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Abstract

Caregiver report on the Adaptive Behavior Assessment System-I1 (ABAS) for 40 high-functioning
individuals with autism spectrum disorders (ASD) and 30 typically developing (TD) individuals
matched for age, 1Q, and sex ratio revealed global adaptive behavior deficits in ASD, with social
skills impairments particularly prominent. Within the ASD group, adaptive communication skills
were positively related to 1Q while global adaptive functioning was negatively associated with
autism symptomatology. Autistic behavior ratings related negatively to ABAS scores in the TD
but not the ASD group. This investigation demonstrates: the utility of an adaptive functioning
checklist for capturing impairments, even in high-functioning individuals with ASD; and that a
relationship between social abilities and autism exists independently of intelligence.
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Adaptive functioning encompasses those behaviors critical to living independently,
including daily living skills (e.g., dressing and grooming oneself), social skills, and
communication skills. Children with Autism Spectrum Disorders (ASD) display adaptive
behavior impairments across all domains. In addition to deficits in communication and
socialization, children with ASD display poorer daily living skills than their unaffected peers
and than children with other developmental disorders (Klin, Saulnier, Sparrow, Cicchetti, &
Volkmar, 2007; Gillham, Carter, Volkmar, & Sparrow, 2000; Perry, Flanagan, Dunn Geier,
& Freeman, 2009). Standardized measures of adaptive behavior can be useful in diagnosing
ASD because, unlike the most commonly utilized diagnostic measures, they provide age-
referenced information about a child’s communication, socialization, and other behaviors
(Gillham et al., 2000). Indeed, when clinicians obtain discrepant diagnoses from the Autism
Diagnostic Interview (ADI) and Autism Diagnostic Observation Schedule (ADQS),
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assessment of adaptive functioning significantly improves diagnostic classification accuracy
(Tomanik, Pearson, Loveland, Lane, & Shaw, 2007).

It is no surprise that adaptive skill assessments are informative in making diagnostic
decisions, as adaptive socialization skills in particular have obvious relevance to the social
interaction deficits that lie at the core of ASD. Previous investigations of the adaptive
behavior profile in ASD consistently reveal impairment in socialization skills while
reporting somewhat more variable findings regarding other adaptive domains. In several
studies the socialization domain of adaptive behavior shows more impairment than other
adaptive domains (Bolte & Poustka, 2002; Carter et al., 1998; Perry et al., 2009). Using age
equivalent scores, Carter et al. (1998) show a relative weakness in Vineland Adaptive
Behavior Scales (VABS) Socialization and a relative strength in Daily Living Skills in
verbal and nonverbal children with autism. Liss et al. (2001) find that relative to controls
with developmental language disorders, children with autism are significantly more
impaired in Socialization and Daily Living Skills, but not Communication. The effect is
more pronounced in those with high-functioning ASD, and reflects the fact that the
language-disordered group is impaired on the Vineland Communication domain (the high-
functioning ASD adaptive profile is relatively flat with standard scores in the 70s (i.e.,
nearly two standard deviations below the mean) across the Communication, Daily Living
Skills and Socialization domains). Fenton and colleagues (2003) find a relatively
homogeneous adaptive behavior profile in children with autism and children with severe
developmental delay.

Beyond informing diagnosis, Klin et al. (2007) find that adaptive abilities capture an aspect
of functioning that is distinct from autism symptoms, or disabilities, and provide important
behavioral markers and targets for intervention that are not captured by 1Q and have been
under-investigated in high-functioning children and adolescents on the autism spectrum.
Adaptive functioning is a strong predictor of future language acquisition in 2-3 year olds
with ASD (Thurm, Lord, Lee, & Newschaffer, 2007), but is generally independent of
intelligence in children with high-functioning ASD. While 1Q can be predictive of adaptive
behavior in low-functioning autism (e.g., Liss et al., 2001; Bolte & Poustka, 2002), it is not
typically predictive of adaptive behavior in individuals with high-functioning ASD,
particularly regarding socialization skills (Bolte & Poustka, 2002; Freeman, Del’Homme,
Guthrie, & Zhang, 1999; Liss et al., 2001; Volkmar et al., 1987; Kenworthy et al., 2005).
The initial 1Q of children with ASD predicts their rate of score increase in the skill areas of
Communication and Daily Living Skills, but not Socialization skills, suggesting a particular
dissociation between 1Q and social ability in autism (Freeman et al., 1999), as well as the
close relationship of 1Q, particularly VIQ, to many language based adaptive skills captured
by the Communication domain (Black, Wallace, Sokoloff, & Kenworthy, 2009). In another
study, age and 1Q positively correlate with adaptive skills in autism, but increases in 1Q are
associated with smaller increases in social functioning in children with autism than in
children with intellectual disability (Schatz & Hamdan-Allen, 1995). Furthermore, Klin et
al. (2007) find negative relationships between age and standard adaptive behavior scores,
suggesting that children with high-functioning ASD do not make gains in adaptive behaviors
over time that are commensurate with their typically developing peers. Thus, adaptive
behavior, particularly socialization skill, is more severely impaired than expected based on
IQ in children with high-functioning ASD, and it does not show a positive developmental
trajectory over time. Measuring and treating social adaptive skills in high-functioning ASD
as children move into adolescence is an important step for improving long-term outcomes.

The purpose of this paper is to explore the general utility of a relatively new instrument, the
Adaptive Behavior Assessment System (ABAS-II, Harrison & Oakland, 2003), for assessing
adaptive functioning in individuals with ASD. It is an adaptive behavior checklist which can
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be completed quickly and independently by a parent or caregiver. The ABAS has been
applied to autism very infrequently in the extant literature (Bassin & Gorman, 2003;
Pfeiffer, Kinnealey, Reed, & Herzberg, 2005). The ABAS-11 manual does provide data on
several groups of preschool age children with Pervasive Developmental Disorder-Not
Otherwise Specified and autism and one group of 32 older children (ages 5-18) with autism.
Although 1Q is not indicated, the groups appear to be largely comprised of low functioning
children. This investigation complements that data by investigating whether the ABAS
effectively characterizes adaptive behavior in high-functioning ASD.

We compare the ABAS adaptive behavior profile of high-functioning individuals with ASD
to typically developing (TD) controls matched on age, 1Q and sex ratio, and we examine the
relationship of these profiles with intelligence, age, and autism symptomatology. Based on
previous findings with the VABS, we hypothesize that the ABAS scores in our high-
functioning ASD group will be depressed relative to matched controls and to their own
intelligence. We expect a relative weakness within the high-functioning ASD group on the
ABAS measure of socialization. Finally, we predict that adaptive behavior as measured by
the ABAS will be related in high-functioning ASD to autism symptoms and behaviors.

Participants were 30 TD individuals (26 males, 4 female) between 12 and 21 years of age
and 40 high-functioning individuals with an ASD (36 males, 4 females) between 12 and 22
years of age. All 40 participants with ASD met diagnostic criteria based upon DSM-1V
criteria (25 Asperger’s syndrome, 8 high-functioning autism, 5 pervasive developmental
disorder-not otherwise specified, and 2 with an unspecified ASD because of missing data).
Thirty-eight participants received the Autism Diagnostic Interview (ADI or ADI-R;
LeCouteur et al., 1989; Lord, Rutter, & LeCouteur, 1994) and 37 participants received the
Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2000) administered by a
trained, research-reliable clinician. Participants received either module 3 (n=12) or 4 (n=25)
of the ADOS. Thirty-six participants received both the ADI and the ADOS. All of these
participants’ scores met cut-off for the category designated as ‘Broad ASD’ according to
criteria established by the NICHD/NIDCD Collaborative Programs for Excellence in Autism
(CPEA; see Lainhart et al., 2006). Exclusion criteria for the ASD group included any known
co-morbid medical conditions, such as fragile X syndrome or other genetic disorders, brain
trauma/injury, and any neurological disorder that might affect cognitive functioning. TD
participants were recruited from the community and parents of all TD participants
underwent telephone screenings. TD participants were excluded from participation if they
had ever received mental health treatment for anxiety, depression, or any other psychiatric
condition, taken psychiatric medications, required special services in school, been diagnosed
with a genetic disorder or neurological disorder, or had brain trauma/injury that could
potentially affect cognitive functioning and/or brain development. 1Q scores were obtained
from all but one of the TD participants. All Full Scale 1Q scores (FSIQ) were above 80, as
measured by the Wechsler Abbreviated Scale of Intelligence (ASD: n=28, TD: n=27),
Wechsler Adult Intelligence Scale-111 (ASD: n=2), Wechsler Intelligence Scale for Children-
I11 (ASD: n=2) or Wechsler Intelligence Scale for Children-1V (ASD: n=8). Participant
groups did not differ in terms of FSIQ, age, or sex ratio (see Table 1). Informed assent and
consent were obtained from all participants and/or their parent/guardian when appropriate.

1. Diagnostic Measures—Diagnoses of ASD participants were confirmed with the ADI
or ADI-R (LeCouteur et al., 1989; Lord et al., 1994) and ADOS (Lord et al., 1999). The
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ADI is a detailed parent or caregiver interview of developmental history and autism
symptoms. Scores are aggregated into symptom clusters that correspond to DSM-IV criteria
for a diagnosis of autism; ADI reciprocal social interaction, verbal communication, and
repetitive behaviors were included in analyses. The ADOS is a structured play and
conversational interview that includes a series of social presses and other opportunities to
elicit symptoms of an ASD. Scores are aggregated into symptom clusters that correspond to
sums of observed symptoms. The ADOS symptom clusters of social interaction,
communication, and stereotyped behaviors were included in analyses.

2. Adaptive Behavior Assessment System-Il (ABAS-II)—The ABAS is a measure of
adaptive behavior with national standardization samples representative of the English-
speaking US population. The ABAS manual (Harrison & Oakland, 2003) documents good
test-retest reliability coefficients (mostly in the .90s for the measure as a whole) and
convergent validity with the VABS in a sample of 44 TD individuals. The parent report
school age form of the ABAS-11 (Harrison & Oakland, 2003) used in this study was
standardized on 1670 individuals and provided information in the skill areas of
Communication, Community Use, Functional Academics, Home Living, Health/Safety,
Leisure, Self-direction, Social (skills), and Work (for participants 17 and older). Work skill
area scores were omitted from all analyses because the majority of study participants did not
have work experience and were under 17 years of age. Skill area scores are presented as
norm-referenced scaled scores (M=10; SD=3), and are aggregated into three composite
scores: Conceptual (CON; Communication, Functional Academics, Self-Direction), Social
(SOC,; Leisure, Social), and Practical (PR; Community Use, Home Living, Health and
Safety, Self-Care). A Global Adaptive Composite (GAC) score is also calculated from all
nine skill area scores. Composite scores are presented as norm-referenced standard scores
(M=100; SD=15).

3. The Social Responsiveness Scale (SRS)—The SRS (Constantino & Gruber, 2005)
is a 65 item standardized questionnaire regarding behaviors that are associated with autism
spectrum disorders. Normative data was collected on 1636 individuals in several states of
the US. The temporal stability of the SRS was measured over a 17 month time period and
found to be adequate with t time 1-time 2 correlations between .77 and .85. There is
evidence of convergent validity with the ADI (Constantino et al., 2003). The SRS was filled
out by parents to rate behaviors associated with ASD in both participant groups. We used
the SRS total raw score to examine the relationship between autistic behaviors and adaptive
functioning.

Data Analytic Plan

Based on the prediction that the ASD group would show lower adaptive functioning scores
on the ABAS than the TD group, data were analyzed with: 1) a one-way ANOVA
comparing GAC scores, 2) a 2 (group) x 3 (ABAS composite scores) mixed model
ANOVA), and 3) a 2 (group) x 9 (ABAS skill area scores) mixed model ANOVA.

Second, ASD and TD skill area score profiles were compared using chi-square analyses. We
first created individual participant score profiles by computing the differences between each
participant’s individual skill area scores and his/her mean skill area score (average of all

nine skill area scores) following standard procedures in the ABAS-1I manual. The ABAS-II
manual also provides critical values (Table B.8) for each skill area at which a participant’s
difference score indicates a significant discrepancy (p<.05) between that participant’s skill
area score and his or her skill area average. We used these critical values to determine which
participants had skill area scores significantly higher or lower than their own average (e.g., if
participant X has a Social skill area score of 5 and a mean skill area score of 8, his/her
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Social difference score is 5 — 8 = —3; the absolute value of this discrepancy score, 3, is
greater than the critical value of 2.22 for social skills revealing a significant individual
weakness in the Social skill area). We then used chi-square analyses to compare the number
of ASD and TD participants in each skill area whose difference score exceeded the critical
value for that skill area, showing a significant relative weakness or strength in that skill area.

We also examined behavioral and cognitive correlates of the ABAS. We used ABAS
composite scores to reduce the number of comparisons made. Pearson correlations were run
between ABAS composite scores and age, 1Q, and SRS for the ASD and TD groups
separately. In addition, Pearson correlations between ADI and ADOS and the ABAS were
calculated for the ASD group only. Because 1Q correlated with some ABAS composite
scores in each group, we also report partial correlations controlling for 1Q.

A detailed examination of the data revealed no outliers on any measure. As predicted,
individuals with ASD were rated as having overall lower adaptive behavior ratings (GAC
scores) than TD individuals (F(1,68)=109.19, p<.001). The mixed model ANOVAs revealed
main effects of group with ASD participants scoring lower on all of the ABAS composite
scores (F(1,68)=93.11, p<.001) and in all of the skill areas (F(1,68)=101.71, p<.001) than
the TD participants; however, there were no significant group by composite/skill area
interactions (F(2,67)=0.24, p=.78 and F(8,61)=1.61, p=.14, respectively) (see Table 2).

Figure 1 shows the skill area score profiles of the ASD and TD groups. For each skill area,
the figure shows the percentage of ASD and TD individuals exhibiting a significant
weakness in that area relative to the other skill areas (i.e., the participant’s difference score
in that skill area exceeded the critical value reported in the ABAS manual for that skill area).
Chi-square analyses comparing the number of ASD and TD participants with significant
weaknesses in each skill area showed that significantly more ASD than TD individuals
exhibited substantial weakness in the Social skill area (Fisher’s Exact Test; p=.002). There
were no significant differences between the groups in any other skill area.

Age did not correlate with any of the ABAS composite standard scores in the ASD group
and only with the CON composite score in the TD group (see Table 3). 1Q correlated with
the ABAS CON composite score in only the ASD group (medium effect size (McCarthy et
al., 1991); (see Table 3). The SRS was negatively correlated with all of the ABAS
composite scores in the TD group (large effect size), but only with the ABAS CON
composite score in the ASD group. However, this correlation fell below the p=.05
significance threshold after partialling the effects of 1Q (see Table 3).

Within the ASD group, a number of correlations with medium effect sizes were found
between the ABAS composite scores and diagnostic ratings from the ADOS. ADOS
Communication showed significant negative correlations with all four ABAS composite
scores while ADOS Social was negatively correlated with the GAC and SOC composite
scores from the ABAS. In contrast, ADOS Stereotyped Behaviors showed no correlations
with the ABAS (see Table 4).

Discussion

In the present study we sought to characterize the adaptive behavior profile of individuals
with ASD using the ABAS checklist. We found compromised levels of adaptive behavior in
high-functioning individuals with ASD in all domains of adaptive behavior measured by the
ABAS: conceptual, social, and practical. Based on the ABAS, individuals with ASD show
relatively greater impairment in social skills, even in the context of overall impaired
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adaptive functioning. 1Q was significantly associated only with the conceptual composite
score in the ASD group. Higher ratings of ASD social and communication symptoms on the
ADOS generally were associated with lower ABAS composite scores. Greater endorsement
of ADOS communication symptoms was associated with lower ABAS composite scores
across the board while increased ADOS social symptoms was associated with greater
adaptive difficulties on the global and social composite scores from the ABAS. Higher
autism behavior ratings as measured by the SRS, on the other hand, related negatively to
ABAS adaptive behavior in the TD but not ASD group. In our sample, age did not predict
ABAS scores in the ASD group and only related to the conceptual composite score in the
TD group.

Overall, these findings are consistent with predictions and prior findings of adaptive deficits
in ASD. Both the VABS and the ABAS document compromised levels of adaptive behavior
across domains in high-functioning individuals with ASD. The particularly striking deficit in
socialization found using the ABAS conforms with previous findings and affirms the ability
of the ABAS to identify this pathognomonic feature of ASD (e.g., Bolte & Poustka, 2002;
Carter et al., 1998). It should be noted however that while the Social skill area was a relative
weakness for the ASD group the Social composite score (SOC) was not. It is made up of the
Leisure and Social skill areas. The Social skill area contains questions about friendships,
pragmatic language skills, awareness of feeling states, politeness skills, and social judgment.
In contrast, the Leisure skill area taps many non-social skills, such as: “Plays alone with
toys, games, or other fun activities;” “Looks at pictures or reads books or magazines during
free time;” “Listens to music for fun and relaxation;” and “Has a hobby or creative activity
that requires making or building something;” in addition to other questions which assess a
person’s ability to play with others (e.g., waiting one’s turn). The inclusion of these items in
the SOC composite score may mean that it underestimates social adaptive deficits in ASD
overall.

Some groups have found standard scores of adaptive behavior to decrease over time in ASD
(Klin et al., 2007; but see Perry et al., 2009); however, we found no significant relationship
between age and ABAS scores in the ASD sample. This is not surprising given the absence
of children under the age of 12 in the present study. Klin and colleagues describe plateaus in
adaptive behavior in later childhood and adolescence, which could be difficult to detect in a
primarily adolescent and young adult sample such as ours. Similarly, we did not expect 1Q
to predict social adaptive behavior in the high-functioning ASD group based on the
magnitude of impairment in social ability in ASD relative to 1Q and based on previous
findings (Freeman et al., 1999; Liss et al., 2001; Schatz & Hamdan-Allen, 1995).

We find that higher ratings of autism communication and social symptoms relate to lower
adaptive behavior functioning, which contrasts with Klin et al.’s (2007) report of weak
negative relationships between symptoms and adaptive behavior, but is consistent with other
reports of a strong negative association between the symptoms and adaptive behavior (Liss,
et al., 2001; Perry et al., 2009). Interestingly, the SRS related strongly to adaptive
functioning only in the TD group. SRS associations showed no such predictive value in the
ASD group. It may be that the instrument used to measure symptomatology is highly
relevant to predicting adaptive ability. Higher ADOS symptom tallies related to lower
adaptive ability in our data, and Perry and colleagues (2009) found the same pattern using
the Childhood Autism Rating Scale (CARS) to measure symptomatology. The SRS is a
different type of measure, however, designed to capture autistic behaviors in the broad
population. The SRS has not been typically used to assess the relationship between
symptoms and adaptive behavior in ASD. Although there is a previous report of a strong
negative correlation between SRS and VABS scores in a group of preschoolers (Pine, Luby,
Abbacchi, & Constantino, 2006), only about two-thirds of the sample had an ASD.
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The primary limitation of this study is our failure to collect VABS data along with the
ABAS data for the purposes of directly comparing the two measures in the same population.
We are unaware of investigations comparing the VABS and ABAS outside of data presented
in their respective manuals and one investigation of adaptive behavior in epilepsy
(Hamilton, Burns, & Neale, 2005). The data reported in the both the ABAS-II and VABS-I1I
manuals on non-clinical samples of children in similar age ranges to those reported in this
study (sample sizes are 45 and 82 respectively) indicate a strong relationship between the
global adaptive scores on the ABAS and the VABS (correlations = .70 and .78,
respectively); and related domains of the two measures (e.g., correlation of .68 between the
Socialization domains/composites of the two measures). Variability among individuals is
much greater in ASD than in typically developing children, however, and a direct
comparison of the two measures in a group of children with ASD would be a useful future
investigation. A related limitation is the lack of an interview version of the ABAS-I1 with
which to compare the checklist form for consistency. Other limitations include lack of
inclusion of lower functioning or pre-adolescent children and the small number of females in
our sample, which preclude the application of our findings to those groups. The absence of
other clinical groups in our study limits our knowledge of the specificity of our findings.
Future investigations should include not only a second measure of adaptive functioning, but
also children of all ages and intellectual levels with a range of developmental and acquired
disorders.

The ASD adaptive behavior profile reveals much greater impairment than would otherwise
be expected for individuals of average, and often very high, intelligence. Impaired adaptive
behavior, particularly in the social domain, where I1Q is not predictive, is an insidious feature
of ASD that causes great struggles in daily life and interferes with independent living.
Understanding the nature of these struggles is important to better understand their origin,
inform ASD diagnosis, identify targets for intervention and improve outcome. The present
study delineates pervasive adaptive behavior deficits among individuals with high-
functioning ASD using the ABAS, a caregiver completed checklist of adaptive functioning.
It demonstrates that a relatively quickly administered questionnaire yields useful

information about the adaptive skill profile in ASD and its relationship to autism
symptomatology and 1Q. Taken together, these results provide evidence for the effectiveness
of using parent checklist reports of adaptive functioning such as the ABAS or the checklist
version of the VABS-I1I, which can be of great utility in clinical and research settings in
which a comprehensive adaptive behavior interview is not possible.
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Figure 1. ABAS relative skill area weaknesses by group

Each participant’s mean skill area score was subtracted from each of his/her skill area
scores. The resulting individual difference scores were compared with the cut off values
supplied in the ABAS manual denoting scores that deviate significantly from the
participant’s mean score, suggesting relative strength or weakness in a skill area. The
percentage of participants in each diagnostic group with a relative weakness in a given skill
area is shown here.
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Table 1
Demographic characteristics of participants.

ASD [n=40] TD [n=30]

Mean (SD) Mean (SD) Statistic p
Age (years) 15.33 (2.46) 15.99 (1.92) F(1,71)=2.14 15
Full Scale 1Q 11175 (16.24) | 11283 (11.15)" F(1,66)=0.10 76
Sex (% male) 90% 86.7% Fisher’s Exact Test | .72
ADI Social Interaction 966492 | — | - |-
ADI Verbal Communication 153245 | 0— | |
ADI Repetitive Behaviors 600293 | — |  — |-

ADQOS Social Interaction

7.54 (3.18)V

ADOS Communication

3.62 (L.75)V

ADOS Stereotyped Behaviors 1.42 (L.70)V

*
n=29
‘n=38

Yn=37
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Table 2
ABAS composite and skill area scores by group.
ASD [n=40]  TD [n=30]
Mean (SD) Mean (SD)
Composite Scores (std scores; 100+15)
Global Adaptive Composite  72.10 (13.33)  106.47 (14.00)
Conceptual 79.57 (12.74)  107.27 (12.54)
Social 73.47 (11.01)  102.60 (13.99)
Practical 73.05(16.49)  101.90 (13.16)
Skill Areas (scaled scores; 10+3)
Communication 5.92 (2.12) 11.37 (1.90)
Community Use 6.32(3.24) 11.10 (2.09)
Functional Academics 7.07 (3.05) 11.30 (2.90)
Home Living 4.05 (3.25) 9.40 (3.50)
Health and Safety 6.55 (3.33) 11.17 (1.80)
Leisure 6.27 (2.39) 11.10 (2.62)
Self-Care 5.22 (3.12) 10.10 (2.09)
Self-Direction 5.65 (3.10) 10.90 (2.47)
Social 3.40 (2.72) 9.80 (2.75)
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Table 4

Pearson correlations between ABAS composite scores and ADOS scores within the group of ASD individuals
(partialling out the effects of 1Q).

ADOS Communication n=36 (34) ADOS Social Interaction n=36 (34) ADOS stereotyped behaviors n=36 (34)

GAC -422% -.325% —.020
CON ~344 " (—.247) -.235 (-.220) —.044 (024)
soc -.462% -317* 029

PR _368* -.288 ~.044

*
p < .05; all significant correlations represent medium effect sizes (correlation values .30-.49) (McCarthy et al., 1991).

A
Partial correlation controlling for I1Q

GAC = General Adaptive Composite, CON = Conceptual Composite, SOC = Social Composite, PR = Practical Composite
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