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Abstract: To investigate the prevalence of intellectual disability (ID)

and/or autism spectrum disorders (ASDs) in Western Australia (WA).

A cohort of children born from 1983 to 2010 in WA with an ID and/

or ASD were identified using the population-based IDEA (Intellectual

Disability Exploring Answers) database, which ascertains cases through

the Disability Services Commission (DSC) as well as education sources.

Information on race, gender, mother’s residence at birth and deaths was

obtained through linkage to the Midwives Notification System and the

Mortality Register. Diagnostic information on the cause of ID was

obtained through review of medical records where available and

children were classified as biomedical cause, ASD, or unknown cause.

An overall prevalence of ID of 17.0/1000 livebirths (95% CI: 16.7,

17.4) showed an increase from the 10-year previous prevalence of 14.3/

1000. The prevalence for mild or moderate ID was 15.0 (95% CI: 14.6,

15.3), severe ID was 1.2 (95% CI: 1.1, 1.3), and unknown level of ID

was 0.9 (95% CI: 0.8, 1.0)/1000 livebirths. The prevalence for Abori-

ginal children was 39.0/1000 compared with 15.7/1000 for non-Abori-

ginal children, giving a prevalence ratio of 2.5 (95% CI: 2.4, 2.6).

Prevalence of all ASD was 5.1/1000 of which 3.8/1000 had ASD and ID.

The prevalence of ID has risen in WA over the last 10 years with

most of this increase due to mild or moderate ID. Whilst the prevalence

of ASD has also increased over this time this does not fully explain the

observed increase. Aboriginal children are at a 2.5-fold risk of ID but are

less likely to be accessing disability services.

(Medicine 95(21):e3737)

Abbreviations: ASD = autism spectrum disorder, DSC = Disability

Services Commission, FAS = Foetal Alcohol syndrome, ID =

intellectual disability, WA = Western Australia.

INTRODUCTION
ntellectual disability (ID) is a lifelong condition which
y Smith, MPsych, and Helen Leonard, MBChB

planning and delivery of services. However estimates of the
prevalence of ID in specific populations have been shown to
vary widely from 2 to 21/1000 population.1 Factors affecting
prevalence estimates include those related to the methodology
of the study, such as the source of cases, the criteria used to
identify ID and, the age-group included as well as those
affecting the actual risk of ID, such as gender or sociodemo-
graphic status of the population.1–4 The prevalence of ID was
found to be 18.3/1000 in a recent meta-analysis.1 The highest
individual estimates were in studies of children and adolescents.
Detection during adulthood tends to be less common due to
fewer opportunities for diagnosis outside the schooling system
and the likelihood of early death for those with more severe
disability. Also, improved adaptive functioning during adoles-
cence and early adulthood5,6 may also result in an individual
with a mild ID being less likely to be diagnosed.

ID is characterized by impaired cognitive function and
significant deficits in adaptive functioning, manifest before the
age of 18 years.7 The clinical diagnosis of ID is generally
supported using standardized measures of intelligence, which
derive an intelligence quotient (IQ). For younger children unable
to participate in comprehensive measures of intelligence, a
broader measure of child development may be used. ID is defined
as approximately 2 standard deviations or more below the
population mean, which equals an IQ score of about 70 or below.8

This assessment is done in conjunction with adaptive functioning
tests with a diagnosis of ID also requiring deficits of approxi-
mately 2 standard deviations in both measures, and onset in the
developmental period. The prevalence of ID will vary depending
on the case definition used to define eligibility and the cut-off
scores applied.2 The classification of severity of ID has histori-
cally been defined in categories such as mild, moderate, severe
and profound based on IQ scores with additional information of
the intensity of support needs.9 However in more recent years the
emphasis has moved from reliance on estimates of intelligence to
a greater focus on the impact of ID on adaptive functioning.
Whilst DSM-5 emphasizes the need to use both clinical assess-
ment and standardized testing of intelligence when diagnosing
ID, as was the case with DSM-IV, the severity of the ID in DSM-5
is based on adaptive functioning rather than estimates of
intelligence alone.

For many people with ID, the cause may be due to an
identified biomedical disorder, such as Down syndrome or
Foetal Alcohol Syndrome, a disorder now being recognized
and diagnosed more frequently in WA.10 However where no
clear cause has been identified, as may be the case in over half of
the cases of ID and up to three-quarters of those with mild
ID,11–13 many possible factors may be contributing to the ID.
These include social, behavioral, and educational risk factors.7
of children being diagnosed with autism
D) may also impact on the prevalence of
ound to cooccur in approximately half of
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the cases,14,15 although a recent US study has shown the
increase in autism rates to be greater for those without cooccur-
ring ID.14 Whether the observed rise in autism is due to
diagnostic transfer from ID has also been debated.15 The
improved survival of preterm infants has been associated with
the increased risk of insults to the central nervous system
leading to a range of negative developmental outcomes which
may include ID and autism.16–18

In Western Australia (WA) the prevalence of ID in the
population cohort of children born from 1983 to 1992 was
estimated at 14.3/1000 births.11 The aim of the present study

Bourke et al
was to investigate any change in the prevalence of ID in WA
since the last study was conducted and to investigate trends to
determine if the prevalence is increasing or decreasing.

METHODS
Children born from 1983 to 2010 in WA with an ID and/or

autism were identified using the IDEA (Intellectual Disability
Exploring Answers) database.19 The main source of cases for
the database is the Disability Services Commission (DSC), one
function of which is to assist with the coordination of services
for individuals with disability, including early intervention for
ID and autism. Cases of ID were also identified through the
Education Department of WA, with additional notifications
sourced from Catholic Education and the Association of Inde-
pendent Schools for those born 1983 to 1992, as described
previously.11

Cases ascertained from the DSC were considered eligible for
the study if they had a full scale IQ< 70 and met eligibility for
ID20; they had a condition known to be consistent with ID (such as
Down syndrome); or they had been documented as having ID
after a review of medical files. Level of ID was defined as mild (IQ
55–69), moderate (IQ 40–54), or severe (<40). Cases identified
only through Education sources were considered eligible if they
had a level of ID defined as either mild or moderate, or severe.
From 2006 onwards information provided on the severity of ID
was replaced with a level of educational need (EN) coded as 1
(low need)–5 (high need). An analysis of the correlation between
the previously assigned severity of ID and the level of educational
need has shown that an EN score of 3 or 4 correlates highly with a
mild or moderate ID (94.15%), and EN score of 5 correlates
highly with a severe ID (86.42%) (Kendall’s tau-b¼ 0.804).
Therefore cases identified only through Education sources were
considered eligible for the study if they had an EN level¼ 3 or 4
(coded mild or moderate) or 5 (coded severe). Level of ID for all
cases was then coded into 1 of 3 categories as mild or moderate,
severe or unknown.

The age at ascertainment was based on the year in which
the child registered with DSC or for those known only to
Education sources, the year in which they were first identified
by the Department as requiring educational support. Infor-
mation on date of birth, gender, race, and location at birth were
provided through linkage to the Midwives Notification System
and mortality information from the Deaths Register, using the
WA Data Linkage System.21 For cases ascertained through
DSC, diagnostic information was reviewed from medical
records. Cases were classified as biomedical cause (e.g., chro-
mosomal disorders, metabolic disorders, prenatal exposure to
teratogens such as alcohol, postnatal injury), associated with
ASD, other associated conditions (e.g., prematurity, birth com-

plications) or unknown cause.22 In WA, diagnosis of ASD is
based on the Diagnostic and Statistical Manual (DSM) classi-
fication8 and cases with a mild or moderate, severe or unknown

2 | www.md-journal.com
level of ID were coded as having coexisting ID. For cases with a
biomedical diagnosis cooccurring with autism, the biomedical
cause took precedence for cases with a clear syndrome or
diagnosis consistent with ID. No medical information was
available for cases ascertained only through Education sources
and these were assigned as unknown cause.

Prevalence of ID in any period was defined as the pro-
portion of all children liveborn in WA and alive at the end of the
period, who were diagnosed with ID by 2010. Total prevalence
with follow-up to 2010 was estimated by limiting to birth years
1983 to 2005 to allow for a minimum of 5 years of follow-up,
enabling ascertainment through education sources. Cumulative
prevalence was calculated by progressively estimating the
prevalence for births from 1983, with additional births from
each subsequent year contributing to the prevalence, for birth
years from 1983 to 2005. Prevalence was expressed per 1000
livebirths. Population data by gender, race, and location at birth
and death information for birth years 1983 to 2005 were used for
the denominators. Stata v13 was used for estimation of all
prevalence ratios and 95% confidence intervals using the ‘‘csi’’
command. This procedure estimates standard errors using the
method suggested by Katz et al.23

Ethical approval for this study was granted by the Western
Australian Department of Health Human Research Ethics Com-
mittee (#2011/64). Approval to analyze the data by Aboriginal
and Torres Strait Islander status was granted by the Western
Australian Aboriginal Health Ethics Committee (#613).

RESULTS
There were 721,645 children live born in WA between

January 1, 1983 and December 31, 2010 of which 10,631 were
identified with an ID by 2010. Of these 6953 (65.4%) were
identified through the DSC and 3678 (34.6%) were unique to
Education sources. There were 64.95% males and 35.05%
females. Of the 10,631 there were 330 who had died by
2010. In addition to those with an ID, there were 675 diagnosed
with an ASD and no ID.

The age at case ascertainment either through DSC or only
through Education sources is shown in Figure 1. As the first
cohort of children ascertained through education sources was
provided in 1999 for births 1983 to 1992, without a true age at
ascertainment, only cases notified at the subsequent updates in
2002 and later were plotted. By 6 years of age, 75% of those
identified by DSC had registered, whereas 75% of those ident-
ified only by education were not known until 12 years of age.

PREVALENCE
For births 1983 to 2005, with follow-up to 2010

(n¼ 9625), there was a total prevalence of ID of 17.0/1000
livebirths (95% CI: 16.7, 17.4). The prevalence for mild or
moderate ID was 15.0 (95% CI: 14.6, 15.3), severe ID was 1.2
(95% CI: 1.1, 1.3), and unknown ID was 0.9 (95% CI: 0.8, 1.0)/
1000 livebirths (Table 1). Cumulative prevalence over the
period 1983 to 2005 is shown in Figure 2 by level of ID. These
compare with previous estimates for WA births 1983 to 1992
with follow-up to 1999 of a total prevalence of 14.3/1000 births,
10.6/1000 for mild or moderate ID, 1.4/1000 for severe ID, and
2.3/1000 for unknown ID11 and represent an overall increase in
prevalence of ID of 19% from 1999 to 2010.

The prevalence was 21.7/1000 for males and 12.2/1000 for

Medicine � Volume 95, Number 21, May 2016
females, prevalence ratio 1.78 (95% CI: 1.71, 1.86), which was
similar for both sources of ascertainment (Table 2). The preva-
lence for Aboriginal children was 39.0/1000 compared with

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
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15.7/1000 for non-Aboriginal children, prevalence ratio 2.49
(95% CI: 2.35, 2.64). However for ascertainment through DSC
the prevalence ratio was 1.24 (95% CI: 1.12, 1.37) compared
with 4.95 (95% CI: 4.59, 5.34) for ascertainment through
education sources (Table 2). The increased Aboriginal preva-
lence was highest for those with mild or moderate ID and to a
lesser extent for those with severe ID (prevalence ratio¼ 2.65
and 1.67, respectively) (Table 3). Compared to metropolitan

FIGURE 1. Age at ascertainment by source.
residence (prevalence 15.6/1000), the prevalence was increased
in all regional or remote areas with the highest in very remote
areas being 18.9/1000 (Table 2). However this increase in

TABLE 1. Prevalence of Intellectual Disability for Births 1983–20

Mild or Moderate ID Sever

YOB Age
N

Population
No.

Cases
Prev

(95% CI)
No.

Cases (

2005 5 26,640 197 7.4 (6.4, 8.5) 20 0.8
2004 6 25,209 218 8.6 (7.5, 9.9) 19 0.8
2003 7 24,383 258 10.6 (9.3, 12.0) 17 0.7
2002 8 24,493 292 11.9 (10.6, 13.4) 19 0.8
2001 9 24,618 345 14.0 (12.6, 15.6) 23 0.9
2000 10 24,867 363 14.6 (13.1, 16.2) 23 0.9
1999 11 25,439 371 14.6 (13.2, 16.1) 34 1.3
1998 12 25,353 382 15.1 (13.6, 16.6) 33 1.3
1997 13 24,908 390 15.7 (14.2, 17.3) 25 1.0
1996 14 25,186 429 17.0 (15.5, 18.7) 30 1.2
1995 15 25,065 458 18.3 (16.6, 20.0) 22 0.9
1994 16 25,017 506 20.2 (18.5, 22.0) 24 1.0
1993 17 24,951 468 18.8 (17.1, 20.5) 26 1.0
1992 18 24,900 539 21.6 (19.9, 23.5) 32 1.3
1991 19 24,538 519 21.2 (19.4, 23.0) 48 1.9
1990 20 25,543 464 18.2 (16.6, 19.9) 40 1.6
1989 21 25,010 415 16.6 (15.0, 18.2) 41 1.6
1988 22 24,610 387 15.7 (14.2, 17.4) 35 1.5
1987 23 23,665 424 17.9 (16.3, 19.7) 32 1.4
1986 24 23,324 315 13.5 (12.6, 15.7) 35 1.5
1985 25 22,764 277 12.2 (10.8, 13.7) 26 1.1
1984 26 22,345 240 10.7 (9.4, 12.2) 29 1.3
1983 27 22,414 197 8.8 (7.6, 10.1) 30 1.3
Total 565,242 8454 15.0 (14.6, 15.3) 663 1.2

Age¼Age in 2010, CI¼Confidence interval, ID¼ intellectual disability,
Prev¼ prevalence/1000 livebirths, YOB¼ year of birth.

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
regional and remote areas was not evident for those ascertained
by DSC, with a prevalence ratio from 0.93 in outer regional to
0.80 in very remote regions. The increased prevalence in
regional and remote areas was also only evident for those with
mild or moderate ID (Table 3).

There were 2307 children born 1983 to 2010 and alive in
2010 who were diagnosed with an ASD. Of the 2307, 675
(29.3%) definitely did not have an ID. The total ASD preva-
lence was 4.1/1000 births, with 2.6/1000 with an ID and 1.2/
1000 with no ID. Total ASD increased from 0.7/1000 for 1983
births to a maximum of 6.7/1000 for 1997 births, before
declining to 3.3/1000 for 2005 births. The establishment in
WA in 1991 of a multidisciplinary Central Diagnostic Panel
which was set up to conduct the diagnostic assessment of
autism, coincided with a marked increase in the annual inci-
dence of autism.24 A further marked increase was observed
when early intervention funding for autism was set up in 1997.15

Limiting to birth years 1993 to 2005, when the diagnostic
processes for ASD became more regulated, shows a prevalence
of all ASD of 5.1/1000, of which 3.8/1000 had ASD and ID. The
prevalence of ASD with ID was previously estimated in 1999
for births 1983 to 1992 as 0.8/1000 births.25

Causes of Intellectual Disability
For the 11,306 children born 1983 to 2010 and diagnosed

Prevalence of Intellectual Disability and Autism Spectrum Disorders
with either ID or autism, 1955 (17.3%) had been assigned a
biomedical diagnosis; 2307 (20.4%) had a diagnosis of ASD, of
whom 1632 (14.4%) had comorbid ID; 2404 (21.3%) had an

05, With Follow-Up to 2010

e ID Unknown ID Total ID

Prev
95% CI)

No.
Cases

Prev
(95% CI)

No.
Cases

Prev
(95% CI)

(0.5, 1.2) 43 1.6 (1.2, 2.2) 260 9.8 (8.6, 11.0)
(0.4, 1.2) 25 0.99 (0.6, 1.5) 262 10.4 (9.2, 11.7)
(0.4, 1.1) 30 1.2 (0.8, 1.8) 305 12.5 (11.2, 14.0)
(0.5, 1.2) 46 1.9 (1.4, 2.5) 357 14.6 (13.1, 16.2)
(0.6, 1.4) 33 1.3 (0.9, 1.9) 401 16.3 (14.7, 18.0)
(0.6, 1.4) 30 1.2 (0.8, 1.7) 416 16.7 (15.2, 18.4)
(0.9, 1.9) 35 1.4 (1.0, 1.9) 440 17.3 (15.7, 19.0)
(0.9, 1.8) 23 0.9 (0.6, 1.4) 438 17.3 (15.7, 19.0)
(0.6, 1.5) 20 0.8 (0.5, 1.2) 435 17.5 (15.9, 19.2)
(0.8, 1.7) 12 0.5 (0.2, 0.8) 471 18.7 (17.1, 20.4)
(0.6, 1.3) 13 0.5 (0.3, 0.9) 493 19.7 (18.0, 21.5)
(0.6, 1.4) 13 0.5 (0.3, 0.9) 543 21.7 (19.9, 23.6)
(0.7, 1.5) 13 0.5 (0.3, 0.9) 507 20.3 (18.6, 22.2)
(0.9, 1.8) 32 1.3 (0.9, 1.8) 603 24.2 (22.3, 26.2)
(1.4, 2.6) 25 1.0 (0.7, 1.5) 591 24.1 (22.2, 26.1)
(1.2, 2.2) 20 0.8 (0.5, 1.2) 525 20.6 (18.8, 22.4)
(1.1, 2.2) 23 0.9 (0.6, 1.4) 478 19.1 (17.4, 20.9)
(1.0, 2.0) 18 0.7 (0.4, 1.2) 441 17.9 (16.3, 19.7)
(0.9, 1.9) 10 0.4 (0.2, 0.8) 466 19.7 (18.0, 21.5)
(1.1, 2.2) 8 0.3 (0.2, 0.7) 358 15.4 (14.4, 17.8)
(0.8, 1.7) 12 0.5 (0.3, 0.9) 315 13.8 (12.6, 15.7)
(0.9, 1.9) 13 0.6 (0.3, 1.0) 282 12.6 (11.2, 14.2)
(0.9, 1.9) 11 0.5 (0.2, 0.9) 238 10.6 (9.3, 12.0)
(1.1, 1.3) 508 0.9 (0.8, 1.0) 9625 17.0 (16.7, 17.4)

N population¼ number of livebirths in Western Australia, alive in 2010,
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associated condition/risk factor such as prematurity, birth com-
plications or epilepsy; and the remainder (41%) had no diag-
nosis. These included the 3678 children who were only
ascertained through education sources where no medical infor-
mation is provided. The most common biomedical diagnoses
were Down syndrome (33.6% of all biomedical cases), other
genetic (including chromosomal) abnormalities or birth defects
(43.3%), infections (6%), maternal alcohol (5.1%), and post-
natal injury (2.6%). Whilst ASD prevalence (both with and
without ID) increased over the period, the prevalence of bio-

FIGURE 2. Cumulative prevalence for births 1983 to 2005 with follo
level of ID is included with mild or moderate ID. Total previous p
medical cause and of severe ID of unknown cause remained
fairly constant (Figure 3). Mild or moderate ID of unknown
cause has increased over the period and the decline in latter

TABLE 2. Prevalence of Intellectual Disability in Western Australi
According to Source of Ascertainment, for Births 1983–2005 Asc

Total

No.
Cases Prev

�
PR

(95% CI)
No.

Cases P

Female 3349 12.2 1.0 (ref) 2072
Male 6276 21.7 1.78 (1.71, 1.86)§ 3895
Non-Aboriginal 8361 15.7 1.0 (ref) 5549
Aboriginal 1264 39.0 2.49 (2.35, 2.64)§ 418
Major City 4041 15.6 1.0 (ref) 2779
Inner regional 2965 18.6 1.19 (1.14, 1.25)§ 1784
Outer regional 903 17.3 1.11 (1.03, 1.19)§§ 521
Remote 410 18.1 1.16 (1.05, 1.28)§§ 232
Very remote 816 18.9 1.21 (1.12, 1.31)§ 370
missing 490 16.8 1.08 (0.98, 1.18) 281
All 9625 17.0

(16.7, 17.4)
5967

(10

CI¼ confidence interval, DSC¼Disability Services Commission, PR¼ p�
Prevalence/1000 livebirths.

§P< 0.0001.
§§P< 0.005.

4 | www.md-journal.com
years is likely due to a delay in ascertaining children over
5 years of age.

DISCUSSION
The prevalence of ID in WA has increased over the past

10 years compared with previous estimates. Most of the
increase has been in those with mild or moderate ID. This
increase is associated in a large part with an increased
prevalence of ASDs for whom 70% had comorbid ID or an

p to 2010 by severity of intellectual disability (ID). Note: Unknown
alence is for births 1983 to 1992 with follow-up to 1999.
unknown level of ID. The prevalence of ID for Aboriginal
children and young adults is 2 and a half times that of non-
Aboriginal children and young adults.

a by Gender, Maternal Race, and Place of Residence at Birth,
ertained to 2010

DSC Contact Education Only

rev
�

PR
(95% CI)

No.
Cases Prev

�
PR

(95% CI)

7.5 1.0 (ref) 1277 4.6 1.0 (ref)
13.4 1.79 (1.70, 1.89)§ 2381 8.2 1.77 (1.66, 1.90)§

10.4 1.0 (ref) 2812 5.3 1.0 (ref)
12.9 1.24 (1.12, 1.37)§ 846 26.1 4.95 (4.59, 5.34)§

10.7 1.0 (ref) 1262 4.9 1.0 (ref)
11.2 1.04 (0.98, 1.11) 1181 7.4 1.52 (1.40, 1.65)§

10.0 0.93 (0.85, 1.02) 382 7.3 1.50 (1.34, 1.68)§

10.2 0.95 (0.84, 1.09) 178 7.9 1.61 (1.38, 1.89)§

8.6 0.80 (0.72, 0.89)§ 446 10.3 2.12 (1.90, 2.36)§

9.7 0.90 (0.80, 1.02) 209 7.2 1.47 (1.27, 1.70)§

10.6
.3, 10.8)

3658 6.5
(6.3, 6.7)

revalence ratio.

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 3. Prevalence of Intellectual Disability in Western Australia by Gender, Maternal Race, and Place of Residence at Birth,
According to Source of Ascertainment, for Births 1983–2005 Ascertained to 2010

Total Mild or Moderate Severe Unknown

No.
Cases Prev

�
PR

(95% CI)
No.

Cases Prev
�

PR
(95% CI)

No.
Cases Prev

�
PR

(95% CI)
No.

Cases Prev
�

PR
(95% CI)

Female 3349 12.2 1.0 (ref) 2983 10.8 1.0 (ref) 242 0.9 1.0 (ref) 124 0.4 1.0 (ref)
Male 6276 21.7 1.78

(1.71, 1.86)
5471 18.9 1.75

(1.67, 1.82)
421 1.4 1.66

(1.41, 1.94)
384 1.3 2.95

(2.41, 3.61)
Non-Aboriginal 8361 15.7 1.0 (ref) 7280 13.7 1.0 (ref) 602 1.1 1.0 (ref) 479 0.9 1.0 (ref)
Aboriginal 1264 39.0 2.49

(2.35, 2.64)
1174 36.2 2.65

(2.50, 2.82)
61 1.9 1.67

(1.28, 2.17)
29 0.9 1.00

(0.68, 1.45)
Major city 4041 15.6 1.0 (ref) 3488 13.5 1.0 (ref) 317 1.2 1.0 (ref) 236 0.9 1.0 (ref)
Inner regional 2965 18.6 1.19

(1.14, 1.25)§
2622 16.4 1.22

(1.16, 1.28)§
186 1.2 0.96

(0.80, 1.14)
157 1.0 1.08

(0.88, 1.32)
Outer regional 903 17.3 1.11

(1.03, 1.19)§§
809 15.5 1.15

(1.07, 1.24)§
51 1.0 0.80

(0.59, 1.07)
43 0.8 0.91

(0.65, 1.25)
Remote 410 18.1 1.16

(1.05, 1.28)§§
374 16.5 1.23

(1.10, 1.36)§
25 1.1 0.91

(0.60, 1.35)
11 0.5 0.53

(0.29, 0.98)þ

Very remote 816 18.9 1.21
(1.12, 1.31)§

735 17.0 1.26
(1.17, 1.37)§

46 1.1 0.87
(0.64, 1.19)

35 0.8 0.89
(0.62, 1.27)

Missing 490 16.8 1.08
(0.98, 1.18)

426 14.6 1.09
(0.98, 1.20)

38 1.3 1.07
(0.76, 1.49)

26 0.9 0.98
(0.65, 1.47)

All 9625 17.0
(16.7, 17.4)

8454 15.0
(14.6, 15.3)

663 1.2
(1.1, 1.3)

508 0.90
(0.8, 1.0)

CI¼ confidence interval, PR¼ prevalence ratio.�
Prevalence/1000 livebirths.

§P< 0.0001.
§§P< 0.005.
þP< 0.05.
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mated39–43 and the provision of services for these families is
The proportion of cases identified through the DSC has
increased (65% compared with 45% previously) but those
identified only by education sources are now even more likely
to be Aboriginal. The two and half-fold higher prevalence of ID
in Aboriginal children is similar to that previously reported in
WA11; however, for those identified only through education
sources this risk has increased from 3- to 5-fold. The widening
of this disparity is concerning, as although children identified
within the education system should be receiving support in this
setting, they will not be receiving the early intervention services
so crucial to a child’s development.26 Our finding of the
increased likelihood that Aboriginal children will have a mild
or moderate ID may partly explain why these children may not
be diagnosed until they are challenged within the school system.
It may also be that parents are less likely to access early
intervention services for their child due to less considered need
for services, a lack of awareness of services or difficulties in
navigating the disability support system. However, the associ-
ation between lower socioeconomic status and increased rates
of ID well documented here and elsewhere3,4,25 also helps
explain the diminished access to these services by Aboriginal
children. The increasing awareness and diagnosis of Fetal
Alcohol Syndrome (FAS) in WA10 suggests that a proportion
of the ID of unknown cause seen in our Aboriginal population
and ascertained through education sources may be due to
FAS.27

Changes in diagnostic criteria for ASDs from DSM-III to
DSM-IV, increased awareness and acceptance of this diagnosis
as well as specific funding for early intervention have been
shown to affect the prevalence of ASD15,24 and further effects
are expected with the introduction of DSM-5.28 Our study
reflects the observed increase in ASDs seen in other
countries29–33 as well as in WA.15 We estimated a prevalence
of all ASD, both with and without ID, of 5.1/1000 in the latter
period since 1993 when the introduction of a Central Diagnostic
Panel brought a coordinated approach to the diagnostic process
of ASDs. The increase we have observed in overall prevalence
of ID may be partly attributable to an increase in ASD, which
we calculated as 2.6/1000 for those with ASD and ID over the
whole study period. The mechanisms for this possible contri-
bution may be a real increase in ASD, where a proportion of
cases will have ID; increased opportunity for diagnosis of ASD
cases, in whom both ASD and ID would previously have been
undiagnosed; or we may have incorrectly attributed the pre-
sence of ID to some individuals with ASD, whose intelligence
was unable to be tested. However, it cannot fully explain the rise
in ID which we have shown. It is possible that improved
screening and diagnostic practices may have contributed to
this increase. It is also possible that a proportion of the observed
increase in mild or moderate ID may be attributable to un-
diagnosed Fetal Alcohol Syndrome, as highlighted in a study of
WA mothers hospitalized for alcohol-related disorders.27 This
study conservatively estimated that about 4% of all nongenetic
ID was related to heavy maternal alcohol use, with almost 16%
attributable for Aboriginal children. The majority (over 90%) of
the children had a mild or moderate ID.

With a greater number of infants now surviving very
preterm birth17 and the increasing proportion of infants being
born preterm between 34 and 38 weeks34 there is increasing
evidence of poorer neurological outcomes16,35,36 as well as high
hospitalization rates34,37,38 in these children. It is possible that
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the increase we have seen in the prevalence of mild to moderate
ID may also be associated with increasing preterm birth rates
and the associated neurodevelopmental consequences.

6 | www.md-journal.com
The main strength of this study is its use of a population-
based database on children diagnosed with ID using psycho-
logical assessments based on a number of sources and its
ability to observe trends over time. The linkage of population
birth data provided information on race and location at birth in
order to observe differences. A study investigating trends in
the prevalence of specific developmental disabilities for 8-
year olds in Atlanta, US over the period 1991 to 2010 using
multiple education and health sources, found the prevalence
of ID remained fairly stable over this time with an average of
13/1000.33 However, we found the majority (60%) of children
ascertained only through education sources were not ident-
ified with ID until after 8 years of age which may explain our
higher total prevalence of ID. The US study showed similar
increased prevalence of ID in males and non-Hispanic Black
children with the majority of children classified with mild ID
(63.7%) compared with 87.8% with mild or moderate ID in
our study.

A limitation of the study is that it may be missing a small
number of cases which were ascertained through Catholic and
Independent schools for births 1983 to 1992 but not for later
birth years, although the number unique to this source was small
(3.5%). The inability to obtain medical information on cases
ascertained only through education sources is a limitation and
therefore information on the associated causes of ID are limited
to those accessing disability services. It is also likely that some
children ascertained through the DSC in recent years may not
have been fully investigated before registration such that infor-
mation on the etiology of their ID was not available to the
database. Only children with a known intelligence assessment
of borderline or no ID were included in the ASD without ID
group. Thus children with an autism diagnosis but an unknown
level of ID were classified within the comorbid ASD and ID
group. Therefore there may be some children within the ASD
with ID group who will be subsequently found not to have an
ID. Different categorizations of severity level of ID has been
recognized as a methodological difficulty8; however, for this
study it was necessary to combine the categories of mild and
moderate ID into 1 group. This may make some comparisons
with other studies difficult.

Prevalence studies on ID provide an important estimate of
the depth of support that may be required within a community
across many areas including disability services, health, edu-
cation, and family support. The impact of caring for a child with
ID or autism on parental well-being cannot be under-esti-
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an important component in enabling a better quality of life for
their child.44

CONCLUSION
Estimates of the prevalence of ID have risen over the last

10 years from 14.3/1000 to 17.0/1000 with most of this increase
in the mild or moderate ID group. Whilst the prevalence of ASD
has also increased over this time, estimated in the most recent
years to be 5.1/1000 of which 3.8/1000 had comorbid ID, this
does not fully explain the observed increase. Compared to non-
Aboriginal children, Aboriginal children are at a 2.5-fold
increased risk of ID but are much less likely to be accessing
services through the DSC. It is possible the observed increase
may be due to improved screening and diagnostic practices

however a proportion of the observed increase in mild or
moderate ID may be attributable to undiagnosed Fetal
Alcohol Syndrome.
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