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ABSTRACT

Identification of health issues in children with autism
spectrum disorder (ASD) is paramount to provide
appropriate care and interventions. The Autism
Treatment Evaluation Checklist (ATEC) is the one of
the few current measures that assesses ASD-associated
health problems thus informing intervention decisions.
However, little research has been conducted to
compare ATEC with other more recognized measures
such as the Childhood Autism Rating Scale (CARS).
It is unclear whether these two scales can be used
interchangeably or whether high scores on one scale
are comparable to the other. The aim of the current
study was to compare the correlation between ATEC
and CARS in the evaluation of children with ASD.
This prospective cross-sectional study was conducted
at the Developmental and Behavioural Paediatrics
Outpatient Clinic at King Saud University, King
Khalid University hospital (KKUH) in Riyadh, Saudi
Arabia. Forty children with a prior diagnosis of ASD
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seen during the period from October 2014 to August
2015 were included. Each child was assessed using
ATEC and CARS independently during the same
visit. The Spearman’s rank correlation coefficient test
was used. The overall mean CARS score was 34.125
± 5.535 (range from 22 to 42) and the mean ATEC
score was 40.95± 9.1934.1 (range from 24 to 72).
The Spearman’s rank correlation coefficient (rs) was
0.015, and p-value was 0.926 (> 0.05) meaning that
there was no correlation between CARS and ATEC
scales. No correlation between CARS and ATEC
scale was found. ATEC should not be used instead of
CARS to delineate co-morbid health issues. Future
studies are needed to assess the validity of ATEC and
its correlation with other well established scales.
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INTRODUCTION

Autism
spectrum
disorder
(ASD)
is
a
neurodevelopmental disability. It is characterized
by a qualitative impairment in communication and
social interaction in addition to a range of restricted
stereotyped, repetitive behaviours and interests as
described in the Diagnostic and Statistical Manual
of Mental Disorders, 4th Revision (DSM-IV) [1].
There is a substantial evidence suggesting that
children with ASD tend to have more health-related
problems compared to typically developing children
[2,3]. Reported co-morbidities include anxiety [4,5],
hyperactivity [6], aggressiveness and destructive
behaviours [7], gastrointestinal problems [8],
sleep disturbances [9,10] and sensory processing
abnormalities [11-13].
A few behavioural rating scales in which a wide range
of symptoms are assessed have been developed to
accurately diagnose ASD. However, most of the wellestablished ASD measures do not address related
health issues. The Autism Treatment Evaluation
Checklist (ATEC) [14] is exceptional in that it
provides an insight into health issues often missed
by most other scales. The ATEC is a parent-rated
measure.
The purpose of this study was to compare the scores
on the ATEC with those on the Childhood Autism
Rating Scale (CARS) which is a well-established
professionals-rated measure to identify children with
ASD.

MATERIALS AND
METHODS

Participants
This prospective cross-sectional study was conducted
at the Developmental and Behavioural Paediatrics
outpatient clinic in King Saud University at King
Khalid University Hospital (KKUH) in Riyadh, Saudi
Arabia. A total of 40 children with a diagnosis of
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ASD who were attending for routine follow-up in this
clinic during the period from October 2014 to August
2015 were included. Participants were previously
diagnosed with ASD by qualified professionals using
the Autism Diagnostic Observation Schedule (ADOS)
which is considered a `gold standard`. Children with
a genetic, neurologic or metabolic diagnosis were
excluded. The study protocol was explained to the
parents and informed consent was obtained. Each
child was independently assessed using both ATEC
and CARS during the same clinic visit. Parents were
asked to complete ATEC while in the waiting area.
Afterwards, CARS was performed by a qualified
psychologist specifically trained to carry out such
tests. Scores on both scales were separately collated
and raw scores (see below) were obtained by a
qualified psychologist.
Neither the professional nor the parent was aware of
the scores generated from their respective completed
tests. Statistical analysis was performed to examine
the relationship between the total scores of CARS
and ATEC. Demographic data was collected on each
participant as well as a detailed medical history
including any periods of developmental regression.

Clinical Measures
CARS was shown to have high sensitivity and
specificity in distinguishing children with autism from
children with learning disabilities and distinguishing
ASD from other developmental disorders [15]. A
number of studies found a high agreement between
the DSM-IV and CARS [16-18].
CARS is a 15-item behavioural rating scale developed
to diagnose autism in combination with clinical
judgment. Additionally, it assesses the severity of
the disorder. Studies have shown that CARS is a
reliable and a stable indicator of autism in any child
over 2 years of age as well as in adolescents [19].
Items included in this scale are: relating to people;
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imitation; emotional response; body use; object
use; adaptation to change; visual response; listening
response; taste, smell, touch response and use; fear
or nervousness; verbal communication; nonverbal
communication; activity level; level and consistency
of intellectual response and general impressions.
Each item is scored from 1 (no pathology) to 4 (severe
pathology). Total scores are then calculated as `raw
scores` and severity is classified according to the
following: a total score of 15–29.5 is considered `nonautistic`, a score of 30–36.5 is considered `mild to
moderate` autism and a score of 37–60 is considered
`moderate to severe` autism [20].
The Autism Treatment Evaluation Checklist (ATEC)
was developed by the Autism Research Institute (San
Diego, CA) [21]. ATEC is a one page form designed
to be completed by parents or teachers [14]. ATEC
has been validated to be used in children above the
age of 2 years. It consists of four subtest scales: Scale
I (speech/language/communication; has 14 items.
Scores can range from 0 to 28), Scale II (sociability;
has 20 items. Scores can range from 0 to 40), Scale
III (sensory/cognitive awareness; has 18 items.
Scores can range from 0 to 36) and Scale IV (Health/
Physical/Behaviour; has 25 items). Each subcategory
of the ATEC scale is scored using a 0-3 point scale
as follows: 0= not a problem, 1=minor problem, 2=
moderate problem and 3= serious problem. Total
score ranges from 0 to 180. The higher the total score,
the more impaired the participant. The ATEC has
been successfully used to measure treatment effects
and progress over time in several ASD studies [22].

Chicago, IL, USA). Mean ± SD, median and range
of the two scales (CARS, ATEC) were calculated.
Percentages for all nominal variables (age, gender,
nationality, regression and severity of ASD) were also
calculated.
Kolmogorov-Smirnov test of normality to check if
data of both scales were normally distributed was
used. Data of the two scales were not normally
distributed, so Spearman correlation coefficient was
used to evaluate the correlation between the two total
scores. When p-value was less than 0.05 (p< 0.05),
this was assumed to be of a statistically significant
difference.

However, the ATEC is not nationally normed and the
evidence for reliability and validity is limited.

Statistical Analysis

This was performed using Statistical Package for
Social Sciences, version 21, software (SPSS Inc.,

RESULTS

As summarized in Table 1, the study participants` ages
ranged between 3 to 12 years with a mean age of 5.6 ±
2.52 years. There were more males (n= 33, 82.5%) than
females (n= 7, 17.5%) in the sample. Accordingly, the
male: female ratio was 4.7:1. Among the participants,
Saudi children were more preponderant than nonSaudis (87.5% vs. 12.5% respectively).The majority
of the participants experienced a regressive event
in their development at any time from birth (n=
28, 70%) whilst only 12 participants (30%) had a
negative history of regression (n= 12, 30%). Based
on the CARS scale, 21participants (52.5%) had mild
to moderate ASD and 19 participants (47.5%) had
moderate to severe ASD.
The overall mean CARS score was 34.125 ±
5.535 (range from 22-42) and the mean ATEC
score was 40.95± 9.1934 (range from 24 to 72) for
study participants. Table 2 summarizes the scores
form ATEC and CARS and figure 1 illustrates the
comparison. Table 3 summarizes the relationship
between CARS and ATEC scores.
No significant correlation between CARS and ATEC
was found as evidenced by Spearman correlation
coefficient (rs = 0.015 and p-value = 0.926).
http://www.sudanjp.org
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Table 1 - Demographic characteristic of participants with autism spectrum disorder (ASD)
diagnosis
Age
Mean ± SD
Median (Minimum – Maximum)
Gender
Male
Female
Nationality
Saudi
*Non-Saudi
Regression
Yes
No
ASD severity
Mild to moderate
Moderate to severe

5.6 ± 2.52
5 (3 – 12)
33 (82.5 %)
7 (17.5 %)
35 (87.5 %)
5 (12.5 %)
28 (70.0 %)
12 (30.0 %)
21 (52.5 %)
19 (47.5 %)

*Included participants of Yemeni (n=1), Syrian (n=2), Egyptian (n=1) and Sudanese (n=1) origin.

Table 2 - Scores from the Autism Treatment Evaluation Checklist (ATEC) and the Childhood
Autism Rating Scale (CARS)

Different scales

Mean ± SD
Median (Minimum – Maximum)
Interquartile Range

ATEC Scale
(n=40)
5.535 ± 34.125
)42 – 22( 34.25
10

CARS Scale
(n=40)
9.193 ± 40.95
)72 – 24( 42
9

Figure 1 - Comparison of
the scores from both the
Autism Treatment Evaluation
Checklist (ATEC) and
Childhood Autism Rating
Scale (CARS)
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Table 3 - Spearman correlation coefficient between the Autism Treatment Evaluation
Checklist (ATEC) and Childhood Autism Rating Scale (CARS)
CARS Scale
ATEC Scale

*rs = 0.015
P-value = 0.926

* Spearman correlation coefficient

DISCUSSION
This study demonstrated that no significant statistical

Data was collected in a prospective manner on participants

correlation between professional-administered CARS

that were already diagnosed with ASD thereby lessening

scores and parental-administered ATEC scores. Several

results bias and adding strength to the study. Furthermore,

scales were developed to diagnose ASD focusing mainly

data was collected in a method similar to that employed in

on the core features of the disorder [23,24]. However,

clinical settings which had probably ensured reproducibility

there is only a small number of measures that address

as well as applicability. Given that the demographic data

heath and systemic concerns for children with ASD.

of the study participants bear a degree of resemblance to

ATEC is unique in that it does address these issues. To

that of general population of children with ASD, the results

the author`s knowledge, not many studies focused

could potentially be generalized to an extent.

on comparing ATEC with the more well established

There are a few limitations to be considered when

conventional ASD measures. ATEC scale gives a better

interpreting the results of this study. The study sample was

understanding of health and systemic issues in ASD

small and was collected from one developmental clinic.

such as sleep problems, seizures, eating, gastrointestinal

Data collection from ATEC scale was based on parents`

issues,

forth.

reports which can be subject to social desirability and recall

ATEC is easy to understand and to administer by parents and

bias. Another limitation is that participants were examined

only takes little time to be completed. Furthermore, ATEC

at a single point in time using ATEC and CARS evaluations.

assesses the severity of impairment in different domains

It remains unclear how the observed correlations between

and progress overtime in response to early intervention and

ATEC and CARS evaluations would vary over the course

medications if used. Lastly, ATEC is readily available on

of time.

hyperactivity,

self-injuries

and

so

request from the Autism Research Institute (ARI) and it is
free of charge. Future studies should focus on the validity

COCLUSION

of ATEC and its correlation with gold standard scales to

Currently, there is no correlation between total ATEC and

determine its usability in clinical settings.

CARS scores. More studies are needed on the validity of

Strengths and limitations

ATEC and its correlation with the more established scales

Amongst the strengths of this study was that a single

to determine its applicability in clinical practice.

professional performed CARS evaluation on all participants
thus minimizing subjective differences in scoring methods.
This had led to significantly reducing potential unknown
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