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ABSTRACT: This study examined the association between adaptive behavior and gen-
eral cognitive level in individuals with autism or PDD-NOS with and without comorbid
mental retardation. Data from the screening version of the Vineland Adaptive Scales
and the Wechsler Intelligence Scales were analysed in a sample of 67 subjects. While
in the higher functioning individuals (IQ > 70, n = 34) IQ and adaptive behavior level
differed significantly, performances were fairly comparable in subjects showing lower
cognitive functioning (IQ < 70, n = 33). Regression models revealed a higher correlation
between IQ and single adaptive behavior domains in the non-mentally retarded partici-
pants, with the domain Communication reaching the highest predictive power of the
single adaptive behavior areas. Findings indicate, the relationship between adaptive
and cognitive function in autistic disorders is mediated by the presence of a qualitative
reduction of intelligence. Methodological limitations of the study are discussed.
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Introduction

Autism is a severe, chronic neurodevelopmental disorder beginning
within the first three years of life. It is characterised by striking social
and communicative deficits as well as ritualised, stereotyped, bizarre
behaviour patterns and interests. Mental retardation, probably pres-
ent in 25-75% of affected subjects,"” is not a defining but a highly
frequent comorbid feature in autism. The assessment of cognitive abil-
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ities is viewed an integral part of diagnosing individuals with autistic
disorders.” Apart from a psychometrically tested 1Q of 70 or less, for
making a diagnosis of mental retardation, ICD-10 and DSM-IV also
require childhood or adolescent onset of qualitative deficits in adap-
tive functioning. Estimating the level of adaptive behaviour skills is
therefore another important aspect when comprehensively diagnosing
the autistic condition and other pervasive developmental disorders,
especially for the planning of adequate therapy, education and care.
Both the level of cognitive and adaptive function are considered impor-
tant predictors of outcome of patients with autism. An assessment of
both cognitive and adaptive skills is of particular significance in the
case of autism, since intellectual capacities and daily function only
weakly predict each other. In subjects with autism IQ-testing can
sometimes be tricky. Hence, a better understanding of the relation-
ship between IQ and adaptive behavior could also aid a provisional
estimation of cognitive function on the basis of observable adaptive
function in persons with autism, if testing is constrained.

Even though there is a growing body of literature on the issue® it is
unclear how the two constructs are connected within autism. Platt et
al.® reported low correlations between intelligence and adaptive be-
haviour measures in 99 children with mental retardation, and sug-
gested that these constructs do embody distinct psychological entities.
This is perhaps especially the case in autism. Severe maladaptive so-
cial behaviour despite an IQ within the normal range has been de-
scribed.® On the other hand, Freeman et al.” found an association be-
tween WISC-R full scale IQ and the composite score of the Vineland
Adaptive Behaviour Scales (VABS)® in 27 individuals with autism in-
dicating an interdependency of the constructs. The correlation in this
study reached r = .72. Schatz and Hamdan-Allen® reported increasing
1Q being associated with a minor increase of adaptive skills in autism,
compared to subjects with mental retardation without autism. In ad-
dition, their results indicate a stability of differences between the
groups regarding the structure of adaptive behavior from childhood to
adolescence. Finally, a more recent investigation by Freeman et al.'®
on a large sample of 210 subjects with autism using data of the VABS
even showed that an improvement in all adaptive skills is possibly the
“natural course” of the disorder. Furthermore, the study states that
the non-verbal 1Q is valuable for predicting the outcome of Communi-
cation and Daily Living skills, but not for Social Interaction.

In summary, the existing data on the relationship between intellec-
tual and adaptive behavior patterns in autistic disorders remains con-
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troversial. The objective of the current study was to investigate,
whether the association between adaptive and intellectual abilities in
autism varies depending on the presence and absence of comorbid
mental retardation.

Method

All n =67 participants were recruited through an ongoing international
project on the molecular-genetic of autism (www.well.ox.ac.uk/maestrin/
iat.heml). The sample consisted of n = 33 subjects with mental retardation (IQ <
70) and n = 34 individuals outside the mentally retarded spectrum (IQ = 70),
53 of whom received a diagnosis of autistic disorder (AD) (DSM-IV/ICD-10)
and 14 of pervasive developmental disorder not otherwise specified (PDD-
NOS). Clinical diagnosis were corroborated by conducting the German ver-
sions of the Autism Diagnostic Interview-Revised (ADI-R)""* and the Autism
Diagnostic Observation Schedule.'” In the subgroup of subjects with an IQ <
70, 27 probands displayed AD and 6 PDD-NOS. This sample consisted of 10
female and 23 male subjects with a mean IQ of 53.4 (35—66; 5D = 8.5) and a
mean age of 16.2 years (8.4-49.4; SD = 8.9). The group of probands outside
the mentally retarded range included 26 subjects with AD and 8 with PDD-
NOS. 6 were of female and 28 of male gender. The mean 1Q was 93.2 (71-130;
SD = 15.6) and the mean age was 14.4 years (8.4—49.4; SD = 8.9). The sample
characteristics are summarised in Table 1.

Table 1
Sample Characteristics
Higher Functioning Low Functioning
Sample (16 = 70) Sample (IQ < 70)
(n=34) (n=33)
ADY/PDD-NOS? 26/8 27/6
Sex (f/m) 6/28 10/23
Age (mean [ SD) 14.4 (8.9) 16.2 (8.9)
IQ° 93.2 (15.6) 653.4 (8.5)
Vineland ABS* (mean, SD)
ABCP 63.5 (20.6) 50.6 (10.5)
Social Interaction 61.8 (16.6) 53.1 (18.6)
Communication 65.8 (25.2) 55.4 (26.7)
Daily Living 72.1 (27.1) _ 59.8 (25.7)

'Autistic Disorder.

*Parvasive Developmental Disorder Not Otherwise Specified.

“Tull-Scale IQ of the Wechsler Intelligence Scales for Children or Adults,
Wineland Adaptive Behavior Scales Screening Version.

SAdaptive Behavior Composite-Score.
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Individuals were tested using the German versions of the Wechsler Intelli-
gence Scale for Children (WISC-R)" or Adults (WAIS-R)" for general intelli-
gence and the German adaptations of the VABS-screening.'* The WISC-R or
WAIS-R are the most regularly used I1Q-scales in contemporary child and ado-
lescent psychiatry in Germany'’ and probably worldwide in clinical settings.
The VABS is a widespread, semi-structured interview to register current be-
haviour in psychiatric or otherwise impaired patients regarding four domains:
motor skills (in children below 6 vears of age), socialisation, communication
and daily-living skills. A selection of 60 items (15 for each domain) of the
entire Vineland survey form of 261 items is included. It is conducted with
parents or caregivers familiar with the behavior of the individual subject. The
interview provides an insight into the impact of a mental disorder on every-
day life. Good psychometric properties have been reported for the instrument
by the authors of the VABS and others."® A overall cross-cultural validity'®
has been reported. Together with a useful discussion on the usage and inter-
pretation in autistic patients, Carter et al.? calculated autism-specific norms
for the VABS. At all cognitive levels, subjects with autism tend to score low
in the domain of socialisation, whereas relative strengths are found in Daily
Living and in-between-values for Communication.? Besides this typical do-
main profile primarily taping social deficits it seems likely that people with
autism exhibited a higher intradomain variation than children with mental
handicap without autism and unaffected children.”® There are four age-related
VABS-screeners derived from the complete instrument: 0 to 2; 11 years, 3 to
5; 11 years, 6 to 12; 11 years and 13 to 18; 11 years of age. Technical data
supplied by the authors of the VABS indicate a high convergence of the
screeners and the full Vineland with correlations between r = .87 and r = .98
when the total raw score is used as criteria. Interrater-reliability including
two raters judging 12 individuals was r = .98. Items are coded on a 0 (absence
of activity) to 2 (definite presence of the activity) scale. Values are summed to
domain scores. Raw scores collected with the screeners can be converted to
equated raw scores that serve for the determination of normative values.
Standard scores are available for each behaviour domain. Moreover, a norma-
tive adaptive behaviour composite score (adaptive behaviour composite, ABC)
expressing the global adaptive functioning derived from the results of the sub-
scales can be generated.

For the purpose of finding out how general intelligence and adaptive behav-
ior are related in autism, we compared the performances on the WISC-R/
WAIS-R (full scale I1Q) and the VABS-screening (ABC). Both parameters (1Q-
norms and standard scores) share the same distributional characteristics
(mean =100, SD = 15) and are adjusted for effects age and gender. Because
we compared within-subject data inference statistics for dependent measures
were applied. T-tests for paired samples were computed separately for the
groups of subjects with (IQ < 70) and without (IQ = 70) mental retardation. In
addition to these comparisons we carried out linear multiple regression analy-
sis models to explore the predictive power of the three VABS adaptive behav-
ior domains (Socialisation, Communication, Daily living) regarding the Wech-
sler 1Q in each of the samples. All statistics were calculated with SPSS/
Windows 10.0.7.
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Results

The VABS composite standard score in the low functioning AD/PDD-
NOS subsample ranged between 36 and 72 with a mean of 50.6 (SD =
10.5). Mean domain scores were 53.1 (SD = 18.6) for Socialisation, 55.4
(SD = 26.7) for Communication and 59.8 (8D = 25.7) for Daily Living.
In the higher functioning ATIYPDD-NOS subsample the VABS compos-
ite score had a minimum of 29 and a maximum of 103 with a mean of
63.5 (SD = 20.6). Average scores within the adaptive behavior areas
were 61.8 (SD = 16.6) for Socialisation, 65.8 (8D = 25.2) for Communi-
cation and 72.1 (SD = 27.1) for Daily Living (see Table 1).

The overall adaptive behavior and IQ-level differed highly signifi-
cant only in the subgroup of non-mentally retarded individuals with
AD/PDD-NOS (t = 9.1,p <« .0001). The difference was not significant in
the subjects with AD/PDD-NOS and mental retardation (t=1.2, p=
.22). The regression model for the subsample of the non-mentally re-
tarded subjects (F = 4.3, p = .01, R*=.83) gained significant explana-
tion regarding 1Q. Herein, the subscale Communication showed a sig-
nificant positive correlation with the criterion (Beta =.65,t=2.1, p=
.04). Even though, the regression model for the subsample of subjects
with intellectual retardation and AD/PDD-NOS was not significant as
a whole (F = .49, p = .68, R? = .09) the Daily Living scale of the VABS
displayed a positive association with general 1Q worth mentioning
(Beta = .50, t = 1.7, p =.09).

Discussion

On average, and in line with previous findings, our entire sample of
individuals with AD or PDD-NOS showed higher intellectual function-
ing than adaptive behaviour skills. Regarding performance on the
VABS, we could also replicate the finding, that subjects with AD or
PDD-NOS typically score highest on Daily Living, lowest on. Socialisa-
tion and intermediate on Communication.”® However, more detailed
analyses subdividing individuals with and without mental retardation
reveals that the magnitude of the adaptive behaviour level and the
general cognitive function differs primarily in higher functioning and
a lot less in subjects with low functioning. So stating that IQ typically
exceeds adaptive behaviour competencies in individuals with autism
spectrum disorders may be of limited validity in low-1Q AD/PDD-NOS
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persons. Some further conclusions can also be drawn from the results
of the regression analysis that were computed in this study. First,
even though the levels of adaptive and cognitive function are more
comparable in subjects with AD/PDD-NOS and mental retardation
their relationship seems to be less correlated than in subjects without
mental handicap. Second, while in the non-mentally retarded group
Communication was the best single adaptive behavior predictor for
general cognitive level, it was Daily Living skills in the subjects being
retarded.

From a methodological standpoint it should be considered however,
that the power of the WISC-R/WAIS-R to differentiate low-level per-
formances is restricted. Thus, floor effects cannot be ruled out. Fur-
thermore, causing a selective sample, the Wechsler scales are verbal,
so subjects with AD/PDD-NOS who have not developed speech were
excluded from the start. Moreover, the screening version of the VABS
may provide less accurate data than the original. Finally, the variance
of the overall cognitive and adaptive capacities is clearly higher in the
group of individuals with an IQ = 70. Thus, some statistical results
are possibly confounded by lack in homogeneity of data distribution
between groups. In summary, our findings need replication. Future
research should also investigate, if our results are sufficiently specific
to autistic disorders. On balance, our study of a group of carefully
diagnosed individuals with autism is a step towards understanding
the interplay and meaning of various psychological assessments in
pervasive developmental disorders.

Summary

The determination of intellectual and adaptive functioning is an im-
portant element in diagnosing autism. Both qualities are often se-
verely impaired. The objective of the present study was to examine
how adaptive behaviour and general cognitive level are related in sub-
jects with autism and how they depend on the presence of co-morbid
mental retardation. Data collected with the screening form of the
Vineland Adaptive Scales (VABS) was compared to performance on
the Wechsler Intelligence Scale for Children (WISC-R) or adults
(WAIS-R) in a sample of 67 subjects with core autism or PDD-NOS.
The full scale IQ was significantly higher than the overall adaptive
behaviour level only in the subgroup of 34 subjects with an IQ > 70.
The measures did not differ in the 383 individuals with mental retarda-
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tion (IQ < 70) indicating unison of the capacities in individuals with
low-functioning and divergence in higher-functioning individuals.
However, regression analysis demonstrated that the association be-
tween adaptive behavior and global intellectual ability is higher in the
group with an IQ > 70. The adaptive behavior domain Communication
correlated substantially with the general 1Q. In the lower functioning
sample the area of Daily Living was weakly related to IQ. The results
stress the importance of co-morbid mental retardation in the evalua-
tion of the relationship between intelligence and adaptive behavior
competencies. Findings are discussed in the light of methodological
limitations.
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