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Abstract

The aim of this study was to develop an educational, training package for people with
autism spectrum disorder and to investigate the effect of this package on some of autistic
traits of these people. In this experimental study, the researchers first developed a special
training package for people with autism spectrum disorder, then, randomly divided 28
male students with this disorder in the age range of 8-20 years into two experimental (14
students) and control (14 students) groups. The experimental group performed the training
program for 24 sessions, 2-3 times per week. Both groups were administered pre- and
post-tests before and after the implementation of the training program by Autism
Spectrum Quotient questionnaire (AQ). The results of this study were analyzed using
covariance analysis test. After analyzing the results, the strengths and weaknesses of the
designed educational, training package were identified. This package was modified and
the final version was presented to the community for presentation. The results of this study
showed that the designed educational, training package was not able to significantly
change the weight and body mass index of these peoples (P > 0.05). However, the Autism
Spectrum Quotient was significantly reduced in some of the experimental research group
(P = 0.000). In this section, significant differences were observed between the
experimental and control group in post-test (by controlling pre-test scores as a covariate
variable) in terms of the subscales of social skills (P = 0.000), attention to detail (P =
0.009) and communication (P = 0.008). In addition, no significant differences were
observed between experimental and control groups in the two subtests of attention change
(P =0.554) and imaging (P = 0.345). These results showed that if the educational, training
package is presented in the form presented in this research and according to the principles
and foundations presented in this training package, it can reduce the symptoms of autism
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(improving social skills and people's relationships). Researchers are presenting a modified
training package for presentation in the community, and they hope that this package will
be used in other studies on similar groups and will be more comprehensive with further
review.

Keywords: Autism Spectrum Disorder, Educational and Training Package, Physical
Characteristics, Autistic Traits.

Extended Abstract

Background and Purpose

Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized
by deficits in social communication and the presence of restricted interests and
repetitive behaviors (1). People with ASD are usually categorized into one of three
following levels based on the amount of support they need: Level 1: needing some
support; Level 2: needing significant support; and Level 3: needing very
substantial support at all times (3). There are a number of treatments and
interventions that can help children with ASD to not only improve their social and
communication skills but also remain healthy in terms of physical and motor
functions. According to several studies that have examined the psychosocial
impacts of physical activity on people with ASD, exercise can have a positive
impact on behavioral problems (4), maladaptive and stereotypic behaviors (5),
self-stimulation (6), deviant behavior (7), social skills and interactions (8, 9, 10),
academic engagement (11), sensory seeking, sensory sensitivity, social
motivation, and less inattention (12), cognitive function (13), and attention and
adaptability of these individuals (8). This study aimed to develop a physical
exercise package for people with autism spectrum disorder (ASD) and then
investigate the effect of this package on autistic traits of these individuals.

Materials and Methods

In this experimental study (that was fully funded by the Sport Sciences Research
Institute of Iran), first, an exercise package was developed specifically for people
with ASD based on the theoretical foundations, principles of exercise science and
the research literature in relation to the subject. Then, to evaluate the developed
program, 28 male students of a special school for children with ASD, who were
in the age range of 8-20 years, were randomly divided into two groups of 14.
The 14 students in the intervention group participated in the exercise sessions, 2
sessions per week for 12 weeks. Pre- and post-tests were performed on both
groups.
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A. Intervention exercise: To develop the exercise package, first, an extensive
study was conducted on the exercise methods previously proposed for people with
ASD to gain a reasonably deep understanding of the existing methods and their
effectiveness before creating the exercise package based on the existing
theoretical foundations, guidelines, and instructions. After reviewing the research
conducted in this field, the researchers developed the principles of exercise for
people with ASD accordingly. Then, they identified the best exercise methods and
planned the details of the exercise program (frequency, intensity, type, time-
volume, progressive) according to previous studies.

A: Principles of exercise for people with ASD: After reviewing the past studies
carried out in this field, the 12 following items were identified as the basic
principles for prescribing exercise for people with ASD:

1. The first step of sports rehabilitation programs for people with ASD is to
increase physical activity.

2. When designing individual exercises, due attention should be paid to personal
traits (individualization).

3. The training period should start with individual exercises and then continue
with two-person exercises before proceeding to group exercises.

4. It is recommended to use appropriate music to make participants relax,
motivate them, and control the intensity of exercises.

5. When planning exercise for people with ASD, due attention should be paid to
environmental challenges, communication challenges, and the possibility of
challenging behaviors.

6. Early intervention is the key to the success of programs for people with ASD.

7. It is imperative to explain the benefits of physical activity and exercise to
people with ASD and their families in order to increase motivation to
participate in exercise programs.

8. It is imperative to pay attention to the principles and recommended methods
of education for people with ASD.

9. Educating the families of children with ASD is the key to increasing their
interactions and improving family participation in the implementation of the
exercise program.

10. It is recommended to introduce competition to sports programs for people
with ASD and

provide success in competition for them.

11. Training the instructors is a key point to the success of exercise programs.
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12. In sports rehabilitation programs, due attention should be paid to the
development of different dimensions of physical fitness and motor
proficiency.

B. Best exercise for people with ASD (Type: what is the mode of exercise): In
the next step, after reviewing the studies that have reported the effectiveness of
exercise interventions for people with ASD, eight groups of exercise (listed in
Table 1) were selected as the core components of a complete exercise program for
these people.

Table 1- Exercises included in the proposed training package for people with ASD

Communication and
Social interaction
skills

Neuromuscular
training

Physical fitness
and motor skills

Physical activity
and body
composition

Conveying messages,
using sign language and
shapes, understanding and
reacting to the feelings of
others, developing
communication skills
through the use of
different sports
techniques and tactics,
understanding and
copying the behavioral
patterns of peers,
developing two-person
exercises and group
games after 10 sessions of
individual exercise,
Interacting with others

Muscular training,
developing motor
functions,
improving sports
specific skills,
recreational
activity, using
dance and music
along with physical
activity, balance
exercises, using
games to improve
reaction and
response time

Balance and
coordination,
endurance,
cardiovascular
endurance,
flexibility,
developing
physical fitness,
functional fitness
exercises, and
developing
Fundamental
Movement Skills
(FMS) in three
areas of locomotor
skills,
manipulation, and
stability

Walking, jogging,
running, cycling,
swimming, skating,
high heart rate
exercises during the
program, interval
exercises
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Table 1- Exercises included in the proposed training package for people with
ASD

Attention to feelings  Perceptual- Exercise with Other exercise

and different senses  motor skills animals methods
Paying attention to all
senses and making them
all involved in the
program, multi-sensory

Participating in

activities and games

that require

strategy, technique,  Horse riding,

Aquatic exercise,
yoga, Exergames,

games, paying attention to . martial arts,

L and knowledge of dolphin therapy, .
Fhe_ fegllngs of _others, body functions, using trained snov_vshoemg and
imitating emotions, . . skating,

. hand-eye animals, using .
EMAIE T e coordination, bod animal toys and EETIEMEITE 17
expression of feeling and on, body - y moderate-intensity

eye coordination, replicas

venting of emotions,
teaching different ways of
expressing emotions such
as using shapes

physical activity at

auditory language the gym

skills and visual-
auditory skills

C. The FITT-VP principle for training of people with ASD

The review of past studies on the subject showed that participating in 30-60
minute sessions of physical activity 2-3 days a week for at least 8 to 12 weeks can
significantly improve physical and psychosocial characteristics of people with
ASD. Therefore, decisions about the duration and frequency of sessions and
duration of the program were made accordingly. Further, the exercise package
was planned with an emphasis on physical activity, even at light intensities, and
on performing moderate to vigorous aerobic exercises. It should be noted that
there are many exercises in this package that are not focused on the intensity of
the exercise but rather the accuracy of movements, the interactions, and the use of
different senses. In the proposed program, teachers are instructed to introduce a
new challenge each day and to raise the level of challenges as the student
progresses. This instruction is given with the intention of improving the
adaptability of the students and expanding their physiological, psychological, and
social capacities.

Measurement tools. To measure body composition, the online tool provided at
https://www.calculator.net/body-fat-calculator.html was used to calculate body
fat percentage and lean body mass. The behavioral and personality traits were
measured using the Autism-spectrum Quotient test (AQ). AQ is a measurement
tool that can be used on people over the age of four (including adults) to quantify
the extent of autism-spectrum traits in the person. Essentially, AQ is a screening
tool developed by behavioral scientists at the Autism Research Center at the
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University of Cambridge to detect autism and other developmental neurological
symptoms in adults with moderate levels of intelligence. The AQ questionnaire,
which is publicly available online, consists of 50 questions in five subscales:
social skills, attention switching, imagination, communication, and attention to
detail. Each question must be answered with one of the four given options
(definitely agree, slightly agree, slightly disagree, and definitely disagree). The
final score of AQ ranges from 0 to 50, with higher scores signifying more autism
symptoms. There are different versions of AQ for adolescents (12-15 years) and
children (4-11 years) (14, 15). These versions take approximately 20 to 30 minutes
to complete. In terms of validity, the AQ-Child has the highest sensitivity (95%)
and specificity (95%) among all versions. But, overall, AQ has been reported to
have 77% sensitivity and 74% specificity at a cut-off score of 32 (16). In this
study, the researchers used the version of the tool that was most suitable for the
age of the subject. Recent studies have also confirmed the validity of this tool
(16).

The obtained data were analyzed using the analysis of covariance (ANCOVA).
After analyzing the results, the strengths and weaknesses of the program were
identified and it was modified accordingly to reach the final version of the
program.

Findings

As the results of this research, the mean weight of the subjects in the control group
increased from 55.785 + 22.279 kg to 56.286 + 27.364 kg and the mean weight of
the subjects in the intervention group decreased from 64 + 34.694 to 63.429 +
13.135. For the subjects in the control group, the mean BMI changed from 22.616
+ 7.248 t0 22.820 * 7.204 in the control group, and for those in the intervention
group, it changed from 24.588 + 9.572 to 24.395 + 8.950. The analysis of these
data with ANCOVA showed that after controlling for the pre-test values, there is
no significant difference between the post-test weight and BMI of the two groups
(P > 0.05). This finding suggests that the proposed program has been unable to
make a significant change in the weight and BMI of participants.

In the control group, the mean total AQ score changed from 44.07 £ 2.786 in the
pre-test stage to 43.142 + 3.460 in the post-test stage. In the intervention group,
this score decreased from 43.286 + 3.383 to 38.571 + 3.673, which signifies a
greater change in the symptoms of autism in these subjects. The ANCOVA of
total AQ scores showed a significant difference between the post-test AQ scores
of the two groups after controlling for the pre-test scores (P = 0.000). In this
analysis, the eta coefficient was 0.46, indicating that the exercise program can
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explain 46% of the variability in AQ scores of the intervention group. Regarding
the subscales of AQ, the analysis did not detect statistically significant differences
between the two groups in terms of attention switching (P = 0.554) or imagination
(P =0.345), but showed such difference in terms of attention to detail, social skills,
and communication (P < 0.05). The AQ subscales most greatly affected by the
program were social skills (with 51% impact), communication (with 25% impact),
and attention to detail (with 24% impact).

Conclusion

In addition to physical fitness and motor development problems, people with ASD
suffer from social interaction and communication problems as well as behavioral
and psychological problems. Research has shown that only a small percentage of
these individuals get married, go to college, get a job, and form an extended
network of friends (17). Abnormal behaviors due to autism usually appear very
early in life. For example, even young children with ASD may show clear
impairments in their interpersonal interactions. Usually, parents of these children
report that they tend to neglect eye or emotional contact and get rigid when they
are hugged. In children, ASD is often characterized by social disorders, social
inattention, severe difficulty in communicating with others, and difficulty in
understanding and expressing emotions (18). At the age of 30 months, children
with ASD start to show impairment in their social development, which manifest
as a disorder in social orientation and inattention to the common feelings of people
around them. Rejection and exclusion from social environments may further
undermine the ability of these individuals to understand the feelings of others in
real life. Also, there are reports suggesting the high prevalence of symptoms of
social anxiety among autistic children and adolescents (19).

In this study, the symptoms of autism were measured with Autism-spectrum
Quotient (AQ). The results showed that initially the total AQ score in the control
group was 44.071 + 2.786 and in the intervention, group was 43.286 * 3.383,
indicating the severity of autism symptoms in the sample. The presence of these
symptoms not only leads to behavioral problems and social isolation, but also has
other implications such as physical inactivity, which has its own consequences.
Various studies on people with ASD have shown that these individuals have lower
levels of physical activity and are at risk of extreme inactivity because of ASD-
induced restrictions on participation in common physical activities (20, 21).
Participation in physical activity allows ASD children to experience fun activities
with their peers and develop their interpersonal skills. Furthermore, some studies
have reported that physical activity has several benefits for the mental health of
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children with ASD, for example in the areas of self-esteem, proper behavior, and
happiness. There is also evidence suggesting that physical activity has a direct
impact on autonomy and strength and a positive effect on the cognitive abilities
and adaptability of these children. Impaired social interaction and communication,
which are the hallmarks of ASD in children, can also lead to social isolation or
withdrawal. Therefore, proper intervention to boost social interaction and
communication skills in children with ASD is critical for the successful
development of social, emotional, and communication skills in these individuals
(22).

In view of the above, the researchers designed the program as a basic yet effective
solution for increasing physical activity and sports exercises of these individuals.
After implementing the program in the intervention group, the individuals in this
group showed significant improvement in some subscales of AQ. In most of these
subscales, the difference between post-test and pre-test scores of the intervention
group was substantial, but in some of them, these changes were less pronounced.
In the control group, the post-test scores of most subscales of AQ were better than
the corresponding pre-test scores, which of course could be due to attendance in
the educational programs provided by the Special Education Organization of Iran
or the growth of subjects and other age-related changes. In any case, the mean of
total AQ score in the control group decreased from 44.071 + 2.786 in the pre-test
stage to 43.142 + 3.460 in the post-test stage, but in the intervention group, it
decreased from 43.286 + 3.383 to 38.571 + 3.673, which reflect the very good
improvement in the ASD symptoms of these subjects, especially in the areas of
social skills, attention to detail, and communication. This result was consistent
with the findings of similar studies that have reported on the great effectiveness
of physical activity and exercise in reducing the problems of these individuals.
For example, in a systematic review of the literature on the behavioral impacts of
exercise interventions in people with ASD, it was reported that such activities can
substantially improve the mental health and behavioral performance of these
individuals (23). A study by Woodman et al. (2018) also showed the
psychological benefits of exercise, such as reducing stress, in people with ASD
(24). Therefore, given the existing scientific evidence and the findings of this
study, exercise programs developed based on the guidelines and principles of
training for people with ASD, like the one implemented in this study, can be
expected to alleviate the symptoms of autism, especially in the areas of social
skills, attention to detail, and communication, and to generally decrease the
symptoms and complications of this disorder if continued over the long-term.
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Table 1- Exercises included in the proposed training package for people with ASD
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Table 1- Exercises included in the proposed training package for people with
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1. Moderate to Vigorous Physical Activity
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Figure 2: Body mass index of the Figure 1: Weight of the subjects in the
subjects in the intervention and control intervention and control groups at the pre-
groups at the pre- and post-test stages and post-test stages
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Table 2- The effect of the exercise program on weight and BMI of Children and

Adolescents with Autism Spectrum Disorder

. Sum of Mean . Partial Observed
variables test squares square sig Eta ower
q q Squared P

OeSSbea Pretest 23936.846 1 23936.846 734.81 0.000 0.997 1
039 0y

mean .

total variable 4.890 1 4.890 1501 0.232  0.057 0.218
weight

Ol Pretest 1706.616 1 1706.616 369.10 0.000 0.993 1
BMlo i

mean .

total variable 0.653 1 0.653 1.413 0.246  0.053 0.208

BMI

Olyed JyuS bools lad eyl ol o eolaiwl LuilylsS Judos cyge3l 5l el ol Judos o
oL g (339 ke ;0 J5S g (2559 09,5 99 (y903] o Dl ped o (6 lobine gl yge5 T Lt
by ead il ol ped s3le o asiin il ol 1A L(P>0.05) cunl ailas 595 (S 0393

09,5 1 o Joge;l S eogs a5 59 40 & lolae Ol s sloy! el sl Al Gadms
R E =P
O Bl 035 g il 16 0708 33 (5 32 Glowr (S o i 431 i

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen




VFeo b FF o Lol VY 0,90 (5 o L8, \OY

o g,.o)i G wldio 00 35 Ol pos 8 lailew! Byl g Q&M Aigod 09,5 sbacl sluwi —¥ Jgus
0903] M 9 i 30 (2% 9 35S 09,5 0 panss|
Table 3- Number of members, mean and standard deviation of the scores of the

subscales of the autism coefficient test (AQ) in the control and experimental groups in
the pre- and post-test
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Post test Pre test Post test Pre test
14 14 14 14 N olass
6.642 8.357 8.642 8.929 mean .Sl eleixl &l
1336 1.780 1.499 1439 Sl Sl soctal skills
Std
14 14 14 14 N slass
8.857 9.143 9.143 9.214 mean .k g e
1167 0.864 1.406 0.892 s lubeul Gl sl attention switching
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1.829 1311 1.350 1.030 3 Jastl Gl ol communication
Std
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1.459 1.406 0.877 0.825 e
Std
14 14 14 14 N sloss
38.571 43.286 43.142 44.071 meanw'xsttx. iy S 0,0AQ
3.673 3.383 3.460 2.786 °"*"L';“t’lj""""

w).@ O?‘A)—‘ (_gl.é u,..:l...a.‘o 00)5 u‘).o.i Q)‘..\JLH»‘ d‘)Jul 9 u,«ivl.uo sd.>5.o.v 03; slacl olosws ¥ JBD

O Ol ped (pl aslie (gl oo (oo Glis |y eesl g Gl )0 (2,55 9 J5ES 09,5 50 pend]

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



oy e P S g Glor  yod Bt 38 1S

<° U“)‘)f ¥ Jsu\? 59 as 05....4 oolazwl GIOL..H.MJ‘ )Lo—l LSLCD ug.nj )‘ Sl m}! d,uvu 05; 9o

9 0385 30 &)1 5l oliio 03 159 sl o i 0 505 2 o0 Aill (S poi 4ol 3G —F Jgur
| o LS L (Ul 98
Table 4- The effect of the exercise program on AQ and its subscales of Children
and Adolescents with Autism Spectrum Disorder

Sg][n d Mean PaErtt;aI Observ
variables test squar f sig ed
squar f e Square power
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o oS proest 12099y 12099 395 000 g6z g
AQ 3 3 0
meantotal \apaple 10195 g 10195 50 50, 000 5459 0903
AQ score 6 6 0
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ONEY
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attention to 0.00
detail variable  4.633 1 4633 8.130 '9 0.245 0.782
olbls )l Pretest 40.769 1 40.769 38.541 0'80 0.607 1
communicati 0.00
on variable 8864 1 8864 8.379 .8 0.251 0.794
 pretest 30957 1 30957 75450 290 o751 1
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