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Abstract

Background: Children with Autism Spectrum Disorders (ASD) are at
particular risk of impairment in social interaction, repetitive and stereotyped
behaviors, and a poor quality of life. We tested whether applied behavior
analysis intervention could, compared to a control condition, reduce repetitive
and stereotyped behaviors, and increase social skills and thus enhance the
quality of life among children with ASD.

Methods: Thirty children with ASD (mean age: 6.5 years) were randomly
assigned either to applied behavior analysis intervention or to a control condition.
All participants completed Gareth test on stereotypical behaviors, social
communication, and interaction skills at the following time points: baseline, and
six months later at completion of the intervention.

Findings: Stereotypical behaviors, social communication, and interaction
skills improved over time from baseline to intervention completion, but more so
in the applied behavior analysis intervention than in the control group. Compared
to the control group, the applied behavior analysis intervention group reported
had more positive scores.

Conclusion: The findings suggest that among children with ASD and
compared to a control condition, applied behavior analysis intervention has the
potential to improve symptoms of autism, thus contributing to their quality of life.

Keywords: Children; Autism spectrum disorder; Applied behavior analysis;
Social skills; Stereotyped behavior

Introduction

Autism Spectrum Disorders (ASD) is a developmental
disorder characterized by impairments in social interaction and
communication, and behavioral deficits and limited behavioral
patterns [1]. Moreover, people with ASD are likely to show a variety
of comorbid disorders, including attention deficit and hyperactivity
(ADHD), mental and motor retardation, and depression [2,3].
Further, children with ASD show delay in social, language, and
symbolic game developments compared to healthy children. The
global mean prevalence of ASD in the general population is 10 cases
per 10 thousand and the diagnosis is most often made in child age.
Moreover, recent study on the prevalence of ASD showed 1 in every
100 births [4].

Compared to the general population, children with ASD have
shown behavior deficits such as stereotyped movements, aggression,
and self-harm [5]. Further, they are in trouble for understanding
and using the rules of social behavior [6,7], interactive gestures and
non-verbal behavior [8-10], and motor coordination [9]. High or low
sensitivity to auditory, olfactory, tactile, and visual stimuli has often
been reported in children with ASD [11]. In addition, children with
ASD have a more impaired motor function and are also less physically
active than healthy children [12].

Further and based on previous studies, varieties of interventional
programs have been used in promoting social development, and

decreasing maladaptive behaviors in children with ASD. According
to Green and colleagues [13] and Hess and colleagues [14], there
are many approaches such as diets and vitamins, speech therapy,
and music therapy in reduction of ASD symptoms. Some of these
treatments or intervention programs have some positive effects on the
development of children with ASD. Multimodal treatments including
medication [15], physical activity interventions [16], sensory
integration training [17], antidepressants, counseling, physical
and occupational therapy are typically employed to alleviate the
symptoms of ASD. However, although Applied Behavioral Analysis
(ABA) intervention is commonly recommended [18], research
regarding their potential as an alternative or add-on treatments is still
in an early stage. ABA is derived of principles of behavior therapy,
such as operant conditioning. ABA is the framework of a three-term
contingency of operant conditioning, which includes the events that
precede behavior, the behavior itself, and the stimuli that follow the
behavior.

To decrease autistic symptoms, O Lovaas, T Smith and ] McEachin
[19] developed ABA training in people with ASD with parents
engagement, and showed this technique has positive impacts on
autistic symptoms. Participation of family members in the program
is very important and the essential element of ABA technique [19].
For example, some studies found the effeteness of ABA intervention
with parents engagement in children with ASD [20]. Furthermore,
Anderson and colleagues showed that ABA training had a positive
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effect on children with ASD and they showed that more and sustained
recovery was created in children who were trained for two years
[21]. Previous studies found the positive effects of ABA training on
children with ASD for 6 consecutive months compared with the
control group. The results showed that this method was effective on
symptoms of ASD in these children. However, in the some study,
stereotypical behaviors, and social skills were not measured [22].
Therefore, the present study is aimed at behaviors and social skills
as output.

In children with ASD, inadequate environmental stimuli and
interventional programs were reported as the main reason for social
development delays, reduced social engagement and poor behavior
skills. Although previous studies have been conducted to improve
these skills among children with ASD [14,22,23], further research is
needed to determine the effects of intervention programs specifically
regarding social and behavioral deficits. Additionally, knowledge
of behavioral impairments of children with ASD is important for
psychologists and occupational therapists. Most importantly, long-
term interventions in children with ASD have been neglected in most
studies and usually treatment methods were periodically and in the
short-term. Moreover, in most studies children with ASD were not
prepared to enter to schools after the intervention [22]. Accordingly,
the main purpose of the present study was to examine the effects of
a 6-months ABA training on stereotyped behaviors, and social skills
in a sample of children with ASD, compared to a control condition.

The following two hypotheses were tested. First, based on previous
research [23], we expected that participation in ABA training would
be associated with a decrease in stereotypical behaviors over time
compared to a control condition. Second, on the basis of previous
studies [23] we expected that ABA training would lead to an increase
in social skills over time compared to a control condition.

We believe that the ABA training intervention has the potential
to help psychologists, parents and coaches improve social skills and
motor control of children with ASD.

Method

Participants

A total of 30 children with ASD (mean age: 6.5 years; SD=2.17)
took part in the present study. Inclusion criteria were: (1) children
diagnosed with ASD; (2) age between 4 and 8 years; (3) a diagnosis of
poor motor coordination (based on Movement Assessment Battery
(MAB) criteria; Manual dexterity total <22), (4) the ability to follow
a minimum of two-step instructions; (5) Getting a score from 75 to
115 in Gilliam Autism Rating Scale (GARS), (6) the ability to walk 10
meters without assistance and (7) parents signed written informed
consent. Exclusion criteria were: (1) neuromusculoskeletal disorders
or severe sensory impairments; (2) intake of arousal medications or
substances; (3) orthopedic problems (orthopedic surgery one year
before intervention); (4) injection of botulism toxin 6 months before
intervention; (5) uncorrected visual impairment and (6) absenteeism
in educational sessions (more than 2 sessions).

Procedure

Participants’ parents were fully informed about the aims and the
procedure of the study, and the anonymous data handling. They all

signed the written informed consent sheet and children gave their
assent (verbally or by gesture) to participate in the present study.
At baseline, stereotypical behaviors and social communication were
tested. Next, the participating children were randomly assigned to
one of the following conditions: 1) ABA training, and 2) control
condition. The intervention lasted 6 months including three training
sessions per week. Participants’ stereotypical behaviors and social
communication were tested immediately after completion of the
intervention (Figure 1). The Review Board of the Islamic Azad
University (Urmia, Iran) approved the study, which was performed
in accordance with the ethical principles laid down in the seventh and
current edition (2013) of the Declaration of Helsinki.

Instruments

Gilliam Autism Rating Scale (GARS): GARS test has been
developed based on the definitions of Autism Society of America and
the Psychiatric Association of America based on guidance from the
statistical diagnostic manual of mental disorders. GARS have four
sub-scales. Each subscale consists of 14 items. The first subscale is
stereotype behavior that contains 1 to 14 items. This subtest describes
cases of stereotyped behaviors, movement disorders, and strange
behavior. The second sub-scale, which is communication skills,
includes items 15 to 28. These items describe verbal and nonverbal
behavior that signs of autism. Social interaction is the third sub-scale
that includes statements 29 to 42. The items of this subscale assess
the matters that can properly explain the events for the public. The
fourth subscale is a developmental disorder that includes items 43
to 56. GARS test is suitable for people aged 3 to 22, which can be
completed by parents and professionals at school or home. Studies
indicate Cronbach Alpha of 90% for stereotypes behavior, 89% for
communications, 93% for social interaction, 88% for developmental
disorders, and 96% for symptoms of autism. The validity of the
Persian version of this test is verified through comparison with
different tests. based on Ahmadi and colleagues (2011) Cronbach’s
alpha test in terms of stereotype behaviors, communication, social
interaction, and developmental issues is, respectively 74%, 92%, 73%,
80%, and 89% for the overall reliability [24].

Intervention

The present intervention design was based on previous research
[19,25]. At the beginning, basic adaptive skills towards language
behavior, non-verbal and verbal skills, and imitation were considered.
Then a basis is created for playing games using toys. After children
have learned these skills, the second stage had started which was
focused on teaching expressive language skills, short and simple word
use, and interactive games with peers. Over time, the interventional
programs were extended to homes and schools for 30 hours a week
[26]. Applied behavior change was implemented based on individual
training. Moreover, strengthening ABA changes was considered as
one of the very important elements of this behavioral program. Based
on children’s abilities, the intervention was considered according
to four main steps: 1. introduction of behaviors, 2. skills behavior,
3. generalizing behavior, and 4. distinguishing behavior. In this
perspective, training has begun by offering materials and educational
content and then continues using the media and education or training
program. In the next stage, children were guided to respond, and in
the last stage, the children have received the outcome based on the
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Table 1: Descriptive statistics for autism symptoms, separately for groups (ABA and control) and for each measurement point (baseline and post-intervention) and

tests for time x group interaction effects.

Groups Factors
ABA Control Group Time Time x Group interaction
N 15 15

M (SD) M (SD) F n,? F n,2 F 2

Stereotype behavior 24.96" 0.59 "133.49 0.61 38.51" 0.6
Baseline 31.30 (3.49) 29.60 (2.91)
Post-intervention 20.40 (3.77) 29.50 (3.02)

Communications symptoms 571 0.31 2911 0.61 5.71" 0.66
Baseline 34.50 (2.01) 33.50 (1.95)
Post-intervention 29.50 (3.02) 31.70 (2.07)

Interactive behavior

Baseline 30.40 (4.94) 34.10 (2.74) 42.62 0.45 51.41" 0.51 34.05 0.36

Post-intervention 20.10 (6.19) 34.10 (2.76)

Note: ABA: Applied Behavior Analysis. Degrees of freedom: Group: (1, 17), Time: (1, 18), Time x Group (1, 38). 'p<0.05. "p<0.01. *"p<0.001.

answers provided. We have focused on learning in ABA intervention.
The ABA reduced the probability of incorrect answers to a very low
level. We have used several methods of guiding, reducing, and gradual
reduction of guidance to reduce incorrect answers, and ultimately,
reduces the overall capacity to respond incorrectly.

The control condition session was designed as an active control
condition. Children assigned to the control condition met two times
per week in small groups of six to nine participants for 6 consecutive
months (duration: 45-60 minutes per session). During the meetings,
children engaged in socio-therapeutic group events such as playing
board games and checking blood pressure, which was organized by
social workers and psychologists from the same hospital center.

Data analysis

Analyses of Variance (ANOVA) for repeated measures were
performed with the factors Time (baseline, study end), Group
(ABA training vs. controls), and Time by Group interaction, with
stereotypical behaviors, social communication, and interaction skills
as dependent variables. Post-hoc analyses were performed using
Bonferroni corrections for p-values. Due to deviations from sphericity,
the repeated measures ANOVAs were performed using Greenhouse-
Geisser corrected degrees of freedom, though the original degrees of
freedom are reported with the relevant Greenhouse-Geisser epsilon
value (¢). For the interpretation of the ANOVAs, Cohen’s d effect
sizes were reported. Effect sizes can be evaluated as trivial (0-0.19),
small (0.20-0.49), medium (0.50-0.79) and large (=0.80) (Cohen,
1992). The level of significance was set at p <0.05 across all analyses,
and all statistics were processed using SPSS’ 21.0 (IBM Corporation,
Armonk, N.Y., USA) for Apple McIntosh'.

Results

All 40 children with ASD completed the baseline, and post-
intervention data assessment. All 15 children assigned to the
intervention group participated in the planned 6 months of ABA
training, and all 15 children assigned to the control condition
participated in the 6 month control sessions. Table 1 provides an
overview of the descriptive statistics for the outcome variables (autistic
symptoms), separately for the intervention and control group, and

the three measurement occasions (baseline, post-intervention).
Furthermore, in Table 1, the results of the rANOVAs are displayed
to examine whether the assessed outcome variables in the two groups
develop differently.

Stereotype behaviors

Across the sample as a whole, the rANOVA revealed that
stereotype behaviors decreased from baseline to study completion
(significant Time effect; see Table 1). However, as shown by the
significant Time by Group interaction, the significant effect of
Time was primarily due to a reduction in stereotype behaviors in
the ABA group, whereas scores remained nearly unchanged in
the control group across all measurement time points (Figure 2).
Effect size calculations (Cohen’s ds) showed that in the ABA group
stereotype behavior scores declined substantially from baseline to
post-intervention (large effect: d=0.93). Within the control group,
stereotype behavior scores remained nearly unchanged from baseline

‘ Email or phone screening [

‘ Enroliment
(n=72)

Not eligible (n=17}
e |

Randomized (n= 30)

Not meeting inclusion criteria
(n=186)

Declined to participate

{n=9)

I

Allocation Allocated to control condition
Allocated to ABA training (n=15) (n=15)
Received allocated ABA training Received allocated control
(=23 condition (n=15)
l Follow-up l
Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued (n=0) Discontinued (n=0)
l Analysis l
Analyzed (n=15) Analyzed (n=15)
Excluded from analysis (n=0) Excluded from analysis (n=0)

Figure 1: CONSORT participant flow diagram.
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Figure 2: Stereotypes in the study groups at baseline and post-intervention.
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Figure 3: Above: The communication deficits in the study groups at baseline
and post-intervention. Below: The interactive behavior deficits in the study
groups at baseline and post-intervention.

to post-intervention (d=0.06). Effect size calculations comparing
means of the ABA and the control group showed that stereotype
behaviors scores were similar in the intervention and the control
group at baseline (d=0.04), whereas the groups significantly differed
at post-intervention (large effect: d=0.97).

Communications symptoms

As highlighted in Table 1, the rANOVA yielded that across
the sample as a whole, communications symptoms decreased from
baseline to post-intervention (significant Time effect). There was a
marked increase in communications symptoms in the ABA group,
whereas scores remained relatively unchanged in the control group.
Accordingly, a significant Time by Group interaction was identified
(Figure 3). Effect size calculations showed that within the ABA
group, communications symptoms scores decreased substantially
from baseline to post-intervention (large effect: d=0.88). Within
the control group, communications symptoms scores remained
nearly unchanged from baseline to post-intervention (d=0.10).
Effect size calculations comparing means of the ABA and the control

group showed that communications symptoms were similar in the
intervention and the control group at baseline (d=0.05), whereas
the groups significantly differed at post-intervention (large effect:
d=0.92).

Interactive behavior

The rANOVA points out that across the sample as a whole,
interactive behavior symptom scores decreased from baseline to
post-intervention (Figure 3). However, the significant Time effect
was primarily due to a reduction in symptom severity in the ABA
group; the scores of the control group remained at a similar level
from baseline. Effect size calculations showed that within the ABA
group, interactive behavior symptom scores decreased substantially
from baseline to post-intervention (large effect: d=0.91). Within
the control group, interactive behavior scores remained nearly a
from baseline to post-intervention (d=0.06). Effect size calculations
comparing means of the ABA and the control group showed that
communications symptoms were similar in the intervention and the
control group at baseline (d=0.09), whereas the groups significantly
differed at post-intervention (large effect: d=0.89).

Discussion

The key findings of the present study were that among children
with Autism Spectrum Disorders (ASD) a course of ABA lasting for
6 months reduced stereotype behaviors and autistic symptoms and
improved social skills, compared to a control condition. The present
findings add to the current literature in an important way in that
ABA proved to be successfully applied to children with ASD. Such
findings are relevant because children with ASD are at increased risk
for depression and deprivation of school and to our knowledge, no
thorough programs or consoling have so far been established for this
specific problem to facilitate attending school.

Tow hypotheses were formulated, and each of these will now
be considered. Our first hypothesis was that, compared to a control
condition, ABA would reduce stereotypical behaviors over time,
and this expectation was fully confirmed. Our second hypothesis
anticipated similarly that, compared to a control condition, an ABA
intervention would lead to reductions in social deficits. Moreover,
this hypothesis was supported. The present results therefore concur
with numerous previous studies [19,25,27].

The present study showed that an ABA method has positive effects
on interactive behaviors, behavioral stereotypes, and communication
skills. This finding is in accordance with K Bottema-Beutel, H Park
and SY Kim [28] and G Green [29] findings which were concluded
that undergoing ABA training has a positive impact on autistic
behavior. Moreover, on the other hand, these findings contradict the
findings of M Dionne and R Martini [30] about the role of game and
education in children with ASD. In the same vein, Williams, Reddy,
and Costall (2001) has been claimed that the implementation of
intervention based on game might help in improving ASD symptoms.

The present finding also showed ABA intervention might
improve behavior and social deficits. This finding is consistent with
the findings of SL Harris and L Delmolino [31] about the effect of
ABA on improving the performance of children with ASD. It is
further consistent with the results of VK Jensen and LV Sinclair [32]
in the treatment of children with ASD through ABA interventions at
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an early age.

The interpretation of the effectiveness of ABA training can be
considered to be the type of intervention. There is evidence that
children with ASD do not have sufficient ability to express their
inner feeling and experiences verbally. Therefore, ABA training,
which emphasizes the non-verbal consciousness of the body, game
and physical activity and is performed by the active trainer and
trainee, might be more beneficial to these individuals, compared to
other verbal interventions such as psychological counseling. Most
psychological counseling emphasizes verbal intervention. However,
in the ABA training, using non-verbal techniques can have more
effect on the behavior and social deficits aspects of children with ASD.

In general terms, our research allowed us to build on previous
results, where it is considered that parental involvement in the
therapeutic process can be of great help in increasing social and
communication skills in children diagnosed with ASD.

Conclusion

Among children with ASD who have attended into the school,
ABA had positive impacts on stereotypical behaviors, social
communication, and interaction skills, when compared to a control
condition. Our findings are important because children with ASD are
at increased risk of developing psychological disorders, and because
the study provides a viable means of facilitating the school attending
of children with ASD.
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