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Abstract

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 adolesc
Method. A comprehensive search was conducted in PubMed, Web of Science, Scopus
Google Scholar databases, as well as Iranian databases from the inception to December 6, 2
The inclusion criteria for this study based on the PICOS guidelines (population, intenve
comparison, variable and type of study) include: 1) children and adolescents 2) eXer

with an intervention duration of more than 2 weeks, 3) studies with a ¢
measurement values in the pre-test; 4) BDNF, IGF-1 measured in blood gi
plasma) and 5) single group studies (without control group) and two gro
group). To determine the effect size, SMD and 95% confidence int
using the random model. Results. A total of 21 studies including
individuals with an average age of 7 to 17 years were included.i
meta-analysis results, exercise training leads to a signifi
medium effect size [SMD =0.51, (Cl: 0.91 t0 0.11), P=Q.0
not have a significant effect on IGF-1 levels [S
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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 Preferre
Reviews and Meta-Analysis (PRISMA) articles

of Systematic

Selection criteria. The criteria for including the research included t : i n in English and Persian-
language journals, b) conducting human research on subjects lees paring the effect of exercise

Data Extracting. The required data and information were'ex from each of the articles. These data and information
included the following: a) characteristics of the res S pe of study, and sample size, b) characteristics of

(Cls) were calculated using the pretation of the effect size was done based on the Cochrane
formula as follo

used to examine heterogeneity, which was interpreted based on the Cochrane
iRd visual analysis of funnel plot (with or without adding studies to the left

BDNF. Sixteen exercise i jons were included in the meta-analysis in order to investigate the effect of exercise
training on BDNF levels. Th ults showed that exercise leads to a significant increase in BDNF levels with a medium
effect size [SMD = 0.51, (Cl:40.11 to 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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