Jundishapur

Scientific Medical Journal

Research Paper

The Effect of Functional Exercise Along With Online Nutritional Education a ‘ ‘i‘
on Inflammatory Biomarkers in Children With Autism Spectrum Disorder Crosiar
During Covid-19 Pandemic: A Randomized Clinical Trial

Kimia MoiniAfshari* , *Mandana Gholami* , Hamid Dalvand®> , Mohammad Effatpanah® , Saeed Rezaei*

1. Department of Physical Education and Sports Science, Faculty of Literature, Humanities and Social Sciences, Science and Research Branch, Islamic Azad University,
Tehran, Iran.

2. Department of Occupational Therapy, Faculty of Rehabilitation, Tehran University of Medical Sciences, Tehran, Iran.

3. Department of Pediatric Diseases, Faculty of Medicine, Tehran University of Medical Sciences, Tehran, Iran.

4. Department of Psychology, Faculty of Psychology and Educational Science, Allameh Tabataba'i University, Tehran, Iran.

Use your device to scan

andread theartice oiine [SIZLEETT Moeini Afshari K, Gholami M, Dalvand H, Effatpanah M, Rezaei S. [The Effect of Functional Exercise Along With Online Nutri-
e tional Education on Inflammatory Biomarkers in Children With Autism Spectrum Disorder During Covid-19 Pandemic: A Randomized
Clinical Trial (Persian)]. Jundishapur Scientific Medical Journal. 2022; 21(1):108-121. https://doi.org/10.32598//SMJ.21.1.2724

d | https:/doi.org/10.32598/JSMJ.21.1.2724

ABSTRACT

Autism spectrum disorder (ASD) is a neuro-developmental disorder which is
: mostly caused by deficits in social interactions. Lack of physical activity and poor nutritional habits are
Received: 21 Nov 2021 common problems in these patients which may be exaggerated by the Covid-19 pandemic. The study
Accepted: 26 Jan 2022 i aims to assess the effect of functional training along with online nutrition education on inflammatory
¢ biomarkers in children with ASD.
In this randomized controlled clinical trial, 80 children with ASD (age=9.73+1.29
years, weight=49.94+2.08 kg, height=146.08+40 cm, body mass index=24.71 +1.48 kg/m?) were ran-
domly divided into four groups of training, education, training+ education, and control. The interven-
tions lasted for 8 weeks. The inflammatory biomarkers including white blood cell (WBC) count, C-reac-
tive protein (CRP) level, neutrophil count, eosinophil count, and basophil count were assessed (using
blood samples collected from antecubital vein) before and after the interventions.
(5T There was no significant difference between the groups before the interventions (P>0.05). After
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Keywords: the intervention, the results showed a significant decrease in WBC (P<0.001), CRP (P=0.001), neutrophils
Autism spectrum (sig.=0.009), and eosinophil (P=0.003) in all groups. Basophil count decreased in all groups (P=0.01) ex-
disorder, Covid-19, cept in the education group.

Exercise, Nutrition, © [&TEER Functional training and online nutrition education are beneficial interventions for manage-
Inflammation © mentof inflammatory biomarkers in children with ASD which can be used during the Covid-19 pandemic.
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Extended Abstract

Introduction

utism spectrum disorder (ASD) is a neuro-
developmental disorder that is manifested
by problems in social communication [1]
and is caused by genetic mutation, inher-
ited disorders [2] or some environmental
factors such as infections, parents’ age, and nutrient de-
ficiencies [3]. Low physical activity has been reported in
children with ASD [4] which may be due to individual
or environmental factors that make it challenging [5].
Food selectivity is another challenge in these children
which usually leads to selecting foods with high calorie
density , and seems to be a leading cause for the 40%
obesity prevalence in these children [6]. It seems that
the implementation of nutrition educational programs
for parents of children with ASD can have beneficial
outcomes in preventing nutrition-related problems [7].

Physical activity and nutritional pattern can positively
affect the immune system and production of white blood
cells [8, 9], but recent studies have had contradictory re-
sults; some have suggested that high-intensity physical
activity can increase the level of inflammatory indica-
tors, while others have shown no effect [10-13]. This
clinical trial aims to investigate the effects of 8 weeks of
functional training and online nutrition education on in-
flammatory biomarkers in children with ASD aged 8-12
years during the Covid-19 pandemic in Tehran, Iran.

Methods

This is a randomized controlled clinical trial with a
pretest/posttest design. The study population consists
of all children with ASD aged 8-12 years in Tehran,
Iran whose disease was approved by a neurologist. 80
eligible children were selected from 100 children ac-
cording to Krejcie & Morgan Table. They were selected
by a purposive sampling method and were divided ran-
domly using random allocation software (the researcher
was blind to allocation) into four groups of 20 includ-
ing training, education, training+education, and control.
The training was presented for 8 weeks at 3 sessions per
week, each for 60-45 minutes, and online nutrition edu-
cation was presented for 8 weeks at 3 sessions per week
each for 30-15 minutes [14, 15]. All health-related indi-
cators including age, weight, height, body mass index,
physical activity level, parenteral nutrition knowledge,
and inflammatory biomarkers were measured or record-
ed prior to the study and after 8 weeks of intervention.
Participants in the control group did not receive any in-
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tervention. The researchers were blind to sample selec-
tion, randomization, and allocation to prevent bias. All
procedures were under supervision of an occupational
therapist, a physiotherapist, and a nutrition consultant
[16].

Results

The C-reactive protein (CRP) level decreased sig-
nificantly in the training group (P=0.0047) and in the
training+education group (P<0.001). There was a signifi-
cant decrease in the number of neutrophils in the training
group (P=0.003) and in the education group (P=0.02).
The eosinophil count did not change significantly in the
training group compared to the control group (P=0.17),
but the difference in two other interventional groups were
significant (P=0.03, P<0.001). There was no significant
difference in basophil count between the training and con-
trol groups (P=0.31) and between the training+ education
and control groups (P=0.36), but the difference was signif-
icant between the education and control groups (P=0.04).
No significant difference in white blood cell (WBC)
count was reported in the training group (P=0.054),
but it was significant in the education (P<0.001) and
training+education (P<0.001) groups (Table 1).

Discussion

The purpose of this study was to investigate the effect of
8 weeks of functional training along with online nutrition
education on inflammatory indicators in children with
ASD aged 8-12 years. It has been reported that physical
activity and exercise can improve inflammatory and CRP
level and inflammatory biomarkers [13-18]. Nutrition
education is another effective intervention for children
with ASD with higher incidence of inflammation [19,
20]. Results of this study showed that both interventions
(alone and combined) could reduce the level of study in-
flammatory biomarkers in children with ASD [20-22]. In
general, it seems that functional training may be an effec-
tive intervention for improvement of inflammation [23]
This result may be due to the effect of nutritional pattern
and quality which may be a predictor for inflammation,
especially in obese individuals, as it has been suggested
that food diversity and variety may lead to decrease in
inflammatory biomarkers [24, 25].
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Table 1. Comparing the levels of inflammatory biomarkers in the study groups before and after the study

Mean+SD
Variables P
Training Education Training+Education Control
Pre-test 8.93+0.93 9.54+1.05 9.46+1.08 9.42+0.83 0.19
WBC
Post-test 8.99+1.06 8.41+0.82 8.54+0.75 9.69+0.79 <0.001
Pre-test 8.30+0.73 8.10+0.79 8.15+0.67 8.00+0.79 0.64
CRP
Post-test 7.80+0.95 7.60+0.82 7.20+0.83 8.20+0.77 0.001
Pre-test 5.60+0.59 5.11+0.43 5.46+0.51 4.95+0.45 <0.001
Neutrophils
Post-test 5.15+0.88 5.08+0.39 5.09+0.44 5.47+0.99 0.009
Pre-test 1.7910.34 1.7910.34 1.80£0.36 1.9140.31 0.63
Eosinophils
Post-test 1.7240.35 1.6410.41 1.52+0.48 1.95+0.37 0.003
Pre-test 0.05+0.02 0.03+0.01 0.05+0.02 0.05+0.02 0.002
Basophils
Post-test 0.04+0.03 0.05+0.02 0.03+0.02 0.05+0.02 0.01

In conclusion, functional training and online nutrition
education (alone or in combination with each other) can
provide beneficial effects for inflammatory biomarkers.
Therefore, both methods, by modulating the effects on
body composition and reducing inflammation, seems to
be effective to be used for children with ASD, especially
during the Covid-19 pandemic.
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