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tion.  The diagnosis of autism has
broadened since it was first described in
1943,4 and there is evidence of poor agree-
ment among clinicians about what consti-
tutes autism for less severely affected
children,5 and whether subgroups of autism
are distinct.6 Variation in study methods has
108 M
ABSTRACT

Aim:  To ascertain the incidence of autism spectrum disorders in Australian children.
Setting:  New South Wales (NSW) and Western Australia (WA), July 1999 to December 
2000.
Design:  Data were obtained for WA from a prospective register and for NSW by active 
surveillance.
Main outcome measures:  Newly recognised cases of autism spectrum disorders 
(defined as autistic disorder, Asperger disorder and pervasive developmental disorder 
not otherwise specified [PDD-NOS]) in children aged 0–14 years; incidence was 
estimated in 5-year age bands (0–4 years, 5–9 years, 10–14 years).
Results:  In WA, 252 children aged 0–14 years were identified with autism spectrum 
disorder (169 with autistic disorder and 83 with Asperger disorder or PDD-NOS). 
Comparable figures in NSW were 532, 400 and 132, respectively. Most children were 
recognised with autistic disorder before school age (median age, 4 years in WA and 
3 years in NSW). Incidence of autistic disorder in the 0–4-years age group was 5.5 per 
10 000 in WA (95% CI, 4.5–6.7) and 4.3 per 10 000 in NSW (95% CI, 3.8–4.8). Incidence 
was lower in older age groups. The ratio of all autism spectrum disorders to autistic 
disorder alone was 1.5:1 in WA and 1.3:1 in NSW, and rose with age (1.8:1 and 2.9:1 
in 10–14-year-olds in WA and NSW, respectively).
Conclusions:  These are the first reported incidence rates for autism for a large 
Australian population and are similar to rates reported from the United Kingdom. 
Ongoing information gathering in WA and repeat active surveillance in NSW will 

MJA 2005; 182: 108–111
help to monitor any future changes.
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 ntly, there has been controversy

out the incidence of autism and
ether it is increasing. Two reasons

commonly suggested for a perceived
increase are the lack of consistency of diag-
noses and changes in diagnostic classifica-

1-3

also been implicated as a cause of differences
in reported prevalence.1,7

The concept of a continuum of autism
was first discussed in 1979,8 and the terms
“autistic spectrum disorder” and “autistic
continuum” were introduced in 1988.9 To
illustrate the complexity, the ICD-10 Interna-
tional classification of mental and behavioural
disorders10 and the Diagnostic and statistical
manual of mental disorders, 4th edition (DSM-
IV)11 include “childhood autism” (ICD-10)
and “autistic disorder” (DSM-IV) in a broad
category of “pervasive developmental disor-
ders” (PDDs). This also includes, when
intelligence and language development are
normal but there are social interaction and
behavioural problems, the classification
“Asperger disorder”, and, when symptoms
are insufficient for the above diagnoses, the
classifications “atypical autism”, “other
PDD” and “PDD unspecified” (ICD-10), and
“PDD not otherwise specified” (PDD-NOS)
(DSM-IV). Contributing to the debate is the
fact that the criteria for these diagnoses were

derived through consensus, and that cut-offs
have been hard to define.12,13

To assess whether autism is increasing, we
need epidemiological studies in which inci-
dence can be measured accurately.7,14,15

This study describes the incidence of newly
recognised autism spectrum disorders
(defined as autistic disorder, Asperger disor-
der and PDD-NOS) in children in two Aus-
tralian states.

METHODS

Setting

The study was conducted in Western Aus-
tralia (WA) and New South Wales (NSW)
between July 1999 and December 2000.

Case ascertainment

Western Australia: Since January 1999, the
WA Register for Autism Spectrum Disorders
has collected details of all newly diagnosed
cases in WA of autistic disorder, Asperger
disorder and PDD-NOS.16 Cases of child-
hood disintegrative disorder are also
recorded but were excluded from this study.

For the Register, autistic disorder and
Asperger disorder are defined according to
DSM-IV criteria.11 As the DSM-IV does not
specifically define PDD-NOS, the Register
defines it as cases satisfying four DSM-IV
criteria for autistic disorder, including at
least one social criterion and at least one
communication or behavioural criterion.17

In WA, diagnosis of autism spectrum
disorders usually incorporates assessments
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by a team of health professionals familiar
with autism, including a paediatrician or
psychiatrist, clinical psychologist and
speech pathologist, as this is a requirement
for eligibility for government assistance for
early intervention services. Autism diagnos-
tic and intervention services are centralised
in the WA capital, Perth, with most diag-
noses made at four government centres.
However, as up to 30% of cases per year are
diagnosed in private practice, informal net-
works have been established to encourage
clinicians to forward demographic and diag-
nostic information to the Register. The
number of cases reported to the Register is
compared with the number of cases diag-
nosed at each centre annually, and any
missed cases are added.
New South Wales: As NSW lacks centralised
diagnostic and intervention services for
autism spectrum disorders, we established a

system of active surveillance, modelled on
the Australian Paediatric Surveillance
Unit.18,19

Contact details of medical, educational and
community services professionals who might
have contact with children with autism were
obtained from the Royal Australasian College
of Physicians, the Faculty of Child and Ado-
lescent Psychiatry of the Royal Australian and
New Zealand College of Psychiatrists, the
Department of Community Services (DOCS),
the Department of Education and Training
(DET) and the Autism Association of NSW.
They included general and developmental
paediatricians, community child health doc-
tors, paediatric geneticists and neurologists,
adolescent medicine physicians, psycholo-
gists, speech and language pathologists,
school placement professionals with the
Autism Association of NSW, and DET district
guidance officers.

These professionals were asked whether
they had had contact with children aged 0–
14 years with autism, and those who had
were invited to participate in the study; 77%
agreed. Agreement rate varied between
groups (district guidance officers, 56%;
Autism Association professionals, 67%; psy-
chiatrists, 71%; paediatricians, 85%; and
DOCS psychologists, 89%). A further 146
professionals who heard of the study
through advertisements and presentations
volunteered to participate. These included
early intervention workers, psychologists,
speech and language pathologists, teachers
and school counsellors.

A total of 466 professionals agreed to par-
ticipate. They were sent monthly postcards or
emails asking if they had had contact with
any child aged 0–14 years who was newly
recognised in the previous month with at
least one DSM-IV criterion for autistic disor-
der. They were also asked to complete a
detailed questionnaire about any cases,
including a checklist of DSM-IV criteria.
Overall response rate to mail-outs was 82%.

We classified cases as autistic disorder,
Asperger disorder or PDD-NOS using the
DSM-IV checklist and the definitions of the
WA Register. Cases that fulfilled criteria for
both autistic and Asperger disorder were
classified as the former.6 If DSM-IV criteria
were incomplete, but a diagnosis was availa-
ble from a psychiatrist, paediatrician or
multidisciplinary team, we used that diag-
nosis (10% of cases). Children who were
known to have been diagnosed with autism
or had been recognised to have any autistic
features before July 1999 were excluded.

Analysis
All children aged 0–14 years who were
reported in the two states as newly recog-
nised between July 1999 and the end of
December 2000 with autistic disorder,
Asperger disorder or PDD-NOS were con-
sidered incident cases. Incidence in 5-year
age bands was estimated using data from the
Australian Bureau of Statistics for children
resident in WA and NSW in the various age
groups in 1999 and 2000.20 The denomina-
tor used was the total number of children of
the same age in 2000 plus half the number
of children in these age groups in 1999.
Annual incidence rates and 95% confidence
intervals were calculated using exact meth-
ods with Epi Info version 6.21

Ethical approval
In WA, ethical approval for the establish-
ment of the Register was received from the

1 Age distribution of children newly recognised with autism spectrum disorders 
in two Australian states, July 1999 to December 2000

PDD-NOS = pervasive developmental disorders not otherwise specified.
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University of Western Australia, The Prin-
cess Margaret Hospital, the Disability Serv-
ices  Commission,  the S tate Chi ld
Development Centre, and the Royal Austral-
ian and New Zealand College of Psychia-
trists. Confidential information (child’s
name, date of birth and postcode) were
included with the written permission of
parents at the time of diagnosis. If permis-
sion was not provided, children were
included on the register without identifiers.

In NSW, ethical approval was obtained
from two area health services, the Depart-
ment of Community Services, the Autism
Association of NSW and the University of
Sydney for clinicians to provide information
with limited identifiers (first two initials of
first name and surname, date of birth, post-
code and sex) to the study without parents’
consent. The Department of Education and
Training gave permission for children to be
reported to the study with either consent
from parents/carers or after one month of
not hearing from the parents. Education
professionals could report children but not
provide further information.

RESULTS
The WA Register included 252 children
aged 0–14 years who were newly diagnosed
with autism spectrum disorders between
July 1999 and December 2000: 169 with
autistic disorder and 83 with Asperger dis-
order or PDD-NOS. They comprised 105
children with identifying information and
147 without this information.

In NSW, in the same period, we received
1395 reports of children with at least one
DSM-IV criterion of autistic disorder, and
classified 532 of these with autism spectrum
disorders: 400 with autistic disorder and
132 with Asperger disorder or PDD-NOS.
The remaining reports were excluded
because they were duplicates (201); the
child did not fit the study criteria (eg, not a
NSW resident, older than 14 years, previ-

ously recognised with autistic features)
(437); the report provided insufficient infor-
mation for classification (135); the child did
not satisfy the criteria for autistic disorder,
Asperger disorder or PDD-NOS (72); or the
child was reported to satisfy the criteria, but
parents/carers had refused consent to reveal
more details (18).

The age distribution of children with
autism spectrum disorders at the time of
reporting is shown in Box 1. In both states,
most children were newly recognised with
autistic disorder before school entry, with a
median age of diagnosis of 4 years in WA
and 3 years in NSW. Asperger disorder and
PDD-NOS were recognised at median ages
of 4 years in WA and 6 years in NSW.

The annual incidence of newly recognised
autism spectrum disorders is shown by 5-
year age group in Box 2. The incidence of
both autistic disorder and Asperger disorder
and PDD-NOS was higher in WA than in
NSW in all age groups, with the difference
most marked for 0–4-year-olds with
Asperger disorder or PDD-NOS. The highest
incidence was for autistic disorder in the 0–
4-years age group: 5.5 per 10 000 in WA
and 4.3 per 10 000 in NSW.

The ratio of all autism spectrum disorders
to autistic disorder alone was 1.3:1 in NSW
and 1.5:1 in WA. This ratio increased with
increasing age, from 1.2:1 for 0–4-year-olds
to 2.9:1 for 10–14-year-olds in NSW, and
from 1.4:1 for 0–4-year-olds to 1.8:1 for 10–
14-year-olds in WA.

DISCUSSION

This study shows that a large number of
Australian children were newly recognised
with autistic spectrum disorders, particu-
larly autistic disorder, in NSW and WA in
1999 and 2000. The annual incidence in the
0–4-years age group in WA was 5.5 per
10 000 for autistic disorder and 8.0 per
10 000 for all autism spectrum disorders.
Comparable figures for NSW were 4.3 and

5.1 per 10 000. Incidence was lower in
older age groups. These results are the first
reported figures for incidence of autistic
disorder and other autism spectrum disor-
ders in a large Australian population. The
differences between the states are likely to
be due to differences in ascertainment.

The incidence figures for both states are
likely to be underestimates of the true inci-
dence, particularly for Asperger disorder
and PDD-NOS. However, the potential
underascertainment can not be quantified,
as no other information is available about
the incidence of autism in NSW or WA. In
both states, case ascertainment relied on
reporting by professionals. In NSW, partici-
pation of relevant professionals was incom-
plete, and a substantial number of reports
included insufficient information for diag-
nosis. In addition, many children were
excluded from the study because of previous
identification with autistic behaviour. Case
ascertainment may have been greater in WA,
which has a smaller population than NSW
and more centralised autism diagnostic serv-
ices, which are directly linked to the Regis-
ter for Autism Spectrum Disorders.

However, in both states, factors associated
with service contact may also have led to
underascertainment, including variation in
symptom onset, delay in seeking help from
services, and waiting periods for assessment
(which can be up to 12 months for school-
aged children in WA).

Problems in ascertainment are magnified
for children who fulfil the diagnostic criteria
for Asperger disorder or PDD-NOS but not
autistic disorder. In WA, these children may
have been underascertained because they-
were less likely to access healthcare services,
while in NSW they may have been under-
ascertained because of the low participation
rate of education professionals (56%), clini-
cian unwillingness to report children with
less certain diagnostic labels, and clinician
concern about the workload of reporting. In
addition, overlap between autistic disorder
and Asperger disorder is an international
problem for estimating the incidence of
autistic subgroups.6 The most complete
information about PDD is likely to come
from population screening6 or population-
based surveillance.22

Internationally, few data have been pub-
lished on the incidence of autism and other
PDDs, and comparisons are difficult because
of differences in definitions, age groups
assessed and methods. The ratio of other
PDD to autism has ranged from 0.7:1 to
3.3:1 in prevalence studies.22-24 Our inci-

2 Annual incidence of autism spectrum disorders in two Australian states, 
July 1999 to December 2000

Annual incidence per 10 000 children in age group (95% CI)

Age 
(years)

Autistic disorder
Asperger disorder and 

PDD-NOS 
All three disorders 

combined 

NSW WA NSW WA NSW WA

0–4 4.3 (3.8–4.8) 5.5 (4.5–6.7) 0.8 (0.0–1.1) 2.5 (1.8–3.3) 5.1 (4.6–5.7) 8.0 (6.8–9.3)

5–9 1.6 (1.3–1.9) 2.4 (1.8–3.2) 0.7 (0.0–0.9) 1.1 (0.0–1.7) 2.3 (1.9–2.7) 3.5 (2.8–4.4)

10–14 0.3 (0.0–0.4) 0.8 (0.0–1.3) 0.5 (0.0–0.7) 0.6 (0.0–1.1) 0.8 (0.0–1.0) 1.4 (0.0–2.0)

PDD-NOS = pervasive developmental disorders not otherwise specified.
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dence data are similar to those reported for
children aged 1–4 years in the United King-
dom in 1995–1996, where an incidence of
4.3 per 10 000 was found for autism and 8.9
per 10 000 for all autism spectrum disor-
ders, based on records of child development
centres.24 A 1999 UK study reported an
incidence of 2.1 per 10 000 for autism for
children aged up to 12 years, based on a
general practice research database.25 In Aus-
tralia, a recently reported study from the
Barwon region of Victoria reported an inci-
dence of autism spectrum disorders of 4.26
per 10 000 person-years in children aged 2–
17 years during the period 1998–2002.26

Total population of children in this age
group was about 50 000. Incidence of autis-
tic disorder was not reported separately. To
date, incidence figures have not been availa-
ble from the United States.

A limitation of the WA Register as a
research tool is the need for parental consent
to include identifying information. Consent
was received for only about a third of cases
collected since 1999,27 possibly because
consent is requested from parents at a sensi-
tive time, and because the task of obtaining
consent is a workload burden for clinicians.
This affects the ability to collect detailed
information and to link data to other health
research databases. This limitation might be
overcome if protocols were implemented for
using named patient data in population-
based registries that provide a large benefit
to the community at relatively low risk to
participants.28,29

In NSW, gaining ethics approval for active
surveillance was a lengthy process, as
described by others.30 We agree with sug-
gestions that consideration be given to
either a single institutional ethics committee
acting as the sole reviewer for large popula-
tion-based epidemiological studies30 or to
the development of state or national ethics
bodies.28,30,31 However, neither approach
would completely resolve the burden of
applications for surveillance systems such as
ours, which involve government and non-
government organisations outside the
healthcare sector.

Despite the limitations of this study, it
shows that a large number of children were
newly recognised with autism spectrum dis-
orders, particularly autistic disorder, in the
study period. These children require suffi-
cient and appropriate health, community
and education services to cater for their
ongoing needs.

In addition, the study has provided a
baseline for assessing whether the incidence

of autism spectrum disorders is increasing in
NSW and WA. Ongoing information gather-
ing in WA and repeat active surveillance in
NSW will help monitor any future changes.
Ideally, national, ongoing data collection
should be established for autism and other
developmental disabilities in Australia.
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