
Farahani et al,1388 -0.039 0.354 0125 -0.733 0654 -0.112 0.911
Goldfield et al 2018 A -0.180 0312 0097 -0792 0431 -0579 0563
Goldfield et al, 2018 B -0.152 0.339 0115 -0.816 0511 -0.449 0.653
Goldfield et al, 2018 C -0275 0294 0087 -0852 0301 -0935 0.350
Habibian et al, 1398 5.508 1.170 1369 3215 7.802 4707 0.000 T
Jeon and Chang, 2017 B 0052 0658 0433 -1238 1.343 0079 0937
Jeon and Chang, 2017 C 0.108 0.659 0434 -1.183 1.399 0.164 0.869
Jeon and Chang, A 2017 -0.012 0.592 0350 -1.172 1148 -0.020 0.984
Jeon and Chang,2015 05186 0455 0207 -0375 1.407 1135 0256
Memarmoghadam et al, 1397 1.442 0.460 0211 0.541 2343 3138 0.002 -
Molod et al' 2018 1.700 0426 0.181 0865 2535 3990 0.000 -
Rodriguez et al' 2023 0.167 0.224 0.050 -0.272 0.606 0.744 0.457
Roh et al 2022 0504 0454 0206 -0386 1.395 1.110 0267
Williams et al,2022 2718 0.693 0.481 1.359  4.077 3.920 0.000 —t—

Random 0515 0203 0.041 0118 0912 2541 0011 ’
8.00 -4.00 0.00 4.00 8.00
Favours Control-Pre Favours Exercise-Post
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Bagheri et al 1391 -1.146 0511 0261 -2148 -0.144 -2.241 0025 —i—
Cho etal' 2017 0.336 0.368 0135 -0.385 1.056 0913 0.361
Farahani et al, 1398 -0.039 0.354 0125 -0733 0654 -0.112 0911
Habibian et 21,1395 1413 0.598 0357 0242 2584 2365 0018 —a—
Jeon and Chang,2015 1.279 0.491 0241 0317 2241 2606  0.009 ——
kang et al, 2010 A 0.993 0.315 0100 0374 161 3147 0.002 E 3
kang et al, 2010 B 1603 0.378 0143 0862 2344 4242 0.000 -
kelly et al 2019 0.195 0.393 0185 -0575 0966 0497 0619
Nassis et al 2005 -0.322 0.235 0055 -0783 0139 -1.368 0171
Nazari et al 2023 0.026 0.316 0100 -0.594 08645 0.081 0.935
Nemet et al, 2004 -0.744 0.313 0098 -1358 -0130 -2374 0018 E &
Rigamonti et al,2014 0.159 0.380 0145 -0586 0904 0.418 0676
Vakili et al, 1400 A 0.793 0.567 0321 -0.318 1903 1.399  0.162
Vakili et al, 1400 B 0.592 0.558 0312 -0502 1686 1.060 0289
Eliakim et al, 1998 -0.319 0.327 0107 -0960 0322 -09876 0329
Eliakim et al, 1996 -0.246 0.518 0269 -1282 0789 -0.475 0.634

Random 0.250 0.186 0035 -0.115 08615 1.343 04179

-8.00 -4.00 0.00 4.00 8.00
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