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Effect of Selected Spark Motor Program on Anxiety 
of Children with Asperger

Purpose: Autism is a developmental disorder characterized by social and communicative 
problems as well as movement skills. Anxiety is one of the widespread problems among the 
people affected by autism. The aim of the present research was to survey the effect of one period 
of selected spark motor program on the anxiety of children with autism.

Methods: Twenty autistic children (Asperger symptom) participated in this study. They were 
divided into experimental and control groups. Experimental group participated in selected spark 
motor program for 4 weeks. The anxiety level was measured by using Spence children’s anxiety 
scale questionnaire before and after the exercise program. Data were analyzed by using the 
dependent and independent t test with SPSS 21 and the α value was considered 0.05.

Results: The results showed that after the exercise program, the level of obsessive-compulsive 
disorder (P<0.001), separation anxiety (P<0.001), social phobia (P<0.001), general anxiety 
(P=0.02), physical injury fears (P=0.01), and agoraphobia (P=0.01) decreased significantly in the 
experimental group. While the control group showed no significant difference.

Conclusion: Training and exercise not only reduce anxiety in autistic children but also can be 
used as useful nonpharmaceutical method to reduce anxiety.
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1. Introduction

utism is a developmental disorder charac-
terized by social, communication and motor 
skill problems [1]. The common psycho-
logical problem among the autistic people 
is anxiety. Several studies have shown that 

autistic children suffer from anxiety. The autistics suffer 
from anxiety in their personal and social life, and this 

could be accompanied by serious educational problems, 
and later in their lives by unemployment and drug abuse. 
Furthermore, anxiety is the second major concern for 
parents of autistic children [2]. Prevalence of anxiety in 
children with autism has confirmed this matter [3]. Chal-
fant et al. reported the prevalence of anxiety in autistics 
from 47% to 84.1%. Evidence suggests that anxiety lev-
els in autistic children are more than children with men-
tal retardation or language disorders.
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Also, the findings suggest that anxiety in autistic chil-
dren is more than healthy children [4]. In addition, re-
searchers have reported that anxiety is very common 
among children with autism, especially Asperger syn-
drome. In addition, the risk of anxiety is at the highest 
level in Asperger syndrome as people with this syn-
drome usually have the highest level of intelligence 
and the ability to use language and interact with people. 
Research results show that anxiety increases with in-
creasing severity of autistic disorder. Generally anxiety 
is accompanied by aggression, oppositional behavior, 
behavior problems, severe allergies [5], and reduced 
participation in social activities [2].

Although many studies have shown that autistic chil-
dren suffer from anxiety, studies on effective treatment 
for them are not sufficient and the literature review was 
only about psychological and medical treatment meth-
ods for these people. Primary method of treatment is 
administration of anxiolytic and serotonergic drugs [4]. 
But there is little evidence regarding the use of medica-
tion to treat anxiety.

Generally, psychological treatments focus on tech-
niques of mother-child separation anxiety and body 
anxiety. However, this method has some limitations 
such as the small number of subjects and accordingly 
scarce knowledge in this area. Another approach is cog-
nitive behavior that has positive effects on children with 
autism. However, the results show that there is a possi-
bility of recurrence of the disease with cognitive behav-
ioral therapy [6]. Limitations of therapies for children 
with autism show that researchers need to search more 
effective ways to treat anxiety in people with autism [4].

Physical activity is a possible solution to reduce behav-
ioral problems. Physical inactivity has many disadvan-
tages on health and sense of well-being. It is associated 
with the development of mental disorders. Some clinical 
and epidemiological studies have shown that physical in-
activity is associated with symptoms of depression and 
anxiety and have pointed that exercise is an important 
part of treatment. Promoting sense of well-being im-
proves mental state and it is generally accepted that phys-
ical activity has a positive effect on anxiety and mood [7].

Exercise is an effective strategy for the prevention and 
treatment of anxiety. Also participating in regular physi-
cal activities and exercise can reduce anxiety. Physical 
therapy is more effective compared to stress manage-
ment, training, stretching yoga, group therapy, medita-
tion, and relaxation. Exercise has a beneficial effect on 
the mental health of individuals. While this model is not 

for people with autism. However, published research 
shows that most children with autism participate less 
than other children in physical activities.

Despite the low level of participation of autistics in the 
physical activities, the beneficial impact of exercise on 
physiological and psychological states of these people 
has been established. Impact on the quality of life, in-
creased sense of well-being, and improved cognitive 
aspects and behavioral disorders in people with autism, 
as well as increased self-confidence are listed in these 
investigations [8]. The best record was the study of ex-
ercise’s effects on anxiety in adults with autism.

In this study, researchers divided 18 (2 women, 16 
men) adults with autism into 2 groups; control (with 
Asperger) and exercise therapy. The group with exer-
cise therapy also benefited from relaxation activities. 
After 8 weeks, researchers have found that anxiety has 
decreased in experimental group [9]. Also Elliot et al. 
found that after a period of aerobic exercises, abnormal 
and stereotyped behaviors reduced in autistic individu-
als [10]. While Spielberger et al. did not observe anxiety 
reduction after 1-week training program [11]. 

Because of contradictory results among researchers, 
we attempted to investigate the effect of one period of 
selected spark motor program (including playing) on 
the anxiety of children with autism. In other words, the 
researcher seeks whether the physical activity that in-
volves playing in autistic children is effective or not. To 
answer this question, the effect of a selected spark motor 
program that originated from spark motor program on 
sleeping of 6 to 10 year-old children was investigated.

2. Materials and Methods 

It is a quasi-experimental and applied research study. 
Twenty 6-10 years old children with Asperger syndrome 
living in Tehran with the consent of their parents were 
selected for this study. The children in this age range 
were selected because they could learn and drill basic 
motor skills of selected exercises. Inclusion criteria were 
having anxiety, stable behavior, and no change in body 
health during the last 3 months. The children that had 
mental disorder medical status like Cystic Fibrosis, dia-
betes, Heart disease, asthma and kids with complex neu-
rological disorders for example: phenylketonuria, cere-
bral palsy, tuberous sclerosis, Unstable seizure disorder 
were deleted. Research was planned to have pretest and 
posttest with control group (children with Asperger). 
Anxiety of children was assessed by Spence children’s 
anxiety scale (SCAS) before starting exercise program.
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This questionnaire was designed based of parents’ 
reports and the scale evaluates 6 domains of anxiety: 
1.generalized anxiety 2.panic/agoraphobia 3.social pho-
bia 4.separation anxiety 5.obsessive compulsive disorder 
6.physical injury fears. This scale is designed to be sim-
ple and fast for kids to answer it, normally ten minutes 
is enough to complete it. This measure consists of forty-
fore items, of which thirty-eight reflect specific signs of 
anxiety and six relate to positive, filler items to reduce 
negative response bias. Of the thirty-eight anxiety items, 
six items reflect separation anxiety, six social phobia, six 
obsessive compulsive problems, six panic/three agora-
phobia, six generalized anxiety/overanxious symptoms 
and five items concern fears of physical injury. 

Items are haphazardly allocated within the question-
naire. Kids are asked to rate on a fore point scale including 
never (zero), sometimes (one), often (two), and always 
(three), the frequency with which they experience each 
sign. There are no true and false answers. Maximum score 
was 114 that showed maximum level of anxiety. This test 
is a general instrument to gain number and Intensity of 
anxiety signs that can be used for 8-15 children [12].

After completing the questionnaire in pretest, the chil-
dren were randomly divided into experimental and con-
trol groups. Selected exercise program was originated 
from Spark Motor Program that involves exercising and 
playing. Two kind of SPARK Physical Education plan 
are exist: Elementary PE (1.K-2 PE 2. 3-6 PE) and Sec-
ondary PE (1. Middle School PE 2. High School PE). 
Gross motor skills like crawling, balancing and running 
are expanded during early childhood and are considered 
as a necessary item of motor development. The major 
muscle groups are mostly responsible for gross motor 
movements. Fine motor skills are those attributed to the 
coordination of minor groups of muscles for example 
involved in playing piano. Test of Gross Motor Devel-
opment-edition 2 called TGMD-2 is a norm-reference 
measurement of gross motor development [22].

The exercise program includes 45 minutes for each ses-
sion that is divided into 4 parts. The first 15 minutes is 
allocated to warm up and then playing for 10 minutes 
that involves motor skill movements, next 10 minutes 

for manipulation movement skills and finally 10 minutes 
for cool down. Subjects were homogeneously divided 
into experimental and control groups. The experimental 
group did the selected spark motor program 3 times in 
the week and for a period of 12 sessions. During this 
period the control group did their routine activity. In the 
end of the 12th session, the posttest was conducted.

After data collection and confirmation of normal dis-
tribution with Kolmogorov-Smirnov test, dependent and 
independent t test were used for data analyses to com-
pare the mean of different groups on selected period 
points. The analyses were done by SPSS 21 and α value 
of 0.05 was considered significant.

3. Results

Ten children for experimental group and 10 children 
for control group participated in this research. The mean 
values of their height and weight are shown in Table 1. 

Result of subscales in pretest and posttest of experimen-
tal and control groups are shown in Table 2. Our findings 
revealed that in post-test the amount of agoraphobia, 
separation anxiety, social phobia, obsessive compulsive 
disorder and generalized anxiety decreased significantly 
but there was no significant different in control group. 

4. Discussion

The aim of the present research was to survey the ef-
fect of  one period of selected spark motor program on 
the anxiety of children that suffer from autism. In the 
past few decades, the anxiolytic effect of exercise on the 
people has been investigated. Apparently, exercise has 
an influence on people’s anxiety. Research shows that 
physical activity and exercise improve the sense of well-
being. It also promotes psychological mood and gener-
ally has an effect on anxiety and temperament [7]. The 
result of this research indicated that selected spark motor 
program on autistic children anxiety was effective which 
is similar to findings of Hillier et al. [9], Petruzzello et al. 
[13], and Carmelie et al. [14].

Table 1. Characteristics of study subjects.

Age (year)
Mean±SD

Height (cm)
Mean±SD

Weight (kg)
Mean±SD

Experimental group 2.4±7.34 4.5±135 5.7±30.3

Control group 2.1±7.5 3.9±134 4.8±29.7
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In a meta-analysis study, Petruzzello et al. examined 
the effects of exercise on people with anxiety. Their re-
sults showed that exercise reduces anxiety to some extent 
[13]. Also Hillier et al. research showed that relaxation 
exercises and techniques reduced anxiety in people with 
autism. They also reached the conclusion that exercise 
would reduce cortisol levels [9]. Carraro and Gobbiin in 
their study showed that a single session of exercise could 
help reduce anxiety in people with intellectual disabili-
ties [8]. Meanwhile, the results of the present study con-
tradict those of Spielberger et al. They noted that exer-
cise did not reduce the level of anxiety. A possible cause 
of their failure can be due to using short-term exercises 
which was limited to one session per week.

Several factors, including psychological and biological 
ones can affect anxiety. But what makes physical activity 
so effective in reducing anxiety is still unclear [8]. Some 
investigations have been clarified anxiolytic effects of ex-
ercise on the basis of different mechanisms. Biological and 
psychological mechanisms are among them. From a bio-
logical perspective, we can note the involvement of neu-
rotransmitters in anxiety [15, 16], muscle tension, and also 
reduction of stress hormone levels after sporting activities. 
Medical report on mental health suggests that biochemical 
changes in the brain can be affected by anxiety [8].

Studies on the biological effects of exercise on anxi-
ety report several possible findings, including increased 
central norepinephrine neurotransmitters [17, 18], hy-
pothalamic adrenocortical system changes [16, 18-20], 
atrial natriuretic peptide secretion increase, also decline 
in the amino metabolites, synthesis of serotonin, beta-
endorphin, and cortisol levels [7]. Thus, providing an 

opportunity to participate in physical activity programs 
is recommended [14, 15, 19, 20]. Regarding the men-
tal aspect of exercise, an increase in the level of activity 
is associated with positive reinforcement conditions that 
cause a deviation from the conditions of distress. Exer-
cise provides a basis for increased self-confidence and 
sense of self-esteem that can reduce anxiety [21]. It also 
appears that exercise effects persist over time and may 
reduce the physiological arousal and distress. In the com-
bined exercise intervention e.g., physical fighting, the 
experience of improving skills and social relationships 
due to body and muscle relaxation can help reduce anxi-
ety [8]. The findings of this study support the anxiolytic 
effect of exercise on reducing anxiety and indicate that 
exercise can be used as a useful and nonpharmacologic 
instrument for decreasing anxiety. One of the limitations 
of this study was small sample size. Hence, we suggest 
the same research be performed on more subjects with 
different ages. Furthermore, the future studies can be 
about physiology and biochemical effects of exercise on 
people with autism. For an accurate study on the mecha-
nism of exercise on anxiety, we suggest psychological 
assessments and long-term pursuit to elucidate the anx-
iolytic effects of exercise on these people.
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Table 2. Autistic children’s anxiety before and after exercising.

Variable Before intervention
M±SD

After Iintervention
M±SD t P

Agoraphobia
Experimental 4.12±5.23 3.14±3.40 3.38 0.00

Control 4.45±5.63 4±5.01 1.984 0.118

Separation anxiety
Experimental 4.10±7.13 3.59±5.40 3.18 0.00

Control 3.7±6.95 4.01±7.07 5.38 0.628

Physical injury fears
Experimental 3.27±4.90 2.15±2.93 9.86- 0.00

Control 3.12±4.52 2.75±4.73 1.012 0.386

Social phobia
Experimental 3.67±5.09 2.07±3.40 3.985- 0.020

Control 3.24±5.35 3.90±5.9 1.59 1.85

Obsessive compulsive disorder
Experimental 3.65±8.45 3.04±6.15 5.518 0.012

Control 4.04±8.02 3.81±7.67 1.61 0.205

Generalized anxiety
Experimental 2.80±5.70 2.50±3.67 4.562 0.01

Control 3.4±5.50 2.90±5.90 5.96 0.688
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