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Proposal Description: The prevalence rates for ASD are high and incrgasiocording to the Centers for
Disease Control (CDC), making the need for eartgcten and intervention crucial. Therefore, aateitools
for early detection of ASD are of great importan@éiis study investigates the Childhood Autism Ratscale
(CARS, now the CARS-2), which was the first objeetmeasurement developed for evaluating autisrh9qiti)
and is still widely used clinically and in resear¢he CARS consists of 15 items rated by a tragli@itian and
yields a single, total score. More current diagiedsils, including the DSM-5, however, conceptzalASD as a
having multiple domains of symptoms, including sbotommunication, and repetitive behavior symptom
domains. We wondered if we could update the CAR&kyrranging its items into subscales to refleatemn
current models of symptom domains as seen in thd-BSWe did this through creating CARS subscales
through three different strategies then evaluatmgcurrent and predictive validity.

Objectives: 1.Create CARS subscales using three different siesgy Test concurrent validity of CARS
subscales score3; Test predictive validity of CARS subscales scores.

Method: As part of an ongoing study, the team had acae268 early intervention charts of children ideatif
with ASD before age 3 years (Time 1). They also thaddata from 56 of these children whose parents
participated in a longitudinal study by filling ogtiestionnaires when their child was school-agméT2). Data
accessed at Time 1 included CARS Total Scoresyitheiil CARS items scores, and Vineland Adaptive &ébr
Scales. From Time 2: Gilliam Autism Rating Scal@aRS) scores and Vineland Adaptive Behavior Scales
scores.

Objective 1. Three different sets of CARS subscales were aledtee first was derived from our own
data set: correlations were examined on Time 1 CA®Ss, yielding 4 subscales: Social Communication;
Stereotypies; Negative Emotion; Activity and Fédre second set was taken from a previous studytbated
subscales through factor analysis. The third watereby logically matching up CARS items to the @®&M-5
symptom domains described in the 2013 mar@bjective 2. We correlated Time 1 CARS Total and subscale
scores with Time 1 Vineland total and subdomaineto see if patterns of correlations were logioaij ective
3. We first correlated Time 1 CARS Total and subscatores with Time 2 Vineland total and subdomegres
to see if they were similar to results of ObjectveSecondly, we correlated Time 1 CARS scores Wiithe 2
GARS (a measure of autism severity) to see if @ARS accurately predicted a parent-rated autisraritg
scale at school-age.
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Results: Objective 1. Across the three strategies, the items that wetaded on subscales were not very
consistent, although each strategy created sulssitelereflected the general areas of social amdramication
and stereotyped behaviors, and in some instancesagral over-reactivity and hyperactivity. One ru&a
outcome was that when trying to assign CARS itemthé DSM-5 constructs, very few matched up toSbeial-
Communication symptom domain, while the majorityechad to the Repetitive Behaviors symptom domain.

Objective 2. The first relevant finding was that in fact the C&Rotal score produced the most
significant correlations with Vineland scores, sesfing that creating subscales did not add mucle mmadictive
value to concurrent adaptive behavior when childvere 16 to 36 months old. Some subscales fronteglyed
(our own subscales) and Strategy 2 (subscalesdrpravious factor analytic study) did correlateghgicantly,
and the extent to which they did was related tgodmticular individual items that fell on those saales. The
third notable finding was that the DSM-5 subsc#lategy produced no significant correlations.

Objective 3. The first notable finding was that the patternighgicant correlations completely changed
when the Time 1 CARS was used for future predictather than concurrent relationships. Now the CAR&
provided no significant prediction, and the TIMEARS subscales reflecting hyperactivity, dysregdat
behavior and emotions, and stereotyped behavioelabed the most highly with Vineland subdomainkifh
reflect adaptive behavior and general developmeoi@ipetence rather than autism). Most surprising tvat a
single CARS item—Hyperactivity—had very high coatbns above all other Time 1 items. The secondfset
findings for this objective was related to the ipibf a Time 1 autism symptom severity measure @ARS) to
predict a Time 2 autism symptom severity measime GARS). The notable finding here was that thengest
predictions were to the GARS Stereotyped behavibscale rather than others such as Communicatidn an
Social. This may be related to the previous obsienvahat the CARS seems to have a preponderance of
repetitive/stereotyped symptom items rather th@mscommunication items. As before, the DSM-5 ded
subscales produced no significant predictive redaltthe GARS.

Conclusion and Next Steps: In an attempt to “update” the Childhood Autism RgtBScale by creating subscales
to reflect more current multi-domain conceptualimas of ASD diagnostic structure, the findings wemiged.
First, determining clear subscales that reflectedreambiguous construct was not easy to do. Natalsyfound
that the CARS did not represent social-communiodbiehaviors across a number of items, but insteaohed to
combine it in a single “Relating to People” iterar this reason, many more items fell on the DSMsBEom
domain of Repetitive Behaviors. In correlating @8RS Total and different subscales to Vineland Aap
Behavior Scales scores that were collected ontithdren during the same evaluations that the CARS (when
the children were in Early Intervention), the CAR&al produced the most significant correlatiorssgbly
because its increased reliability due to havingenitams on it (compared to shorter subscales). Meky¢he
direction of the associations made intuitive seessee the negative correlations reflected thatudism severity
went up, adaptive and developmental functioningtwemvn. For the predictive validity phase of thadst,
results suggested that the CARS items reflect behthat means something different when childremiafants
and toddlers compared to when they get to be sagmlExtent of behavioral and emotional dysreguiaand
hyperactivity (which is a type of behavioral dyankgion) seems to exert significant and long-lagtiffects in
terms of degree of disability and need for suppidne predictive correlation patterns also appetredflect the
degree to which the CARS items relatively negleciad and communication items.



