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Objectives: The incidence of stereotyped behaviors is one of the major symptoms of diagnosis 
of individuals with autism spectrum disorder that causes disruption in daily life. This study 
aimed at evaluating the effectiveness of ball exercises on the reduction of stereotypical 
behavior of children with autism spectrum disorder.

Methods: In this study, 16 children (boys) with autism spectrum disorder were randomly 
selected by purposive sampling and were assigned to two groups (experimental and control 
groups) with eight subjects each in both the. The ball exercise intervention program was 
implemented for 24 sessions (8 weeks, 3 sessions per week, each session lasting for 35 min) for 
the experimental group. The control group participated in the occupational therapy activities 
similar to that of the experimental group for three times a week. The stereotyped behaviors 
were evaluated using a rating scale Gilliam (2nd edition) and the end data were analyzed using 
analysis of covariance.

Results: Analysis of variance showed a significant difference in post-test scores of both the 
experimental and control groups (P=0.01), thus showing the effectiveness of the intervention. 

Discussion: The results suggested that the Jim exercise ball could change the stereotypical 
behavior of children with high functioning autism spectrum disorder.
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1. Introduction

utism spectrum disorder is a type of dor-
mant inability. Although people with 
autism look normal, they may possess 
strange and different behaviors and expe-
rience communication and specific social 

problems. It is a neuro-developmental disorder that has 

certain features, such as deficits in social communica-
tion, social interaction, and stereotypical behaviors [1].

Previous studies have detected the symptoms of au-
tism spectrum disorder in the early years of growth 
before the age of three [2, 3]. Autism spectrum disor-
der is a biological disorder, but its genetic constitution 
is still not fully understood. People with autism show 
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abnormalities in different areas of the brain, including 
frontal, parietal, cerebellum, amygdale, and hippocam-
pal regions [4]. For children with autism, Conner [5] 
reported the following symptoms for children with 
autism: Loneliness, homelessness, failure to provide 
gesture-specific and expected physical developmental 
delay or echo-like repetition, inversion pronoun (use of 
the pronoun “you” instead of “I”), humdrum sound and 
words and excellent rote memory, restrictions on the 
types of automatic movements, behaviors and stereo-
typed gestures, insisting on uniformity and preventing 
any change in its environment, poor eye contact, hav-
ing abnormal (with others, images and inanimate ob-
jects) and extreme reactions to environmental stimuli, 
unusual interest in some games and specific behaviors, 
cognitive and emotional problems [6], stereotyped be-
havior patterns, having disorders like hyperactivity, re-
duced attention, anxiety symptoms (especially, forms 
of obsessive-compulsive), and cognitive limitations or 
mental retardation (mild to severe).

The number of boys with this disorder is five times more 
than the girls. The Center for Disease Control and Preven-
tion states that the prevalence of autism was 1 out of 150 
children in 2007, in 2009 it was 1 out of 110 children in 
2009, and it was1 out of 88 children in 2012, which rep-
resents a marked increase over the recent years [7]. Statis-
tics of this disorder is different in different countries, but it 
shows a rising trend, although the shift from absolutism to 
the whole integration of this disorder may lead to discov-
ering more cases of autism spectrum disorder. Children 
with autism spectrum disorder also have problems with 
communication skills as well (both verbal and written).

Stereotypical behavior is one of the main diagnostic 
symptoms in people with autism spectrum disorder [8]. 
These behaviors are said to be often repetitive, whereas 
the interests and motion sequences or expressions are 
apparently fixed in the pattern of implementation, fol-
lowed by stimulation or compatibility [9]. It seems that 
the stereotypical behavior does not bring any threat to 
the patients, but the considerable disruption in the pro-
cess of learning, acquisition of social skills, adaptation 
functions, and the process of sleep increases stress on 
the family, and their behavior becomes abusive. Thus, 
there is a need to determine methods and strategies to 
reduce and treat this behaviorcan be . Interventions as-
sociated with play and physical and motor activity has 
been one of the most promising methods of treating 
children with autism in the last 30 years ve [10-12].

The benefits of participation in physical activity and 
exercise in normal children [13] and children with de-

velopmental disorders have also been discussed [14]. In 
this study, the effect of different types of motor activity, 
including running [15, 16], skating [17], swimming [18] 
and techniques of stretching and muscle contraction [19], 
and training hub [20] in reducing stereotypical behaviors 
of children with autistic disorders have been studied.

Ball training includes movements in which with or 
without the means the force is inserted into an object. 
Ball training can help to develop a variety of skills that 
includes eye-hand coordination, eye-foot coordina-
tion, manipulation of objects, chasing vision, coordi-
nation, body control, momentum, rhythm and timing, 
participation, attention, the speed of action, interaction 
with others and their relationship [21]. Ball training is 
considered a turning point in many games, and unlike 
some motor skills that are normally learned from the 
experience of general movements, it is learned from 
these skills. The skills mentioned above should also be 
taught to the children without developmental disabili-
ties [22]. Ball training can be performed individually 
one by one or in groups and either organized or for 
recreation, which is considered important for social ac-
tivities. Performing various movements on the training 
Jim ball leads to stimulation of the central nervous sys-
tem and increases the blood flow to the brain. Research 
shows that motion causes brain consciousness and is, 
thus, more effective [23].

It seems that the ball training in association with ,is 
the best way to facilitate the development of motor 
skills given its association with movement, thinking, 
competition, and entertainment. This is because games 
and quizzes are considered to be an important factor 
in the development of motor skills. This is particularly 
due to the lack of social experiences of children with 
autism, compared to the peer group that causes en-
richment in their movement and social experiences to 
continue their lives independently. Other interventions 
based on ball training for the stereotypic behaviors of 
children with autism spectrum disorder require further 
research. The present study aims at ingdetermining 
whether Jim ball exercises are effective against the ste-
reotypical behaviors of children with autism spectrum. 

2. Methods

The research method was quasi-experimental with 
pretest-post-test and control group. Independent vari-
ables were Jim and regular ball exercises, and the 
dependent variable was the stereotypic behavior of 
children with autism spectrum disorder. was All male 
children with autism spectrum disorder, who were re-
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ferred to the center of Martyr Farzaghi in Shiraz, in 
2014-2015, were considered for this study. Only 16 
children were selected by accessible sampling The sub-
jects and were randomly assigned to two groups with 
eight children each (test and control). Both the experi-
mental and control groups were placed under the Jim 
ball intervention training for 24 sessions (12 weeks, 2 
sessions of 45 minutes of exercise), and theindividual 
training sessions were conducted for each subject.

It is worth noting that before and after the intervention 
program, the stereotypic behavior interaction question-
naire was completed for both the control and experimen-
tal groups. In this study, Gilliam Autism Rating Scale 
tool-Second Edition [GARS-SE] [24], a norm-reference 
tool for the diagnosis and severity assessment rating of 
autism spectrum disorder, was approved by the Psychi-
atric Association of America to befor use. The first ver-
sion of this scale was developed in 1995 [8]. The second 
version is based on the most widely accepted definition 
of autism spectrum disorders (according to DSM-IV-TR) 
and has been used by 1170 people, aged 3-22 years, and 
developed from 48 different states. This scale has three 
subscales of stereotyped behavior, communication, and 
social interaction with 14 s items for each category. Only 
two subscales of communication and social interaction 
were considered for the present study. GIRL-SE based on 
direct observation and interviews with parents and teach-
ers of children with autism spectrum disorder were com-
pleted and widely used in educational programs and re-
search. The caregivers were asked to rank their children’s 
behavior based on the frequency of their occurrence in a 
six-hour time limit on a rating scale of zero to four values 
(see non-desired behavior) to three (see repeated behav-

ior). The raw score of stereotypical behavior was convert-
ed to standard scores with a mean of 10 and a standard 
deviation of 3. Cronbach’s alpha coefficient of its Persian 
version [25] in Isfahan has been reported as 0.89, and the 
constructed validity with the modified list in childhood 
autism (MCAT) for subscales of stereotypic behavior and 
total scores were 0.84 and 0.88, respectively. 

3. Results 

The demographic variables forsuch as age, weight 
and height, were described for all participants. The 
data for both the control and experimental groups were 
collected and have been presented in Table 1. Table 2 
shows the mean and standard deviation of the depen-
dent variable in the process of measurementhave been.

In Table 2, it that there are differences between the ex-
perimental and control groups in pre-test and post-test. 
In order to test this difference and determine that the 
obtained changes are statistically significant, the analy-
sis of covariance was used. Before regression analysis 
of covariance, homogeneity of variances was deter-
mined (Levene test), and the condition of the normal 
distribution of the dependent variables was evaluated 
using a statistical test Kolmogorov-Smirnov test. The 
results showed that the distribution of all the dependent 
variables in both the experimental and control groups 
was normal (P>0.05).

The results of covariance analysis after statistically 
controlling the effect of pre-test showed no statistically 
significant difference in test scores between the experi-
mental and control groups (P>0.01, F=(95.30) df=14). 

Table 1. Mean±standard deviation of age, height and weight.

 Height (cm)Age (year)Weight (kg)Variables
Group

132±149±328±6Control

140±169±237±21Experimental

Table 2. Mean and standard deviation of stereotyped behavior in both the control and experimental groups.

Variables Group
Pretest Posttest

M SD M SD

Stereotyped behavior
Experimental 15.75 7.22 14.37 6.94

Control 17 6.74 17.37 6.71
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Thus, this indicates that the intervention has been effec-
tive. In other words, ball training (Jim ball) caused the 
change in the stereotypical behavior of children with 
high functioning autism spectrum disorder.

4. Discussion

Our results indicated the effectiveness of ball training 
on the stereotyped behavior of the participants. These 
findings are consistent with the results of other studies 
[18, 20, 26-29]. The exact mechanism of the effect of 
physical activities on stereotypical behavior is still un-
clear. Different experts and researchers in this field have 
offered various explanations in this regard [30]. Accord-
ing to some researchers, motor activity is considered as 
an efficient tool that influences stereotypical behaviors 
by providing similar sensory feedbacks. More appropri-
ately, this interpretation supports the operating model 
that justifies the creation and maintenance of stereotyped 
gestures in children with autism spectrum disorder.

According to this justification, the stereotyped behav-
iors generated through sensory feedback will be retained 
after performing these gestures, and such movements 
may be replaced or eliminated by gestures that cre-
ate similar feedback [31]. Hence, the study shows that 
the overlap between the taught movements and format 
movements was found to be more, and the impact of 
these movements in reducing or eliminating stereotypes 
was also more [32]. Some researchers have considered 
the onset of fatigue after physical activity to be effective 
in reducing stereotypes [33]. However, based on athe 
motor activity of autistic children as well as reducing 
stereotypes, it has been observed that the intervention 
increases positive behaviors (such as an improvement 
in academic assignments) among these children.

Optimal motivation theory is useful in interpreting the 
results of this study. Based on this theory, for any organ-
ism, there is an optimal level of motivation. Stereotypes 
applied to compensatory function increases the motiva-
tional level in less optimal situations and reduces their 
motivational level in over stimulating situations [34, 
35]. In coordination with this theory, it can be assumed 
that the Jim ball exercises iveare effective in reducing 
stereotyped behaviors as they facilitate performance 
and adjust the incentives to the optimum level. Created 
in stereotyped behaviors persist, reduction of subjects 
in this study can be explained from the Nero-chemical 
perspective. In people with autism spectrum disorder, 
abnormalities have been detected in the functioning 
of neurotransmitters, such as serotonin and dopamine. 
This plays an important role in the incidence and main-

tenance of stereotyped behaviors [36]. Also, the short-
comings have been observed in the metabolism of se-
rotonin in people with autism spectrum disorders [37].

The negative relationship between pre serotonin ex-
pressive abilities and the harmful stereotyped behav-
iors by the subjects with autism spectrum disorder has 
been observed. On the other hand, motor activity pos-
sesses a major impact on the serotonin and dopamine 
systems [32]. In addition, a significant reduction has 
been shown in blood serotonin concentrations after the 
long-term motor engagement. Twisting, turning and 
sitting on a fitness ball at the same time stimulates the 
central nervous system and increases blood flow to the 
brain. Exercise increases the heart rate, leading to faster 
heartbeat, which in turn strengthens the heart muscle.

The circulatory system pumps blood (carrying oxygen 
to the muscles) efficiently and effectively because oxy-
gen consumption increases during the exercise. In ad-
dition stated facts, other characteristics, i.e. the size of 
the ball and its features, such as color options, can be 
influenced by the stereotypes of children i.e. This type of 
training aspect of the game highlights the level of excite-
ment, joy and entertainment. One of the advantages of 
this training is that the fun part of the exercise encour-
ages people to use their exercise ball and do different 
movements [23]. 

5. Conclusion

In addition, due to easy handling, low cost, and low 
energy use of the ball and effort in training at all stages 
of treatment, this technique is highly effective for ste-
reotyped children compared to other therapies based on 
physical activity (especially training hub). Therefore, it 
is recommended to consider these factors more seriously 
in the regulation of sports programs. The result of this 
study showed that Jim ball training is a normal and desir-
able activity for children with autism spectrum disorder 
and can cause a change in their stereotyped behavior. 
There is a need for further research to determine whether 
exercise reduces stereotyped behavioral mechanisms of 
autism spectrum children. It is also important and note-
worthy to consider the program based on sports activities 
in the weekly program planned for the children.
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