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Autism screening questionnaire: diagnostic validity 
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Background Good interview and Several different diagnostic measures for 

diagnostic measures for autism and other autism have been Over the years 
" 

pervasive developmental disorders 
(Schopler & Mesibov, 1988), but the 
Autism Diagnostic Interview (ADI; Le 

(PDDs) are available butthere is a lackof a G~~~~ et al, 1989; b r d  et al, 1994) has 
good screening questionnaire. become the generally accepted standardised 

diagnostic parental interview, with the 
Aims To develop and test a screening ~~~i~~ ~ i ~ ~ o s t i ~  observational khedule 
questionnaire based on items in the best (ADOS; Lord et al, 1989; Di Lavore et al, 

available diagnostic interview - the 1995) as the comparable accepted obser- 

Autism Diagnostic Interview - Revised vational measure. Following Rimland's 

,. -, -. (1964) check-list, there have been several 
(AUI - K). attempts to develop a reliable and valid 

Method A 40-item scale, the Autism screening instrument (e.g. Krug et al, 
1980; Dahlgren & Giberg, 1989; Baron- 

Screening Questionnaire (ASQ), was Cohen et a1, 1992). but each is limited in 
developed and tested on a sample of 160 

individuals with PDD and 40 with non- 

PDD diagnoses. 

Results The ASQ has good 

discriminative validity with respect to 

the separation of PDD from non-PDD 

diagnoses at all IQ levels, with a cut-off 

of 15 proving most effective. The 

differentiation between autism and other 

varieties of PDD was weaker. 

Conclusions The ASQ is an effective 

screening questionnaire for PDD. 
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its psychometric qualities (Parks, 1988; 
Volkmar et a1,1988), reliance on outmoded 
diagnostic criteria, range of behaviours 
covered, restriction to current functioning 
and/or age range covered. 

Hence, there is a need for a reliable and 
valid screening instrument that is based on 
the current diagnostic criteria for autism 
and which can be used with all age groups. 
Such an instrument could be very useful for 
epidemiological research or when the aim 
of the research is to compare autism with 
other clinical groups in terms of autism-like 
features. The Autism Screening Question- 
naire (ASQ) was developed to fulfil this 
need. 

DEVELOPMENTOF THE 
AUTISM SCREENING 
QUESTIONNAIRE 

The ASQ was designed by M.R. and C.L. 
to be completed by the primary care- 
giver on individuals who might have a per- 
vasive developmental disorder (PDD). The 
selection of questions was based on the 
revised version of the AD1 algorithm 
(ADI-R; Lord et al, 1994) used for 
ICD-10 (World Health Organization, 
1992) and DSM-N (American Psychiatric 

Association, 1994) diagnosis of autism. 
These provide an operational diagnosis 
which is based on the behavioural item 
scores in three areas of functioning: recipro- 
cal social interaction; language and com- 
munication; and repetitive and stereotyped 
patterns of behaviours. 

Care was taken in the design and choice 
of questions in order to focus on behaviours 
that care-givers are likely to have had the 
opportunity to observe, that involved con- 
cepts likely to be understandable to non- 
professionals, and that required a minimum 
of inference. In the design of the question- 
naire, attention was also paid to simplicity, 
clarity and lack of ambiguity in wording. 
Following the approach of the ADI-R, the 
questions were designed to focus on quali- 
tative deviance rather than developmental 
delay or impairment and, where the latter 
was likely to affect codings, the questions 
were focused on the four- to five-year age 
period. Otherwise the questions concern 
lifetime manifestations. 

Hence, the ASQ consists of 40 ques- 
tions that are based on the ADI-R but 
which have been modified into a form 
understandable by parents without further 
explanation. There are questions on reci- 
procal social interaction (such as social 
smiling, interest in other children, and 
offering comfort to others), language and 
communication (includmg the use of 
conventional gestures, reciprocal conver- 
sation, and stereotyped utterances), and 
repetitive and stereotyped patterns of 
behaviours (including circumscribed 
interests and unusual preoccupations). In 
addition, the ASQ includes a question 
about self-injurious behaviour and a ques- 
tion about the individual's current language 
functioning. 

Two versions of the questionnaire were 
designed: one for individuals under six 
years of age and the other for individuals 
aged six years and over. A score of 1 is 
given for the presence of the abnormal 
behaviour and a score of 0 for its absence. 
Thus, the total score ranges from 0 to 39 
(the item on current language level not 
being included in the summary score) for 
individuals with language. For those with- 
out language, the top score is 34 because 
the abnormal language items are inapplic- 
able. In the ADI-R (Lord et al, 1994) 
there are separate algorithms for those 
with and without language, but for the 
ASQ it was decided to have just a slngle 
score, because it is desirable to have a 
simple scoring system for a screening 
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questionnaire. Empirical findings showed 
that the mean total scores for individuals 
with autism with and without language 
were broad1 y comparable (23.13 and 
20.49, respectively), the sample size being 
62 for those with and 21 for those with- 
out language. Although the mean score 
for those without language was signifi- 
cantly lower (P=0.03), the proportions 
with scores of 15 (the cut-off deriving 
from receiver operating characteristic 
analyses; see below) or above were similar 
(61162 with v. 20121 without language). 

METHOD 

The sample consisted of 200 individuals 
who had participated in previous studies. 
These studies included a family genetic 
study of autism (Bolton et al, 1994), a study 
of adolescents with clinically diagnosed 
Asperger syndrome or conduct disorder, a 
study of individuals with either the fragile 
X anomaly or Rett syndrome, and a study 
of the diagnosis of autism in young children 
presenting with developmental problems 
(further details available from the corre- 
sponding author upon request). There were 
160 individuals with PDD (comprising 83 
with autism, 49 with atypical autism, 16 
with Asperger syndrome, seven with fragile 
X but not autism, and five with Rett syn- 
drome; see Table 1). There were 40 indivi- 
duals with non-PDD diagnoses (comprising 
10 with conduct disorder, 7 with specific 
developmental language disorder, 15 with 
mental retardation and 8 with other 
psychiatric diagnoses such as anxiety 
disorders). As expected, the male pre- 
ponderance in autism (2.8:l) and in 
other PDD (6.7:l) was greater than that 
in the non-PDD diagnoses group (1.7:l). 
However, because in neither the autism 
group nor the non-PDD group was there 
a substantial or statistically sigdicant gen- 
der difference in ASQ score (25.2 v. 25.2 
in the autism group and 11.1 v. 11.3 in 
the non-PDD group), gender differences 
are not considered further. The mean score 
for males in the other PDD group was 
higher than that for females (19.9 v. 
13.9), but this was to be expected on the 
basis of the differential pattern of diag- 
noses (e.g. Rett syndrome only in females). 

All the participants had previously been 
assessed on the AD1 or ADI-R as part of 
other studies: 77 participants had been 
assessed on the o r i d  version of the 
AD1 (Le Couteur et al, 1989) and 123 on 

Diagnosis n Chronological age (years) 

Mean (rd.) Range 

Autism 83 
Atypical autism 49 

Asperger syndrome I6 
Fngile X 7 
Rett syndrome 5 

Conduct disorder 10 

language delay 7 

Other clinical diagnosis 8 

Mental retardation I5 

the revised version (Lord et al, 1994). In 
most cases, however, these instruments 
had been administered several years ago. 
ADI-R scores can be translated into AD1 
scores, and that procedure was followed 
here. The differentiation between autism 
and atypical autism was made on the basis 
AD1 algorithm criteria (because the clinical 
diagnostic conventions were changing over 
the period in which the samples were being 
collected); otherwise the diagnoses are 
those made by the clinicians. Of the 140 in- 
dividuals with diagnoses of PDD, 115 had 
been clinically diagnosed as having autism, 
but only 83 of these met AD1 criteria. In 
all cases the ASQ was sent as a postal 
questionnaire. 

Design 

Four steps were taken to assess the diag- 
nostic validity of the ASQ. Fit, a factor 
analysis was performed to determine 
whether the scale provided a differentia- 
tion that reflected the conceptualisation 
of the three main domains of abnormality 
found in autism (reciprocal social inter- 
action, communication, and repetitive 
stereotyped behaviour). Second, the com- 
bination of individual items was assessed 
by noting their correlation with the total 
ASQ score and the extent to which they 
differentiated PDDs (including autism) 
from other diagnoses. Third, the correla- 
tions between the ASQ and the AD1 were 
calculated. Fourth, receiver operator 
curves were applied to determine the de- 
gree to which the ASQ differentiated 
PDD from other diagnoses. These analyses 
were repeated within IQ strata to check 
whether the differentiation was affected 
by IQ level. 

RESULTS 

Internal consistency of the ASQ 

The ASQ's factor structure was explored 
(see Table 2). Evaluation of three- and 
four-factor solutions for the 39 items 
suggested that a four-factor model 
appeared to be the more meaningful. 
Principal component factoring with vari- 
max rotation yielded four factors which 
explained 42.4% of the total variation of 
the ASQ data, with 24.3% accounted for 
by a social interaction factor (eigenvalue 
9.7), 8.7% by a communication factor 
(eigenvalue 3.38), 5% by an abnormal 
language factor (eigenvalue 1.94) and 
4.5% by a stereotyped behaviour factor 
(eigenvalue 1.74). The alpha reliability 
coefficient for the total scale was 0.90; 
for the first factor it was 0.91, for the 
second factor 0.71, for the third factor 
0.79 and for the fourth factor 0.67. All 
the individual item to total score correla- 
tions were positive and mainly substantial, 
in the range 0.26-0.73 (23 of the 39 
exceeding 0.50). The extent to which the 
four factors mapped onto the three key 
domains of autistic phenomena, as opera- 
tionalised in the ADI-R algorithm criteria, 
is indicated by the domain designation of 
each item. The social interaction factor 
largely coincided with the social domain, 
and the stereotyped behaviour factor with 
the repetitive stereotyped behaviour do- 
main. The communication domain items 
tended to divide between the other two 
factors, half being in factor 3, mainly 
reflecting communicative deficits, and half 
in factor 4, mainly reflecting abnormal 
language features, with some also in the 
first social factor. 
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BERUWENT E T  AL 

ltem number ltem 

and domain 

designation' 

Correlation -or loading -or W i n g  Factor loading Facror l d i n g  

between item factor I, fwror 2. factor 3. factor 4, 

and total 'social' 'communication' 'abnormal 'stereatypd 

score language' behaviour' 

Offering u, share 

Inter- in children 

Group play 
Respmse to other children's approaches 

Imitative social play 

Offering comfort 

Showing and directing attention 

Seeking to  share enjoyment 

Imitation 

Imaginative play with peers 

Pointing to  express interest 

Social smiling 

&gaze 
Imaginative play 

Range d facial expressions 

Attention to voice 

Gestures 

Quality d social overtures 

Friends 

Self-injury 

Head-shaking to  mean 'no' 

Conversation 

Nodding to mean 'yes' 

Social chat 

Inappropriate facial expressions 

Hand and finger mannerisms 

Steraafped utterances 

Verbal rituals 

Inappropriate qwstlons 

N e d o g i m  

P m n  reversal 

Repetitive use d objects 

Unusual sensory interests 

Compulsions and rituals 

Unusual preoccupations 

Use of other's body to communicate 

Complex body mannerisms 

U n d  attachment to objects 
Circumscribed interests 

1. 5 d dprpul intendon domain; C, m m u n k a t h  domain; R rapetitivc bchnkur a d  narrotypcd p a t a r n s  domain; -. not in Ilgomhrn. 

Validity of the individual ASQ items vation data in the samples from which the questions, pronoun reversal and neolo- 
cases were drawn. Of the 39 items, 33 gisms). Each of these had a relatively high 

Table 3 shows the extent to which indivi- showed a statistically sigmficant differen- frequency in non-PDD children but, as 
dual ASQ items differentiated PDDs from . tiation; four of the items that did not shown in Table 2, had substantial correla- 
other diagnoses, as given clinically on the , concerned abnormal language features tions with the total score (0.64, 0.53, 
basis of standardised interview and obser- (stereotyped utterances, inappropriate 0.45 and 0.57, respectively). Two items 
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Thbh 3 lternvalidityana~ysis AD1 domain (social, communication and 
repetitive behaviour) totals. Correlation 

Item Item X' Pemntage with with coefficients were highly significant for all 
number abnormality- abnormality- comparisons both within and across 

POD 
domains (see Table 4). 

other 
To assess the discriminant power of the 

29 Offering to share 27.75- 76.3 32.5 ASQ, a series of receiver operating charac- 

36 Interest in children 24.34"s 79.4 40.0 
teristic analyses (Hanley & McNeil, 1982; 
Fombonne, 1991) and t-tests was carried 

40 Group play 1 1 . 2 P  80.5 55.0 
out. The area under the curve served as 

37 Response to other children's 26.12- 78.9 37.5 the index of accuracy (see Table 5 for de- 
approaches 

Imitative social play 

Offering comfort 

Showing and directing attention 

Seeking to share enjoyment 

Imitation 

lmaginative play with peers 

Pointing to express interest 

Social smiling 

bguc 
Imaginative play 

Range of facial expressions 

Attention to wick 
Gestures 

Quality of social overtures 

Friends 

Self-injury 

Head-shaking to mean 'no' 

Conwnation 

Nodding to mean 'yes' 

Social chat 

Inappropriate facial axpressions 

Hand and finger mannerisms 

Stereoqpd utterances 

Verbal rituals 

Inappropriate questions 

Neologisms 

Pronwn reversal 

Repetitive use d objects 

Unusual sensory interests 

Compulsions and rituals 

Unusual preoccupations 

Use Of other's body to 

communicate 

Complex body mannerisms 

Unusual attachment to objects 

Circumscribed interests 

(self-injury and unusual attachment to Correlations between the ASQ 
objects) differentiated only at the 7% signi- and the AD1 
fiance level; both showed only modest 
correlations with the total score (0.37 and Correlations between the AD1 and the ASQ 
0.27, respectively). were calculated for the total score and the 

tailed numerical results). It appears that 
the discriminant ability of the ASQ is high 
in differentiating PDD (including autism) 
from non-PDD conditions (including men- 
tal retardation). The ASQ similarly differ- 
entiated well between autism and mental 
retardation and between autism and non- 
PDD diagnoses other than mental retarda- 
tion. The ASQ also showed a sigruficant 
differentiation between autism and other 
PDDs, but there was substantial overlap 
and the differentiation was much less 
clear-cut. 

The analyses were repeated using an 
ASQ score that did not include the six items 
that failed to differentiate groups at the 
5% level of statistical sigmficance. Some 
marginal improvement in discriminative 
validity was obtained, but that between 
autism and other PDD was slightly worse. 
The discriminative validity of the ASQ 
was compared with that of the AD1 by con- 
trasting the areas under the receiver operat- 
ing curve: for PDD v. non-PDD they were 
respectively 0.88 and 0.87; for autism v. 
mental retardation they were 0.93 and 
0.96; and for autism v. other PDD they 
were 0.73 and 0.74. 

Because the groups differed in IQ 
distribution, it was possible that the ASQ 
diagnostic differentiation was an artefact, 
deriving from the IQ differences. In order 
to determine whether that was the case, 
the analyses were repeated within IQ bands 
(see Table 6). Inevitably, as the data derived 
from several different studies with different 
aims and covering different age ranges, the 
IQ scores derived from several different 
tests. For individuals of school age or older, 
the appropriate Wechsler Performance 
Scale (Wechsler, 1989, 1991) was usually 
available; most of the younger children 
had been tested with Raven's Matrices 
(Raven et al, 1991), Mullen's Scale of Early 
Learning or the Differential Abilities Scales 
(Mullen, 1989). Because of this test hetero- 
geneity any detailed assessment of IQ ef- 
fects would be inappropriate, but the data 
were adequate for the use of broad IQ 
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lbbb 4 Correhtiom k w a n  Autism D*gnortk I n t e r v h  (AD) total. ADI domain totals and Autism 

Scruening Quenknnaire (ASQ) total and ASQ domain totals bzced on ADI domains 

ASQ total A!SQ social 
interaction 

ADI d 0.71- 0.679R 
AD1 social interaction 0.- 0.59" 
AD1 language/wmmunic.ion 0.61- 0.62- 
ADI repetitii/stereat.rped 0.63- 0.- 

behaviour 

ASQ language/ ASQ repetition/ 
communication s t e e  

behaviour 

0.61- 0.- 
0.51- 0.3 1 *+* 

0.55- 0.36- 
0 . 4 7  0.59" 

-P < 0.00005. 

lhbh 5 Discriminative nlidity of the Autism Screening Qwrtionnaire (ASQ) 

ASQ total ASQ total after dropping 
non-significant items 

n MeanASQ t-test AOC MeanASQ t-test AOC 

PDD (incl. autism) v. non-PDD 160 
(ind.mentalretadation) 40 

Autism v. non-autism (excl. 83 

mental retardation) 25 

Autism v. mental retardation 83 

I5 
Autism v. ahcr PDD 83 

n 

lbbb 6 t-tests and recsivar opadng d w a e r i s t i c  i n d i i  d the Autism Screening Questhnaire (ASQ) 

for IQ-matchad grwps 

A S Q d  

n Mean ASQ (s.d.) t-test AOC (s.e.) 

IQ270: PDD 
IQ 2 70: Non-PDD 
1Q 50-69: PDD 
1Q 50-69: Non-PDD 
1Q 30-49: PDD 
IQ 30-49: Non-PDD 
IQ 2 70: Autism 
IQ 2 70: Non-PDD (excl. mental retardation) 
IQ 50-69: Autism 
1Q 50-69: Non-PDD (excl. mental retardation) 
IQ 30-49: Autism 
IQ 30-49: Non-PDD (excl. mental retardation) 

strata. The findugs showed that in the non- 
autistic group the mean ASQ score was 
lowest (at 8.39) in the sub-group with an 
IQ above 70 and highest in the group with 
severe retardation (14.74) but did not vary 
by IQ within the PDD (including autism) 
group. The diagnostic differentiation with- 
in all IQ bands (including those with severe 
mental retardation) was highly significant, 
although it was clearest in the group with 
an IQ above 70. 

Differentiation according to ASQ 
domain score 

Finally, analyses were undertaken to deter- 
mine whether the individual behavioural 
domains of the ASQ provided a better diag- 
nostic differentiation than that obtained 
with the total score. Individual items on 
the ASQ were allocated to the three key 
domains of autistic symptoms as demmined 
by the equivalent items on the ADI-R. 
The receiver operating characteristic ana- 
lyses are summarised in Table 7. All three 
domains provided satisfactory differentia- 
tion of PDDs (including autism) from other 
diagnoses, with areas under the curve ran- 
ging from 0.79 to 0.83. However, the dif- 
ferentiation on the total score (area under 
the curve 0.90) was better, the difference 
for both the non-communication and repe- 
titive behaviour domains being statistically 
significant (z=2.75 and z=2.17, respec- 
tively). The repetitive behaviour domain 
on its own was not very good at differen- 
tiating autism from mental retardation 
(area under the c w e  0.70) or autism from 
PDD (area under the curve 0.59). The re- 
sults indicate that the most satisfactory dif- 
ferentiation is provided by the total ASQ 
score. 

Cut-off points for most effective 
diagnostic differentiations 

Examination of the receiver operating 
curves for the total ASQ suggested scores 
of 15 or more as the standard optimal 
cut-off for differentiating PDDs (including 
autism) from other diagnoses. The sensitiv- 
ity was 0.85, specificity 0.75, positive 
predictive value 0.93 and negative predictive 
value 0.55 in this sample. Other cut-offs 
may be preferable for general population 
samples and choice may also vary with 
the purpose, for example, screening for case 
detection u. case collection. The 15-or- 
more cut-off point gave a sensitivity of 
0.96 and specificity of 0.80 for autism u. 
other diagnoses (with mental retardation 
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excluded), and a sensitivity of 0.96 and spe- 
cificity of 0.67 for autism v. mental retarda- 
tion. 

As would be expected, a much higher 
cut-off (22 or more) was required to sepa- 
rate autism from other PDDs, the sensitiv- 
ity being 0.75 and specificity 0.60 at that 
point. 

DISCUSSION 

Screening for PDD 

The findings showed that the ASQ 
succeeded well in its aim to provide an 
effective screening for PDD. --three 
of the 39 items, considered individually, 
provided a significant diagnostic differen- 
tiation, and the majority of the items 
showed substantial correlations with the 
total score. The overall correlation between 
the ASQ total score and the AD1 algorithm 
score was high (0.712). Receiver operating 
characteristic analyses showed that the 
total score provided a good differentiation 
between PDD and other diagnoses. This 
was particularly clear-cut when the other 
diagnoses did not include mental retarda- 

tion, but it was also good when the com- 
parison was with mental retardation 
alone. We conclude that the f i n k  show 
the ASQ to be a highly effactive screening 
instrument. Its success is likely to derive 
in large part from the fact that it was 
modelled on a diagnostic interview (the 
ADI-R) with a demonstrated highly relia- 
bility and validity, and from the choice of 
questions shorn to provide a good differ- 
entiation when given in an interview format 
designed to elicit behavioural descriptions. 

ASQ and AD1 

Perhaps surprisingly, the ASQ proved to 
be as effective a discriminator as the ADI, 
except that the latter was marginally better 
at differentiating autism from mental retar- 
dation not associated with PDD. In that 
connection it is probably relevant that, in 
most cases, the AD1 data available derived 
from the original version of the interview 
(Le Couteur et al, 1989) and not its revision 
(Lord et al, 1994) with its considerable 
improvements in item wording and its 
better coverage of relevant areas of a b  
normality. Also, in all cases the parents 

who completed the ASQ had received the 
AD1 or ADI-R some years previously, and 
it may be that the interview experience sen- 
sitised the parents to the types of features 
covered. This may have enhanced the dis- 
criminative validity of the ASQ - although, 
because the interval between the interview 
and the ASQ was usually many years, it is 
most unlikely to have directly influenced 
the answers to specific ASQ questions. A 
prospective study in which the ASQ is 
followed by the AD1 is needed to provide 
a more rigorous test of validity. The only 
data of this kind derive from a highly unu- 
sual sample of adoptees from Romanian 
orphanages (Rutter et al, 1999), but the 
findings suggest that the ASQ may provide 
valid differentiation under these more 
rigorous testing conditions. Very young 
children whose parents were not familiar 
with autism were not included in the pre- 
sent sample. The study of such a group is 
a priority for future research. Further data 
are also needed on interrater and test-retest 
reliability. 

Despite the demonstrated success of 
the ASQ as a screening instrument, it is, like 
any other questionnaire, inappropriate for 

W e  7 Diagnostk differentiation of the separate symptom domain scorn of the Autism Screening Questionnaire 

n Domain scores' Mean t-test AOC (s.e.) 

PDD 
Non-PDD 

Autism 
Non-PDD (excluding mental retardation) 

Autism 
Mental retardation 

Autism 
PDD (excluding autism) 

S - PDD 
S - non-PDD 
C - PDD 
C - non-PDD 
R - PDD 
R - non-PDD 
S - autism 
S - M-PDD 
C - autism 
C - non-PDD 
R - autism 
R - non-PDD 
S - autism 
S - mental retardation 
C - autism 
C - mental retardation 
R - autism 
R - mental retardation 
S - autism 
S - PDD (excluding autism) 
C - autism 
C - PDD (excluding autism) 
R - autism 
R - PDD (excluding r u t h )  
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diagnosis at the individual level, which 
requires detailed descriptions of a d  
behaviour, the meaning of which can be 
evaluated by the clinician, and not just 
yesfno answers that rely on parents pro- 
viding their own interpretation of the 
behaviour specified in the structured ques- 
tion. The ADI-R provides a standardised 
interview for that purpose. Diagnosis also 
requires direct obse~ation of the person's 
behaviour during social and communicative 
interaction. The ADOS (Lord et ul, 1989; 
Di Lavore et al, 1995) provides a standard- 
ised measure for that purpose. In addition, 
diagnostic evaluation requires assessment 
of the individual's cognitive level. 

Wue of the ASQ in different 

For obvious reasons, the discriminative 
power of the ASQ will be influenced by 
the samples studied. With the exception of 
the small conduct disorder group, all the 
children with non-PDD diagnoses in our 
study had received the AD1 because autism 
or some related developmental disorder had 
been suggested or suspected by the agency 
referring the child for clinical or research 
evaluation. Accordingly, some autistic fea- 
tures might be expected. That was exactly 
what was found. Accordingly, the mean 
ASQ score of the non-retarded non-autistic 
group was 11.2, and that of the group with 
mental retardation was 12.8. This contrasts 
sharply with the mean score of 5.2 found 
for a general population of UK children 
adopted in infancy (Rutter et ul, 1999). It 
should be noted, too, that the mean score 
of the six non-autistic children with severe 
retardation in our study was 14.7, meaning 
that nearly half of them scored above the 
cut-off point of 15 that proved opamal 
for the detection of autism. 

It should be noted that the ASQ was not 
particularly effective in differentiating 
autism from other varieties of PDD. In that, 
of course, it is no different from other 
questionnaires or, indeed, from the best 
diagnostic instruments; such differentiation 
remains an important challenge for the 
future. 

Diagnostic value of different 
features 

Our fin- are also informative about the 
diagnostic value of different behavioural 
features. The findings are clear-cut in show- 

ing that each of the three main domains of 
symptoms (social deviance, communication 
deficits, and repetitive behaviours) s e ~ e s  
to differentiate PDD, but that the best 
diffenntiation is provided by the total 
ASQ score which includes all three 
domains. The factor analytic findings are 
provocative, however, in their indication 
that the communication items span three 
factors. A few are included in the first 
factor, which is largely concerned with 
social deviance, emphasising that the com- 
munication abnormalities are closely con- 
nected with problems in social interaction. 
Many communication items load on the 
second factor, but those concerned with 
qualitatively abnormal language features 
(such as verbal rituals and pronoun 
reversal) load separately on factor 3. The 
implication is that it may be useful to differ- 
entiate between language deviance and 
language deficit, although both are a part 
of autism. However, it may be that the 
findings simply reflect the cumntly poor 
discriminative validity of these items on 
the ASQ. 

A relatively weak diagnostic differentia- 
tion was provided by repetitive stereotyped 
behaviours, most items of which loaded 
on factor 4. This parallels the AD1 and 
ADOS findings. Although, clinically, this 
constitutes a key featurr of autism (indeed 
it is one especially emphasised by Kanner 
(1943), in his original description of the 
syndrome), it has proved quite difficult to 
devise an effective means of measurement 
that works equally well with people with 
severe retardation and those of normal 
non-verbal intelligence. Some stcre-otyped 
behaviours are quite common in indivi- 
duals with severe retardation and, 
although those differ in quality from those 
most strongly associated with autism, it 
has not proved easy to reflect this in item 
construction. Many other repetitive behav- 
iours differentiate autism more clearly 
but most have quite low base rates even 
within autistic groups. In many respects, 
the greatest problem lies with those indivi- 
duals with autism who are of normal intel- 
ligence. Their stereotyped behaviour is 
more likely to be manifest in circum- 
scribed interest patterns than in the grosser 
forms of repetitive behaviour. However, 
the ASQ, like the ADI-R, has only one 
item on circumscribed interests. We con- 
clude that there is a need to develop better 
measures for the repetitive features in the 
behaviour of individuals with mild autism 
of normal non-verbal intelligence. 

Implications 
The findings on the value of the ASQ 
as a screening questionnaire may be sum- 
marised as follows. In an unselected general 
population sample aged at least four years, 
scarcely any children will have a score of 
15 or greater. Accordingly, there will be 
almost no false positives. Conversely, most 
individuals with autism have an ASQ score 
well above 15 (we found a mean of 24.2). 
However, a significant minority have scores 
near the 15 mark, and a cut-off greatly 
above the 15 mark would result in an 
unacceptable increase in false negatives. 
The ASQ scores of children with specific 
or general learning disabilities are s u b  
stantially above general population norms 
(reflecting the fact that, as shown by 
detailed studies, many show some autistic 
features, albeit well short of the criteria 
for the diagnosis of autism, although not 
so far outside those for PDD). At a group 
level, the ASQ scores of individuals with 
PDD and of those with other diagnoses 
are very different (we found means of 
22.3 v. 11.2), but a substantial minority 
of individuals with severe non-autistic 
developmental disorders will have an ASQ 
score of 15 or greater. The lower the mental 
age, the greater the chance of a false posi- 
tive. Even so, the ASQ was found to pro- 
vide a significant diagnostic differentiation 
at all IQ levels. In short, the ASQ is a highly 
effective screening instrument for children 
aged four years or above but, like any other 
questionnaire, it cannot be expected to 
provide individual diagnoses. 
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CLINICAL IMPLICATIONS 

w The Autism Screening Questionnaire, a 40-item parental questionnaire. provides a 

useful screening measure for pervasive developmental disorders. 

It may be useful to differentiate between language deviance and language deficit, 

although both are associated with autism. 

w The differentiation between autism and other pervasive developmental disorders 

is problematic. 

LIMITATIONS 

a The fi 
using thc 

indings derive from a sample whose parents had already been interviewed 

2 original o r  revised version o f  the Autism Diagnostic Interview. Replication 

with na'ive parents is needed. 

Retest reliability data are needed. 

8 Further findings with very young children are needed. 
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