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Extended Abstract

Background and Purpose

Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by challenges in
communication and social interactions, as well as the presence of restricted or repetitive behaviors
(1). The behavior characteristics of autism disorder are attributed to synaptic dysfunction, as
evidenced by the fact that these characteristics are often observed in patients with genetic disorders
known to affect synaptic function. This indicates a significant difference in synaptic activity among
individuals with autism (2). In addition, individuals with autism spectrum disorder often show
dysregulation of proteins related to synaptic plasticity, especially brain-derived neurotrophic factor
(BDNF) (3). Walsh et al. (4) argue that what is known is that BDNF can be increased through various
mechanisms, including cardiovascular changes and lactate release. Therefore, it is possible that higher
doses (greater volumes) of aerobic exercise may result in the most significant increase in BDNF.
Therefore, considering the limited information provided by previous studies regarding exercise
prescription principles in children with autism spectrum disorder, as well as Walsh et al.'s (4)
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argument that higher doses (greater volumes) of aerobic exercise may yield the most significant
increases in BDNF, the present study aimed to investigate the effect of 15 weeks of aerobic exercises
at different volumes on serum levels of BDNF in children with autism.

Materials and Methods

In this semi-experimental research employing a pre-test-post-test design, 36 children aged 7 to 10
with autism spectrum disorder were selected from a larger group of boys and girls in Tehran to
participate in the study. The participants were randomly divided into three groups: high-volume
aerobic exercise, low-volume aerobic exercise, and a control group. The participants were unaware
of the study's purpose, and the consent form for full participation was completed by their parents. In
this study, to evaluate serum levels of BDNF, blood samples were collected from the participants in
two phases: pre-test and post-test (after 15 weeks of training). To measure serum levels of BDNF, an
ELISA kit for brain-derived neurotrophic factor (Promega G7611) manufactured in the USA, with a
sensitivity of 15.6 pg/ml, was utilized. Following an adapted training protocol from the study by
Davis et al. (5), the children were randomly divided into groups: the low-volume aerobic exercise
group, which engaged in 20 minutes of aerobic exercise per session, and the high-volume aerobic
exercise group, which participated in 40 minutes of aerobic exercise per session. The control group
did not engage in any exercise. The exercise conditions were standardized in terms of intensity and
differed only in the duration (volume) of daily exercise. In this study, a dependent t-test was employed
to assess the effect of each independent variable on the dependent variable. Additionally, univariate
analysis of variance (ANOVA) and Bonferroni's post hoc test were utilized to compare the results
between the groups.

Findings

In this study, there were 36 children with autism disorder, 12 of whom were in the high-volume
aerobic exercise group with an average height of 120.47+£9.37 cm, weight 28.86+1.80 kg, and age
1.12+1. They were 17.8 years old. Additionally, there were 12 participants in the low-volume aerobic
exercise group, with an average height of 119.27 + 10.85 cm, weight of 27.93 + 2.63 kg, and age of
8.26 + 1.09 years. The control group also comprised 12 participants, with an average height of 122.43
+ 8.11 cm, weight of 30.01 £ 3.18 kg, and age of 7.94 + 0.88 years. The results of the dependent t-
test indicated that high-volume aerobic training significantly affected the serum level of BDNF in
autistic children (P = 0.008). The results showed that high-volume aerobic exercise led to a significant
increase in the mean BDNF levels, rising from a pre-test value of 20.58 pg/ml to a post-test value of
28.00 pg/ml. In contrast, low-volume aerobic exercise did not have a significant effect on the serum
level of BDNF (P > 0.05). Furthermore, there was a significant difference between the groups, with
an effect size of 0.175 in BDNF serum levels (P = 0.001, F = 9.14). The results of the follow-up
Bonferroni test indicated that participants in the high-volume aerobic exercise group had statistically
higher BDNF serum levels compared to those in the low-volume aerobic exercise group and the
control group, with average differences of 9.77 pg/ml and 7.05 pg/ml, respectively (P < 0.05).
However, there was no significant difference in BDNF serum levels between the low-volume aerobic
training group and the control group (P > 0.05).

Discussion and Conclusion

The results of the present study showed that high-volume aerobic exercise significantly increased the
serum levels of BDNF in children with autism. In contrast, low-volume aerobic exercise did not have
a significant effect on the serum levels of BDNF in this population. This finding aligns with the
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suggestion by Canton-Martinez et al. (6) that varying exercise volume can influence BDNF levels.
Their systematic review indicated that aerobic exercise programs conducted 2 to 3 times per week
did not significantly impact BDNF levels. However, when the same interventions were increased to
4 to 7 times per week, there was a notable increase in BDNF serum levels. These observations may
be attributed to the increased cellular processing of BDNF in the brain—encompassing synthesis,
secretion, absorption, and breakdown—following aerobic exercise. Overall, the results of this study
demonstrate that high-volume aerobic exercise significantly elevates the serum levels of BDNF in
children with autism. In contrast, low-volume aerobic exercise does not appear to have a significant
effect on BDNF serum levels in this population. Based on the results, it is recommended that
occupational therapists, teachers in special education, and staff at autism schools and welfare
institutions incorporate high-volume exercises—designed as games—to enhance enjoyment and
engagement. Implementing these exercises in both field and laboratory settings could help improve
synaptic connections and increase BDNF levels in children with autism.
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