European Child & Adolescent Psychiatry
5:67—74 (1996) © Steinkopff Verlag 1996

C. Gillberg
V. Nordin
S. Ehlers

Received: 9 February 1995
Accepted: 20 September 1995

Prof. Dr. C. Gillberg (1) - V. Nordin
S. Ehlers

Department of Child

and Adolescent Psychiatry

University of Goteborg

Annedals Clinics

41345 Goteborg, Sweden

REVIEW

Early detection of autism.
Diagnostic instruments for clinicians

Abstract Autism and Asperger syn-
drome are disorders with early
childhood onset. They are believed
to exist on the same spectrum of
impairments of reciprocal commu-
nication and social interaction re-
striction of imagination and behav-
iour. A number of screening and
diagnostic tools have been devel-
oped in the field, and several of
these are briefly reviewed here. It is
concluded that autism may be

screened around age 18 months and
a diagnosis reliably be made around
age 30 months, whereas a diagnosis
of Asperger syndrome is not usual-
ly suspected, screened or made until
into the child’s school age.
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Introduction

Childhood autism as defined by the ICD-10 (65) and au-
tistic disorder as defined by the DSM-III-R (2) or the
DSM-IV (3) refer to a diagnostic concept comprising the
triad of restriction of reciprocal communication, recipro-
cal social interaction and imagination/behaviour. All
three diagnostic systems presuppose infancy or childhood
onset of problems, and the ICD-10 and DSM-IV require
delays or abnormal functioning prior to age 3 years. Au-
tism is associated with mental retardation in about
65—90% of the cases (61) and few individuals have a full-
scale IQ above 80. Given the general agreement that most,
but not all, cases with severe triad symptoms commence
in the first few years of life, researchers and clinicians
should be able to establish the diagnosis in early child-
hood.

Asperger syndrome (3, 23, 54, 59, 65), also comprises
triad symptoms, albeit usually of a milder degree. Most
authorities regard it as a variant of “high-functioning au-
tism” (21). Asperger syndrome is now often grouped with
autistic disorders and atypical autism/autisticlike condi-
tions (and other “triad” conditions) under the blanket

term of autism spectrum disorders (27, 53, 60). Being gen-
erally associated with higher levels of IQ than autism (few
individuals with this diagnosis have tested 1Q:s under 80),
obvious symptoms are sometimes not recognized until
well into the child’s school age.

Even though a preliminary diagnosis of autism spec-
trum disorder (22, 53) or Asperger syndrome may well be
made in the first 5 years of life, the typical clinical gestalt
often only emerges (or rather, is recognized) in the
6—10-year-old age range.

Several different screening and diagnostic instruments
for autism/autism spectrum disorders have been devel-
oped over the last 20 years. For these instruments (as for
clinical diagnostic work), one important factor is the de-
lineation of autism spectrum problems from the effects of
global developmental retardation.

This paper provides a brief review of the instruments
(Table 1) and concludes by listing some general clinical
recommendations.
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Table1 Screening and diag-

nostic instruments in the field ~ Instrument

Age range

Reference

of autism and Asperger syn-

drome Screening:

autism
SAB-2

CHAT
ABC

Asperger syndrome

ASSQ

Diagnosis and symptom rating:
autism

IBSE

CARS

HBS

DISCO

ADI-R

ADOS
PL-ADOS
BSE
RLRS
ABI

Asperger syndrome

* MA = mental age ASDI

0—2 years (or retrospective

version)
1.5~3 years
3 years plus

Dabhlgren et al., 1989

Baron-Cohen et al., 1992
Krug et al., 1980

7—16 years Ehlers &Gillberg, 1993
0.5—-4 years Barthélémy et al., 1993
all ages Schopler et al., 1988
all ages Wing & Gould, 1978
all ages Wing & Gould, 1994

from MA* 18 mo.

LeCouteur et al., 1989,
Lord et al., 1994

6— 18 years Lord et al., 1989

3 -6 years DiLavore et al., 1995
all ages Barthélémy et al., 1990
all ages Freeman et al., 1986
all ages Cohen et al., 1993
7—16 years Gillberg et al., 1994

Autism screening and diagnosis

Findings in the newborn period
and the first year of life

No instruments can reliably detect the syndrome of au-
tism in the first 6— 12 months of life. In a study of infant
screening-test records, children with subsequently diag-
nosed autism had lower incidence of problems at 12
months than a control group with non-specific develop-
mental delay. At 18 months, children with autism had a
selective increase in abnormalities of social interaction
(33). Analysis of home videotapes have indicated that im-
pairments in both social and joint attention behaviours
can be found at the age of 1 year (43).

Autism is one of the syndromes to be kept in mind in
all follow-up of children with early signs of developmen-
tal delay and/or neurologic disorder. Genetic factors are
important in many cases of autism (9), either without
other signs of neurodevelopmental problems or coexisting
with certain well-known hereditary neurologic disorders,
e.g. tuberous sclerosis (28, 31). Also many clear non-ge-
netic causes exist, e.g. congenital rubella (11).

Specific covariation have been found between autism
and infantile spasms (45). Also, other epileptic syndromes
may carry an increased risk of autism, especially syn-
dromes that start early in life and are combined with men-
tal retardation (51).

Muscular hypotonia (including “floppy infant syn-
drome”) is a common antecedent of developmental disor-
ders including autism. For instance, the fragile X syn-
drome, one hereditary cause of mental retardation and
autism, is often associated with muscular hypotonia (32).

Studies of total populations of children with mental
retardation show high prevalences of autism and autistic-
like conditions (20— 23 % in severe mental retardation and
5—6% in mild mental retardation, (30, 41). It is not possi-
ble to reliably separate the “core” hereditary cases from
so-called “symptomatic” cases only by behavioural char-
acteristics. Also among siblings with autism there is a
high intrafamiliar variability in symptoms and IQ (50).

Minor physical anomalies may give hints of a prenatal
origin of a disorder (damage to the fetus and/or genetic
factors). Three independent groups of researchers have
documented the presence of certain minor physical anom-
alies in autism, Ear anomalies have been among the most
commonly reported findings, including low-set ears
(which could contribute to a high rate of ear infections
and conductive hearing loss in autism (49), adherent ear
lobes, asymmetrical, soft and pliable ears and malforma-
tions of the auricle (10, 37, 58). Other physical anomalies
reported to be associated with autism include
hypertelorism, partial syndactyly of the second and third
toes and abnormalities of the mouth (high-arched palate,
tongue furrows and smooth/rough spots).
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Early detection of autism

Parental interview and behavioural observation aiming
at detection of autism in the first 18—24 months
of life

SAB-2-checklist
(symptoms of autism before age 2 years)

In a series of studies from Goéteborg, Sweden, early symp-
toms of autism have been examined by both retrospective,
current and prospective study (14, 24, 25). In the first of
these, a 130-item questionnaire (a visual analogue scale)
referring to symptoms of autism under age 2 years was
completed by mothers of 7—22-year-old children with au-
tism recruited after population screening and by mothers
of sex- and age-matched normal children and sex- and
age-matched children with mental retardation. The in-
strument showed good discriminatory capacity for autism

vis-3-vis mental retardation and normality. The results of
this retrospective study must be interpreted with caution
because of possible bias that may be associated with se-
lective recall, memory distortion and failure to observe
the pertinent signs of autism. Because mother reports
were used, interrater reliability could not be tested. Fur-
thermore, test-retest reliability of the questionnaire has
not been properly established. In the second study, the
same questionnaire was used in a prospective investiga-
tion of children with autism and related disorders who
were seen before age 3 years. The results were contrasted
with findings obtained in an age-, sex- and IQ-matched
comparison group without autistic symptoms. Table 2
lists the 28 items which characterized the autism group in
either the retrospective study only (8 items), the prospec-
tive study only (9 items), or both studies (11 items).

Table 2 Items discriminating

autism from mental retarda- AT/ Citoerg o o 1990) (Dantoren et al. 1989)
. N ay AR}
glzr;aas;d normality under age v = prospective v = retrospective
study only study only
a = retrospective a = prospective
study also study also
Social
Appears to be isolated from surroundings ax a
Doesn’t smile when expected to a a
Difficulties getting eye contact a a
Doesn’t matter much whether Mom or Dad is v
close by or not
Doesn’t like to be disturbed in own world v
Content if left alone v
Communication
Doesn’t try to attract adult’s attention to own a ar*
activity
Difficulties imitating movements a a
Late speech development v
Doesn’t point to objects v
Doesn’t understand what people say v
Can’t indicate own wishes v
Play behaviour
Doesn’t play like other children a* a
Occupies her/himself only when alone a a
Plays only with hard objects a a
0Odd attachments to odd objects v
Perception
There is (or has been) a suspicion of deafness a* a
Empty gaze a ar*
Overexcited when tickled a a
There is something strange about his/her gaze v
Interested only in certain parts of objects v
Exceptionally interested in things that move v
Doesn’t listen when spoken to v
Strange reactions to sound vE¥
Doesn’t seem to react to cold v
* Three items with strongest Engages in bizarre looking at objects, pattern and v
discriminatory power in pro- movements
spective study Rhythmicity
** Three items with strongest  There are days/periods when s/he seems much v

discriminatory power in
retrospective study
a = applies

worse than usual
Severe problems over sleep
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On the basis of the results obtained in these studies
and long-term clinical experience with infants, young
children and adolescents and adults with autism, Gillberg
and Coleman (24) suggested an observational screening
device for autism in the 10— 18 months age range (Table
3).

IBSE (Infant Behavioural Summarized Evaluation
scale)

This observation scale has been adapted from the BSE
(Behavioural Summarized Evaluation scale; see below)
for use with infants 6—48 months of age. A 19-item ver-
sion is extracted from the initial experimental scale (1).
Inter-rater reliability was reported to be acceptable in the
original study by the developers of the IBSE. It has the
particular advantage of having a companion version for
older children. It is neither a pure screening instrument
nor a diagnostic scale. It appears to be intended for the
quantified recording over time of behaviours typically as-
sociated with autism in very young children.

CHAT (Checklist for Autism in Toddlers)

In a preliminary study of siblings of children with autism
(5), this brief checklist was shown to have good discrimi-
nating capacity screening for autism. Test-retest and inter-
rater reliability have been reported to be acceptable to
good. Only children who later developed the full syn-

Table3 Screening for autism at the well-baby clinic at ages 10 and
18 months

1) The following questions to the mother provide a tentative frame-
work for a check-list to be used whenever there is (even mild) suspi-
cion of autistic-like behavior or autism:

Do you consider your child’s eye-to-eye-contact to be normal?
Do you think that s/he listens to you or has normal hearing, or
does s/he react only to particular sounds?

If there are or have been any feeding problems or abnormal behav-
iors in connection with feeding, what were they?

Is s/he comforted by proximity or body contact?

Does s/he oppose body contact?

Does s/he show any interest in his/her surroundings?

Does s/he often smile or laugh quite unexpectedly?

Does s/he prefer to be left alone?

Is your child, on the whole, like other children?

2) Examine the following features systematically:

Hand stereotypes (including strange looking at or posturing of
hands)

Avoidance of gaze contact

Stiff, staring gaze

Rejection of body contact

No or very variable reaction to strong, unexpected noise
Obvious lack of interest (e.g. does not show interest in peek-a-boo
games)

drome of autism had abnormal scores on this instrument
around age 18 months. In a more recent study, this instru-
ment was used in a population of 16000 children who
were not severely mentally retarded. Again, this instru-
ment was shown to be useful as a screening tool with a
low rate of false positives (4, 52).

Pre-school age and later

At the present, autism is a diagnosis which should not be
made with certainty until the child is at least 30—36
months of age. A tentative diagnosis can usually be made
much earlier.

CARS (Childhood Autism Rating Scale)

The CARS (47) is still, without doubt, the best validated
instrument for diagnosis along the autism spectrum (44,
48), and has been in widespread use for the last 15 years.
It is based on behavioural observation and/or interview.
It has acceptable or good psychometric properties among
child, adolescent and adult populations of developmen-
tally disordered individuals. It covers 14 domains general-
ly affected by severe problems in autism, plus an overall
category of “impression of autism”. Each possible prob-
lem area is rated on a 1—4 scale (1 indicating behaviour
appropriate for age and 4 indicating severe abnormality)
with use also of midpoints between adjacent scorings (as
1,5) giving a continuum of 7 points. Scores of 29 or under
are considered indicative of “non-autism”, whereas scores
of 30—36 are believed to reflect “mild or moderate au-
tism” and scores of 37—60 “severe autism”,

The CARS should not be used as the only instrument
for deciding on a diagnosis of autism, but it is definitely
useful as an aid in diagnosis and as a guide to the severity
of the syndrome, particularly in children who have mental
retardation as well as autism (to our knowledge no study
of the CARS validity has been performed on a popula-
tion with autism and normal IQ). The results of the
CARS (as of any other scoring list) must be analyzed with
extra care in children with severe or multiple other dys-
functions. Disorders of mobility, vision and/or hearing
may yield high rates of false negatives.

HBS (Handicaps, Behaviour and Skills schedule)

This semi-structured, clinical and investigator-based in-
terview was developed to cover the whole range of impait-
ments in social interaction, communication and symbolic
play usually found in the syndrome of autism (62). It has
been used for more than 15 years. Reliability (inter-and
intra-rater) is good according to several different studies
(8, 42, 62). It has been shown to be useful in studies of
children and adults alike (40, 63).
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The HBS is not regarded as a diagnostic instrument
specific to narrow autism. It aims to elicit the information
necessary to arrive at diagnoses on the autism spectrum
and it is particularly geared to the study of individuals
who also suffer from mental retardation. The interview
gathers information on the child’s functioning and be-
haviour in daily life situations. The Vineland Social Ma-
turity Scale (16) can be completed from the information
elicited. The internal consistency and content validity of
the developmental score were found to be satisfactory in
a recent study (55). The HBS has many merits, including
its explicit flexible use depending on other disorders and
on the overall intellectual functioning of the individual. It
is now available in a recently updated version, the DISCO
(Schedule for Diagnosis of Social and Communication
Disorders) (64).

ADI-R (Autism Diagnostic Interview-Revised)

The ADI is a standardized, semistructured and investiga-
tor-based interview, which was shown to effectively dis-
criminate between autistic and non-autistic mentally
handicapped individuals (35). Its reliability was good or
excellent. The original ADI was validated for children
from the age of 5 years with a mental age =2 years. The
revised version, ADI-R, has been modified to be appro-
priate for children with mental ages from about 18
months. Good psychometric data have been presented for
a sample of pre-school children (38).

The interview aims to assess the lifetime development
in the areas of interest for autism diagnosis and to clearly
separate qualitative deviations from delay of develop-
ment. Many ratings are focused on the 4 to 5 years age pe-
riod, when certain diagnostic features are thought to be
most evident. An algorithm is linked to ICD-10 and
DSM-IV criteria.

The interview is designed to be administered to the
subject’s principal care-giver by a trained interviewer. The
task of the interviewer is to elicit descriptions of behav-
iour and make codings according to defined concepts for
every item. The procedure is time-consuming. The ADI is
currently one of the most used instruments in research on
autism. As such it is excellent for recruiting nuclear au-
tism cases, but appears to have less import in the study
of problems on the brighter end of the autism spectrum,
including Asperger syndrome. The current version of the
ADI does not include items concerning verbal compre-
hension.

ADOS (Autism Diagnostic Observation Schedule)
The ADOS (39) is the first available structured observa-

tion schedule specifically developed for use in the diagno-
sis of autism. The ADOS is designed to focus on the qual-

ity of social and communicative behaviour. It is an inter-
active instrument using a standardized set of social con-
texts (with standardization of the interviewer’s behaviour,
tasks and material). It aims to encourage interaction that
appears natural and to use prompts when necessary. The
ADOS is designed for subjects with an estimated mental
age of 3 years or greater. In the preliminary study it was
used to distinguish individuals with and without autism,
who were 6—18 years of age and had normal IQ or mild
mental retardation, The first preliminary study showed
good psychometric properties (reliability and validity).

An algorithm is developed for the ADOS (like for the
ADI) to give a diagnosis according to ICD-10 criteria.
The authors emphasize that the ADOS does not always
give adequate information for assessment of the quality
of behaviour and restriction of interests. Most children
with autistic problems benefit so much from structure
(12) that their most severe and obvious symptoms will not
be shown in an environment with a high degree of struc-
ture. Therefore, information from other sources is need-
ed, e.g., from observation in unstructured settings and
from parent interviews.

The validity of this instrument is highly dependent on
the training and clinical skills of the examiner. The ADOS
is limited to use among more able children with develop-
mental disorders. The same research group has now devel-
oped an instrument for younger/non-verbal subjects, em-
ploying the same principles and general strategies as the
ADOS, but with a format which is more flexible with
briefer activies, allowing the child to move around the ex-
amination room. This instrument is referrred to as the
Pre-Linguistic ADOS or PL-ADOS (15).

ABC (Autism Behaviour Checklist)

The ABC is a S57-item checklist first developed as a
screening instrument for autistic behaviour in popula-
tions with mental retardation (34). It has since been wide-
ly used in populations of children, adolescents and adults
with autism (34, 56, 57). It is generally recognised as a
reasonable tool for estimating the degree of autistic
symptomatology in an individual and for following up
such symptoms over time. However, concern about its re-
liability (44, 56) and specific diagnostic validity — at least
if the cut-off for autism suggested by the original re-
searchers is adhered to (41, 48, 57) — has precluded its
general use both as a screening tool and diagnostic instru-
ment. A recent study has shown reliable information
when using retrospective parental ABC ratings (symp-
toms at 3 —~5 years) but little diagnostic help from current
ratings in a group of children with autism and normal in-
tellectual abilities (66). The checklist might have its focus
more on maladaptive behaviours than on the lack of so-
cial and communicative skills (48). One problem (that is
common to many other checklists, see above regarding



72 European Child & Adolescent Psychiatry, Vol. 5, No. 2 (1996)
© Steinkopff Verlag 1996

the CARS) is the difficulties using the instrument in het-
erogeneous populations with various forms of dysfunc-
tion (making it impossible to respond to many items).

There is some support that a 17-item questionnaire,
comprising only the most highly weighted items of the
57-item version of the ABC, may be just as useful as the
original version (19, 57).

BSE (Behavioural Summarized Evaluation)

This instrument, developed by a French group (36) and
recently validated (6, 7) covers 20 areas related to autism
symptomatology. Ratings are performed after observa-
tion of the child. The BSE is quick and simple to adminis-
ter. Reliability has been reported to be acceptable or good
in the French studies, It is intended for use with children
of pre-school and school age. It was not developed as a
diagnostic instrument, but provides a means for systemat-
ic recording of data relating to autism symptoms and for
validating the effects of therapeutic interventions.

RLRS (Real Life Rating Scale)

This scale, developed by Freeman et al. (20), has been
used in several drug studies of autism (18, 46) to follow
the development of symptoms typical of autism. It is not
intended for screening or diagnosis per se but is helpful
in evaluating the type and severity of symptoms involved
in the syndrome of autism (48). Its reliability appears to
be acceptable (20).

ABI (Autism Behaviour Interview)

This recently developed instrument is a structured parent
interview (13). The authors found satisfactory reliability
and internal consistency measures for most of the
subscales. They described encouraging results when using
the information from the ABI in a neural network model,
a computer program that resembles the parallel process-
ing of the nervous system. The diagnostic process might
be more like recognition of a non-linear pattern than
summing up numbers of items/behaviour descriptors as
in traditional diagnostic schedules.

Asperger syndrome screening and diagnosis

Asperger syndrome is only rarely picked out by any of the
aforementioned instruments, except in cases with early
onset symptomatology suggestive of full-blown autistic
disorder (that later develops into more typical Asperger
syndrome symptoms). Also, the syndrome is rarely clini-
cally striking until age 5— 6 years and above, even though
abnormalities of communication and social interaction

(and behaviour) have usually been present long before
this age even when obvious symptoms have been subtle.

Screening and diagnostic instruments

Just recently, a few screening and diagnostic aids have
been developed in this (fast expanding) field of autism
spectrum disorder research.

ASSQ (Asperger Syndrome Screening Questionnaire)

In a study by Ehlers and Gillberg (17) a teacher question-
naire containing 27 items was used in screening for
Asperger syndrome. This instrument was developed in a
joint venture between Lorna Wing and the Swedish
group. It has good reliability (across raters and time) and
appears to be useful in screening social deficits on the au-
tism spectrum, However, with a suggested cut-off score of
5 or more (possible range 0—54), not only Asperger syn-
drome but other cases with social abnormalities are iden-
tified. A recent study in a clinical setting showed 13 to be
the best cut-off for parents and 22 for teachers (Ehlers,
unpublished data).

ASDI (Asperger Syndrome Diagnostic Interview)

The ASDI is currently only available in a parent version
intended for diagnosis after interview with a parent (or
other caregiver who knows the child well) (26). It contains
questions relating to the 20 areas of possible dysfunction
comprised in the diagnostic criteria outlined by Gillberg
and Gillberg (27) and elaborated in Gillberg (23). Its dis-
criminative validity within the autism spectrum disorders
group remains to be established, but it seems clear that it
differentiates Asperger syndrome from normality (17). A
diagnostic algorithm is provided.

Conclusions and clinical recommendations

The clinician should aim for autism diagnosis in the pre-
school period. The diagnosis of Asperger syndrome may
have to be postponed until school age in many cases.
There are a number of screening instruments that can be
used. It appears that the CHAT (for autism in toddlers)
and the ASSQ (for Asperger syndrome in school age chil-
dren) may hold particular promise and may be useful in
screening for autism and Asperger syndrome in well-baby
clinics and schools. Neither takes more than about 5 min
to complete. Cut-off scores for possible “cases” have been

suggested by the authors of the original publications.

In clinical practice, diagnosis can be aided by the use
of the CARS and the HBS/DISCO in the field of autism
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and, perhaps, by the ASDI in Asperger syndrome. These
instruments can be used flexibly and require 30— 120 min
to complete. The ADI and ADOS are detailed clinical and
research instruments for which prior training is needed.
The ABC, the RLRS, the IBSE and BSE may be helpful
in monitoring change over time in people with autism.
Further studies are needed concerning use of the ABI and

neural networks.

Finally, it should be added that screening instruments,
rating scales and diagnostic interviews cannot replace the
taking of a detailed developmental history and clinical ex-
amination by an examiner experienced and skilled in the
field of autism and Asperger syndrome. Also, once a ten-
tative diagnosis has been made, there is a need to assess
the problem areas and skills in the individual child and to

perform a comprehensive medical work-up (24).

References

1.

10.

. American

. American

Adrien JL, Barthélémy C, Perrot A,
Roux S, Lenoir P, Hameury L, Sauvage
D (1992) Validity and reliability of the
Infant Behavioural Summarized Evalu-
ation (IBSE): A rating scale for the as-
sessment of young children with autism
and developmental disorders. Journal
of Autism and Developmental Disor-
ders 22:375-394

Psychiatric  Association
(1987) Diagnostic and Statistical Manu-
al of Mental Disorders. (Third Edition
— Revised). APA, Washington, DC
Psychiatric  Association.
(1994). Diagnostic and Statistical Man-
ual of Mental Disorders. (Fourth Edi-
tion). APA, Washington, DC

. Baron-Cohen S (1995) Mind Blindness.

An Essay on Autism and Theory of
Mind. Cambridge: MIT Press

. Baron-Cohen S, Allen J, Gillberg C

(1992) Can autism be detected at 18
months? The needle, the haystack and
the CHAT. British Journal of Psychia-
try 161:839—-843

. Barthélémy C, Adrien JL, Tanguay P,

Garreau B, Fermanian J, Roux §,
Sauvage D, Lelord G (1990) The Behav-
ioral Summarized Evaluation. Validity
and reliability of a scale for the assess-
ment of autistic behaviors. Journal of
Autism and Developmental Disorders
20(2):189—-204

. Barthélémy C, Adrien JL, Roux S, Gar-

reay B, Perrot A, Lelord G (1992) Sensi-
tivity and specificity of the Behavioural
Summarized Evaluation (BSE) for the
assessment of autistic behaviours. Jour-
nal of Autism and Developmental Dis-
orders 22:23-31

. Bernsen AH (1980) The childrens’

Handicap, Behaviour and Skills (HBS).
A report on its reliability under Danish
conditions. Acta Psychiatrica Scan-
dinavica 62 Suppl 285:133-139

. Bolton P, Rutter M (1990) Genetic in-

fluences in autism. International Re-
view of Psychiatry 2:67—80

Campbell M, Geller B, Small AM, Petti
TA, Ferris SH (1978) Minor physical
anomalies in young psychotic children.
American Journal of Psychiatry 135:
573-575

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21,

Chess S (1977) Follow-up report on au-
tism in congenital rubella. Journal of
Autism and Childhood Schizophrenia
7:69-81

Clark P, Rutter M (1979). Task difficul-
ty and task performance in autistic chil-
dren. Journal of Child Psychology and
Psychiatry 20:271-285

Cohen IL, Sudhalter V, Landon-
Jimenez D, Keogh M (1993) A neural
network approach to the classification
of autism. Journal of Autism and De-
velopmental Disorders 23:443 466
Dabhlgren SO, Gillberg C (1989) Symp-
toms in the first two years of life. A pre-
liminary population study of infantile
autism. European Archives of Psychia-
try and Neurological Sciences 238:
169—174

DiLavore PC, Lord C, Rutter M (1995)
The pre-linguistic autism diagnostic ob-
servation schedule. Journal of Autism
and Developmental Disorders 25:
355-379

Doll E (1965) Vineland Social Maturity
Scale. (Revised ed.). Circle Pines, Min-
nesota: American Guidance Service,
Inc

Ehlers S, Gillberg C (1993) The
cpidemiology of Asperger syndrome, A
total population study. Journal of
Child Psychology and Psychiatry 34:
1327-1350

Ekman G, Miranda-Linne F, Gillberg
C, Garle M, Wetterberg L (1989)
Fenfluramine treatment of twenty chil-

dren with autism. Journal of Autism -

and Developmental Disorders 19:
511-532

Fernell E, Gillberg C, von Wendt L
(1991) Autistic symptoms in children
with infantile hydrocephalus. Acta
Paediatrica Scandinavica 80:451—457
Freeman BJ, Ritvo ER, Yokota A, Ritvo
A (1986) A scale for rating symptoms
of patients with the syndrome of autism
in real life settings. Journal of the
American Academy of Child Psychiatry
25:130-136

Frith U (Ed.) (1991) Autism and Asper-
ger Syndrome. Cambridge: Cambridge
University Press

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Gillberg C (1990) Autism and pervasive
developmental disorders: published er-
ratum appears in J Child Psychol Psy-
chiatry 1991 Jan; 32(1):213. Journal of
Child Psychology and Psychiatry 31:
99-119

Gillberg C (1991) Clinical and
neurobiological aspects of Asperger
syndrome in six family studies. In: Frith
U (ed) Autism and Asperger Syndrome
(pp. 122-146). Cambridge: Cambridge
University Press

Gillberg C, Coleman M (1992) The Bi-
ology of the Autistic Syndromes. Clin-
ics in Developmental Medicine No 126.
(2nd edition). London, New York: Mac
Keith Press

Gillberg C, Ehlers S, Schaumann H,
Jakobsson G, Dahlgren SO, Lindblom
R, Bagenholm A, Tjuus T, Blidner E
(1990) Autism under age 3 years: a clini-
cal study of 28 cases referred for autis-
tic symptoms in infancy. Journal of
Child Psychology and Psychiatry 31:
921-934

Gillberg C, Ehlers S, Wing L (1996) The
development of a questionnaire for
Asperger syndrome and other autism
spectrum disorders. In progress
Gillberg IC, Gillberg C (1989) Asperger
syndrome — some epidemiological
considerations: a research note. Journal
of Child Psychology and Psychiatry
30:631-638

Gillberg IC, Gillberg C, Ahlsén G
(1994) Autistic behaviour and attention
deficits in tuberous sclerosis. A popula-
tion-based study. Developmental Medi-
cine and Child Neurology 36:50—-56
Gillberg C, Nordin V (1994). Autism
och autismliknande tillstind — en
oversikt. Stockholm: Riksforeningen
Autism (In Swedish)

Haracopos D, Kelstrup A (1978) Psy-
chotic behaviour in children under the
institutions for the mentally retarded in
Denmark. Journal of Autism and
Childhood Schizophrenia 8:1—-12
Hunt A, Shepherd C (1993) A preva-
lence study of autism in tuberous scle-
rosis. Journal of Autism and Develop-
mental Disorders 23:323-339



74 European Child & Adolescent Psychiatry, Vol. 5, No. 2 (1996)
© Steinkopff Verlag 1996
32. Jenssen Hagerman RJ, Cronister Silver- 42. Ort M, Liepmann MC (1981) The 53. Szatmari P (1992) The validity of autis-
man A (1991) Fragile X Syndrome, Di- schedule of children’s handicaps, be- tic spectrum disorders: a literature re-
agnosis, Treatment, and Research. Bal- haviors and skills: Reliability and dis- view. Journal of Autism and Develop-
timore and London: The John Hopkins crimination. In: Mittler P (ed) Frontiers mental Disorders 22:583 — 600
University Press of knowledge in mental retardation. 54. Szatmari P, Brenner R, Nagy J (1989)
33, Johnson MH, Siddons F, Frith U, Mor- Proceedings of the 5th congress of the Asperger’s syndrome: a review of clini-
ton J (1992) Can autism be predicted on International association for the Scien- cal features. Canadian Journal of Psy-
the basis of infant screening tests? tific study of Mental Deficiency. Balii- chiatry 34:554—560
Developmental Medicine and Child more, MD: University Park Press 55. Van Berckelaer-Onnes I, van Duijn G
Neurology 34:316—-320 43, Osterling J, Dawson G (1994) Early rec- (1993) A comparison between the
34. Krug DA, Arick J, Almond P (1980). ognition of children with autism: A Handicaps Behaviour and Skills sched-
Behavior checklist for identifying se- study of first birthday home video- ule and the Psychoeducational Profile.
verely handicapped individuals with tapes. Journal of Autism and Develop- Journal of Autism and Developmental
high levels of autistic behavior. Journal mental Disorders 24:247 —257 Disorders 23:263-272
of Child Psychology and Psychiatry 21:  44. Parks SL (1983) The assessment of au- 56. Volkmar FR, Cicchetti DV, Dykens E,
221-229 tistic children: a selective review of Sparrow, SS, Leckman JF, Cohen DJ
35. Le Couteur A, Rutter M, Lord C, Rios available instruments. Journal of (1988) An evaluation of the Autism
P, Robertson S, Holdgrafer M, McLen- Autism and Developmental Disorders Behavior Checklist. Journal of Autism
nan J (1989). Autism diagnostic inter- 13:255-267 and Developmental Disorders 18:
view: a standardized investigator-based 45. Riikonen R, Amnell G (1981) Psychiat- 81--97
instrument. Journal of Autism and De- ric disorders in children with earlier in- 57. Wadden NPK, Bryson SE, Rodger, RS
velopmental Disorders 19:363 —387 fantile spasms. Developmental Medi- (1991) A closer look at the Autism Be-
36. Lelord G, Muh JP, Barthélémy C, Mar- cine and Child Neurology 23:747 - 760 havior Checklist: Discriminant validity
tineau J, Garreau B, Callaway E (1981) 46. Ritvo ER, Freeman BJ, Yuwiler A, and factor structure, Journal of Autism
Effects of pyridoxine and magnesium Geller E, Yokota A, Schroth P, Novak P and Developmental Disorders, 21:
on autistic symptoms — initial observa- (1984) Study of fenfluramine in outpa- 529-541
tions. Journal of Autism and Develop- tients with the syndrome of autism. 58. Walker H (1976) The incidence of mi-
mental Disorders 11:219-230 Journal of Pediatrics 105:823 —828 nor physical anomalies in autistic chil-
37. Links PS, Stockwell M, Abichandi F, 47. Schopler E, Reichler RJ, Renner BR dren. In: Coleman M (ed) The Autistic
Simeon J (1980) Minor physical anom- (1988) The Childhood Autism Rating Syndromes. Amsterdam: North-Hol-
alies in childhood autism: Part 1. Their Scale (CARS). Revised. Los Angeles: land. pp. 95116
relationship to pre- and perinatal com- Western Psychological Services, Inc 59. Wing L (1981) Asperger’s syndrome: a
plications. Journal of Autism and De- 48. Sevin JA, Matson JL, Coe DA, Fee VE, clinical account. Psychological Medi-
velopmental Disorders 10:273 —285 Sevin BM (1991) A comparison and cine 11:115—-129
38. Lord C, Rutter M, Le Couteur A (1994) evaluation of three commonly used au- 60. Wing L (1989) The diagnosis of autism.
Autism Diagnostic Interview-Revised: tism scales. Journal of Autism and De- In: Gillberg C (ed) Diagnosis and Treat-
A revised version of a diagnostic inter- velopmental Disorders 21:417-432 ment of Autism. New York: Plenum
view for caregivers of individuals with 49. Smith DE, Miller SD, Stewart M, Wal- Press
possible pervasive developmental disor- ter TC, Mc Connel JV (1988) Conduc- 61. Wing L (1993) The definition and prev-
ders. Journal of Autism and Develop- tive hearing loss in autistic learning- alence of autism: A review. European
mental Disorders 24:659—-685 disabled and normal children. Journal Child & Adolescent Psychiatry 2:61 —74
39. Lord C, Rutter M, Goode S, Heems- of Autism and Developmental Disor- 62. Wing L, Gould J (1978) Systematic re-
bergen J, Jordan J, Mawhood L, ders, 1:53-65 cording of behaviors and skills of re-
Schopler E (1989) Autism diagnostic 50. Spiker D, Lotspeich L, Kraemer HC, tarded and psychotic children. Journal
observation schedule: a standardized Hallmayer J, McMahon W, Petersen of Autism and Childhood Schizophre-
observation of communicative and so- PB, Nicholas P, Pingree C, Wiese-Slater nia 8:79-97
cial behavior. Journal of Autism and S, Chiotti C, Wong DL, Dimicelli S, 63. Wing L, Gould J (1982) Schedule of
Developmental Disorders 19:185-212 Ritvo E, Cavalli-Sforza LL, Ciaranello handicaps, behavior and skills. 3rd ed.
40. Lund J, Jensen J (1989) Dimensional RD (1994) Genetics of autism: Charac- London; MRC Social Psychiatry Unit
approach to infantile autism in mental- teristics of affected and unaffected chil- 64, Wing L, Gould J (1994) Schedule of
ly retarded adults. Acta Psychiatrica dren from 37 multiplex families. handicaps, behavior and skills. 3rd re-
Scandinavica 80:389-394 American Journal of Medical Genetics vised. London: MRC Social Psychiatry
41. Nordin V, Gillberg C (1996) Autism 54:27-35 Unit
spectrum disorders in children with 51. Steffenburg S, Gillberg C, Steffenburg  65. World Health Organization (1992) The
physical or mental disability or both. U (1992) Psychiatric problems in chil- ICD-10 classification of mental and
Part I: Clinical and epidemiological as- dren with mental retardation and behavioural disorders. Clinical descrip-
pects. Developmental Medicine and seizure disorders. A population-based tions and diagnostic guidelines. Gene-
Child Neurology 38:313 study. Abstract at WHO conference, va: Author.
Goteborg 1992 66. Yirmiya N, Sigman M, Freeman BJ
52. Swettenham J (1995) Detection of Au- (1994) Comparison between diagnostic

tism in Primary Care. Paper presented
at the ACPP - MIDLANDS
BRANCH RESEARCH DAY - Ad-
vances in the Assessment of Autism,
Birmingham, England

instruments for identifying high-func-
tioning children with autism. Journal
of Autism and Developmental Dis-
orders 24:281—-291



