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ABSTRACT

Objectives This study aimed to (1) provide an update

on the prevalence of parent-reported autism spectrum
disorder (ASD) diagnosis and new information about
teacher-reported ASD in two nationally representative
Australian cohorts at ages 10—11 years, (2) examine
differences in cohort demographic and clinical profiles
and (3) compare the prevalence of teacher-reported ASD
and any changes in categorisation over time across the
cohorts.

Design Secondary analyses were undertaken using data
from the Longitudinal Study of Australian Children (LSAC).
Participants Children were recruited at kindergarten age
(K cohort; birth year 1999/2000) and birth (B cohort; birth
year 2003/2004), with follow-up of every 2 years for six
waves.

Primary outcome measures Parent-reported and
teacher-reported ASD diagnosis was ascertained at three
time points (waves 4-6).

Results At age 10-11 years, the adjusted prevalence of
parent-reported ASD diagnosis was 3.9% (95% Cl 3.2 to
4.5) and 2.4% (95% Cl 1.6 to 2.9) in the B and K cohorts,
respectively. Teacher-reported prevalence of ASD was 1.7%
(95% Cl 1.2 to 2.1) in the B cohort and 0.9% (95% Cl 0.56
to 1.14) in the K cohort. Parents reported fewer conduct and
peer problems and teachers more pro-social behaviour in

B relative to K cohort ASD children. Children reported only
by parents in the later-born B cohort had milder behaviour
problems than parent-agreed and teacher-agreed cases.
Although individual switching to ASD from other categories
from 8-9 to 10-11 years was low (K cohort n=5, B cohort
n=6), teachers reported more children with ASD in the B than
K cohort at 10—11 years and fewer children with emotional/
behavioural problems.

Conclusions The higher prevalence of parent-reported
and teacher-reported ASD diagnosis in the later-born
cohort may be partially explained by identifying children
with milder behavioural problems as ASD and a change
in the use of diagnostic categories in schools.

Autism spectrum disorder (ASD) emerges
in early childhood and is characterised by
atypical neurodevelopment resulting in
social-communication impairment and rigid
and repetitive patterns of behaviour." Once
thought to be relatively rare, there has been a

Strengths and limitations of this study

» A strength of this study is the population
representative sample, the Longitudinal Study of
Australian Children.

» Another strength of this study is the comparison of
two birth cohorts of children born 4 years apart.

» The main limitation is the use of parent-reported and
teacher-reported, rather than clinician-verified, ASD
diagnoses.

worldwide increase in the prevalence of chil-
dren diagnosed with ASD with figures rising
from 2 to 6,/10,000 in epidemiological studies
prior to the 1990s” to current estimates of up
to 260,/10,000 or 2.6%.”

To explain the increasing prevalence of
ASD, changes in risk factors or etiological
causes and non-etiological factors have been
explored. These include factors which may
be on the causal pathway to ASD such as the
effect of increasing parental age’ and other
perinatal risk factors such as gestational age
and birth weight.” However, studies gener-
ally suggest minimal contribution (<1%) to
increasing ASD prevalence rates.” Non-eti-
ological factors have explained a much
higher proportion of the increase in ASD
prevalence and include: changing diagnostic
criteria contributing to higher functioning
or milder cases being identified; diagnostic
switching or substitution—favouring an ASD
diagnostic label over another previously used
category such as intellectual disability; and
increased use of developmental surveillance
or screening which may result in the identifi-
cation of milder, previously unidentified and
younger cases.” ' Ascertainment methods
for cases across studies have varied widely,
from population representative samples to
use of education, health or welfare data,
resulting in further variation in prevalence
estimates.” !
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The Longitudinal Study of Australian Children (LSAC)
is a nationally representative study,” "’ which commenced
in 2003 comprising a birth (B cohort; recruited at 0-1
years; birth year 2003/2004) and kindergarten (K cohort;
recruited at 4-5 years; birth year 1999,/2000) cohort. Using
LSAC data, our group previously reported the prevalence
of ASD diagnosis at under 7 years of age was higher in the
later-born B cohort (2.5%) compared with the K cohort
(1.5%)."* This finding was similar to cohort effects found in
other countries where later birth years are associated with
a higher prevalence of ASD."”'° Two further time points
(known as waves) of LSAC data collection have now been
conducted which allow a direct comparison of the two
cohorts at ages 10-11 years. Furthermore, teacher report of
ASD and other related diagnostic categories are available,
providing an additional informant on prevalence of chil-
dren identified with additional needs in school.

We aimed to (1) compare the Australian prevalence
of parent and teacher-reported ASD diagnosis over time
in two cohorts of children recruited 4years apart, (2)
examine family demographic and child factors associated
with prevalence differences between the two cohorts and
(8) compare the prevalence of teacher-reported ASD and
any changes in categorisation over time across the two
cohorts.

METHOD

Study design

Details of the LSAC design are reported in our prior
study.'* In brief, LSAC employs a cross-sequential design
that follows two Australian population representative
cohorts of children, initially aged 0-1 years (B cohort;
n=4983) and 4-5 years (K cohort; n=5107) in 2003,
assessed at two yearly waves with data used in this study
collected at the age of 10-11 years (2014 for the B cohort,
n=3764; 2010 for the K cohort, n=4164).

Measures
Demographic information
Demographic information was collected from the

primary caregiver including neighbourhood socioeco-
nomic disadvantage measured using the Socio-Economic
Indexes for Areas Disadvantage Index (SEIFA) corre-
sponding to the family’s postcode of residence,'” and
geographic remoteness (dichotomised to very remote/
remote or non-remote).'” Remote areas were classified
as ‘remote’ by the ABS Australian Standard Geographic
Classification (ASGC) Remoteness Classification with 12
of 311 postcodes sampled by LSAC classified as remote.

Parent-reported ASD status

The primary caregiver was asked via interview: ‘Does your
child have any of these ongoing conditions?’ from which
parents could select ‘Autism, Aspergers, or other autism
spectrum’. Parents were also asked the child’s age at diag-
nosis and to rate his/her severity as mild/moderate/
severe.

Teacher-reported ASD status

Teachers were asked via questionnaire ‘Does this child
receive any specialised services provided within the
school because of a diagnosed disability or additional
need?’ and if endorsed, ‘What is the main reason that
the study child requires additional assistance or special-
ised services to enable them to succeed in the regular
school programme?’ Response options were intellectual
disability, hearing impairment, vision impairment, phys-
ical disability, speech/language impairment, emotional/
behavioural problem, poor understanding of standard
Australian English/ESL, ASD and learning disability/
problems either with reading or mathematics.

Child factors

As described previously,14 emotional/behavioural prob-
lems were assessed using the parentreported and
teacherreported Strengths and Difficulties Question-
naire (SDQ),19 with higher scores indicating more
difficulties, except for the prosocial subscale. Quality of
life was assessed using the Paediatric quality of life inven-
tory (PedsQL) 4.0 parent proxy report20 with higher
scores indicating better health-related quality of life.
Language functioning was assessed using the shortversion
of the Peabody Picture Vocabulary Test third edition
(PPVT-ID)*' and cognitive functioning was assessed using
the Matrix Reasoning subtest from the Wechsler Intelli-
gence Scale for Children IV (WISC-1V) %

Procedure

At each LSAC wave, trained interviewers conducted face-
to-face interviews with the primary caregiver in the home,
supplemented by direct assessments of children and
administration of parent and teacher surveys. The LSAC
study is approved by the Australian Institute of Family
Studies Ethics Committee, and parents provide written
informed consent. Permission was granted to use the
LSAC data for addressing the current study aims.

Analyses

Aim 1: Summary statistics, including z-tests to compare
adjusted proportions, were used to describe differences
in parent-reported and teacher-reported ASD prevalence
and characteristics for each cohort. Parent-reported ASD
prevalence in the K cohort was retrospectively calculated
at 6 and 8 years based on the age of diagnosis of parent
report at 10/11 years. Teacherreported ASD status was
not available in the K cohort at 6 years.

Aim 2: Unadjusted and adjusted (for a priori
confounding variables listed in table 1) linear regres-
sion analyses were conducted to examine the association
between parentreported ASD status and child func-
tioning at 10-11 years in both cohorts and parent/
teacher-agreed and non-agreed ASD status. Cohen’s d
effect sizes are reported to indicate the strength of the
differences between groups.

Aim 3: Z-tests were used to compare adjusted propor-
tions of teacherreported diagnoses between the two
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Table 1 Comparison of sample characteristics for children with ASD in the birth (B) and kindergarten (K) cohorts at 10-11

years
B K

Measure (n=117-145)1 (n=78-92)* p value
Child age in months, mean (SD) 130.9 (4.0) 129.5 (3.5) 0.010*
Male (%) 81.0 76.7 0.517
Number of children at home, mean (SD) 2.5(1.1) 2.7 (1.3) 0.380
English main language spoken at home (%) 94.5 95.1 0.871
Indigenous (%) 4.3 5.3 0.788
Remote/very remote location (%) 0 4.3 <0.001*
Single parent family (%) 33.2 19.0 0.056
Maternal age at childbirth, mean (SD) 30.2 (5.2) 29.5 (6.6) 0.497
Paternal age at childbirth, mean (SD) 33.0(7.0) 31.7 (7.0) 0.289
Primary caregiver did not complete high school (%) 42.2 60.4 0.010*
Child attends special school (%; teacher report) 6.6 8.6 0.590
Neighbourhood disadvantage, mean (SD) 991.0 (65.8) 993.1 (58.6) 0.814

AlL proportions are weighted and adjusted for LSAC sample design.
*p<0.05

TN reported as a range due to missing data across the outcomes of interest.

ASD, autism spectrum disorder.

cohorts over time. Summary statistics were also used to
describe changes in teacherreported categories over
time.

For the above analyses, given the similarity between
unadjusted and adjusted findings, we report the adjusted
findings. Survey methods were also used to account for
the unequal probability of participant selection into
the sample, non-response and sample attrition and the
multi-stage, clustered sampling design.”” Analyses were
conducted in Stata V.14.0.

RESULTS

Prevalence of parent-reported and teacher-reported ASD at
10-11 years

Prevalence of parent-reported ASD was 3.9% (95% CI 3.2
to 4.5) in the B cohort and 2.4% (95% CI 1.6 to 2.9) in
the K cohort which was significantly different (p<0.001;
figure 1). The mean age of parentreported ASD diag-
nosis was 5.62 (SD=0.25) years in the B cohort and 5.34
(SD=0.33) years in the K cohort (p=0.85; figure 2). Parent
reports indicated 57% (n=88) of ASD cases in the B and
53% (n=52) in the K cohort were mild, which was not
statistically different (p=0.52). Teacherreported prev-
alence of ASD was higher in the B cohort (1.7% (95%
CI 1.2 to 2.1)) compared with the K cohort (0.9%(95%
CL0.6 to 1.1); p=0.002).

Figure 1 shows the prevalence of parentreported
and teacherreported ASD over time and shows a linear
increase in parentreported diagnosis in both cohorts
from 6-7 to 10-11 years. The teacher reports show an
increase in the B cohort from 8-9 to 10-11 years but a
stable report in the K cohort over this time. Of note the
B cohort were aged 6-7 years in 2010, 8-9 years in 2012

and 10-11 years in 2014. Whereas the K cohort were 6-7
years in 2006, 8-9 years in 2008 and 10-11 years in 2010.

Differences in demographic and clinical profiles by cohort

Comparisons of demographic measures between chil-
dren with and without parentreported ASD for each
cohort were repeated as per the previous study.H Unlike
our prior findings, children with ASD in both cohorts had
more neighbourhood disadvantage (K cohort, p=0.04; B

ADJUSTED PERCENTAGE

6-7 YRS

==~ Parent Brth Parent Kinder & - Teacher Birth =3¢ Teacher Kinder

Figure 1 Adjusted prevalence of ASD according to teacher
and parent report in the birth (B) and kindergarten (K)
cohorts with 95% CI.
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Figure 2 Frequency of age of diagnosis in the birth (B) and

kindergarten (K) cohorts according to parent report at 10-11
years.

cohort, p=0.001) compared with children without ASD.
In the B ASD group relative to the non-ASD B cohort,
none were from remote locations, English was more

frequently the main language spoken at home, p=0.03,
and there was no difference in the mean number of chil-
dren at home in those with or without ASD. Children with
ASD in the B and K cohorts were directly compared on
demographic variables at age 10-11 years (table 1). The
children with ASD in the K cohort were younger at wave
six than the B cohort and a higher proportion of primary
caregivers did not complete highschool in the K cohort
than in the B cohort. The difference in primary caregiver
education level between the B and K cohorts with ASD is
also found in the overall LSAC sample and reflects differ-
ences in the B and K cohorts rather than being specific to
children with ASD diagnoses.

Children with ASD in the two cohorts were directly
compared on the SDQ and PedsQL (table 2). Parents
of children with ASD in the K cohort reported a higher
school quality of life on the PedsQL and more conduct,
peer and total difficulties on the SDQ compared with
parents of children with ASD in the B cohort. Teachers’

Table 2 Adjusted differences in functioning between children with ASD in the birth (B) and kindergarten (K) cohort at 10-11

years of age

B ASD group
M (SD) (n=62- K ASD group M  Adjusted* mean Effect
Measure o)t (SD) (n=120-145)" difference (95% Cl) size p value
Quality of life (PedsQL)®
Physical 66.0 (21.0) 67.8 (19.0) 3.9 (-2.2t0 10.0) 0.2 0.204
Emotional 52.2 (19.6) 54.6 (16.6) 1.8 (4.7 to 8.3) 0.1 0.586
Social 55.0 (21.2) 50.0 (22.9) -5.3(-12.0t0 1.4) -0.3 0.123
School 53.9 (18.8) 57.6 (15.3) 5.8 (0.5to 11.0) 0.3 0.032*
Psychosocial 53.7 (15.7) 54.0 (14.0) 0.8 (-4.2t05.7) 0.0 0.752
Total 58.0 (15.8) 58.8 (13.9) 1.9 (-3.0 t0 6.8) 0.1 0.447
SDQ parent
Emotional 4.0 (4.1) 4.8 (2.7) 0.6 (0.4 to 1.6) 0.1 0.220
Conduct 3.6 (3.5) 4.2 (1.4) 0.7 (0.1t0 1.2) 0.1 0.031*
Hyperactivity 5.9 (4.1) 6.5 (2.4) 0.8 (0 to 1.6) 0.1 0.059
Peer 4.0 (3.8) 4.9 (2.2) 0.8 (0.1 to 1.5) 0.1 0.036*
Prosocial® 6.3 (4.0) 6.6 (2.3) 0.1 (-0.8 to 1.0) 0.0 0.820
Total 17.5 (14.2) 20.4 (6.4) 2.9 (0.5t05.3) 0.1 0.020*
SDQ teacher
Emotional 3.2 (2.5) 2.8 (2.3) -06(-1.5t002) -0.4 0.122
Conduct 3.0(1.5) 3.0 (1.5) 0.1 (-0.4 t0 0.7) 0.1 0.715
Hyperactivity 5.2 (3.1) 5.6 (2.7) 0.3(-0.7to 1.4) 0.1 0.515
Peer 3.2 (2.3 3.7 (2.4) 0.7 (-0.1to 1.4) 0.4 0.093
Prosocial 5.6 (2.7) 4.7 2.7) -09(-1.6to-0.1) -04 0.022*
Total 14.5 (7.1) 15.1 (6.7) 0.5 (-1.9to0 2.9) 0.1 0.685
Cognitive functioning (matrices age 10) 9.2 (3.7) 8.6 (3.6) -0.4 (-1.510 0.6) -0.1 0.409
Receptive vocab (PPVT) at age 8/9 77.7 (5.5) 76.2 (6.2) -1.4(-3.2t00.4) -0.3 0.124
*p<0.05.

TN reported as a range due to missing data across the outcomes of interest.
FAdjusted for child age and gender, number of children in the home, language spoken at home, indigenous status, geographic location.

§Lower scores indicate poorer functioning.

ASD, autism spectrum disorder; PPVT, Peabody Picture Vocabulary Test; SDQ, Strengths and Difficulties Questionnaire.
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reported lower levels of prosocial behaviour on the
SDQ for children with ASD in the K compared with B
ASD cohort. There were no differences between cohorts
on all other variables including cognitive and language
functioning.

Parents of children classified as mild in the K cohort
more frequently endorsed ‘Other kids not wanting to
be friends’ on the PedsQL than mild ASD children in
the B cohort, z=-2.27, p=0.02. Mild ASD children in
the B cohort had poorer teacherreported prosocial
behaviour on the SDQ than mild ASD children in the K
cohort, z=-2.80, p=0.005 (table 3).

Differences in teacher reported and parent-reported ASD
compared with parent-only-reported ASD

The overlap of parent and teacher ASD reports in the two
cohorts at 10-11 years was examined. There was parent
and teacher agreement for B n=56 (39% of parentre-
ported group) and K n=32 (36% of parentreported
group). Teachers reported an additional B n=8and K n=4
cases with ASD which were not identified by parents. For
the parentreported cases where there was no agreement,
15% in both cohorts were classified by teachers under
another category.

Differences in clinical functioning were compared as
presented in table 4. In the B, but not the K, cohort,
parent’s reported lower social QoL in the agreed teacher/
parent ASD cases than in the parent-only ASD cases.
Teachers reported more conduct, hyperactivity, social
and peer problems, less pro-social behaviour and overall
more total emotional/behavioural problems on the SDQ
in the agreed teacher/parent B cohort ASD cases than
the parent-only-reported cases.

Teacher-reported special assistance categories and change over
time

At age 8-9 years, there was a similar number of children
categorised by teachers as having ASD in both cohorts
(z=1.9, p=0.05) and emotional/behavioural problems
(2=1.19, p=0.24). At 10-11 years, there were significantly
more children categorised as having ASD by teachers in
the B cohort compared with the K cohort (z=3.2, p=0.001)
and more children categorised as having emotional/
behavioural problems in the K cohort (z=2.2, p=0.03),
figure 3.

Children categorised with ASD by teachers at
10-11 years were examined over time to explore their
prior categorisation at 8-9 years to understand any
changes in categorisation. Of the 36 children cate-
gorised with ASD at 10-11 years in the K cohort, at
age 8-9 years, 15 (42%) had not been categorised, 5
(14%) were classified under another category (one
gifted, two intellectual disability and one emotional/
behavioural problems) and 17 (47%) had a stable ASD
categorisation. Of the 64 children categorised with
ASD at 10-11 years in the B cohort, at 8-9 years, 32
(50%) had not been categorised, 6 (9%) were classified
under another category (one gifted, two emotional/

behavioural problems and three learning disorders)
and 26 (41%) had a stable ASD categorisation.

DISCUSSION

This study found parentreported ASD diagnosis differed
between the kindergarten (2.4%; birth years 1999,/2000)
and birth (3.9%; birth years 2003-2004) cohorts at 10-11
years of age. Teacher-reported ASD also differed between
the two cohorts but with a lower reported percent of
children requiring special assistance with ASD, with the
prevalence at 10-11 years being 0.9% (K cohort) and
1.7% (B cohort).

Parent- and teacher-reported ASD

Parent-reported prevalence continued to be higher in
the later-born B cohort (birth years 2003/2004) than
the K cohort (birth years 1999/2000), consistent with
the cohort effect of higher prevalence of ASD in later-
born cohorts.”” * However, the 8.9% reported in the B
cohort by parents is higher than prior Australian and
international studies. Parentreported ASD prevalence
in the K cohort was similar to a recent US study using
parent report (2.2%)." Teacher-reported prevalence in
both cohorts was slightly lower than recent international
estimates from educational systems, such as Northern
Ireland where prevalence of ASD was 2.3%.”

There are a number of possible explanations for
the higher parent and teacher prevalence in the B
cohort. For example, there has been increased public
awareness of ASD in Australia which may result in
more children in the B cohort being diagnosed when
parents were interviewed in 2014, compared with those
in the K cohort who provided information in 2010.%
After the commencement of LSAC, a major Austra-
lian funding reform, called the Helping Children with
Autism (HCWA) package was commenced in July 2008
including, but not limited to, financial support for
diagnosis (four allied health sessions), early interven-
tion (AU $12000 for children diagnosed before the age
of 7 years) and therapy services (20 sessions if a plan
was created before the age of 13 years) for children
with ASD. Whether the increase in prevalence in both
cohorts over time or the differences between the B and
K cohorts were influenced by changes to entitlements in
Australia for ASD services could not be established from
the current data. Notably, the B cohort had higher prev-
alence of parent reported diagnoses than the K cohort
before, during and after they were eligible for the early
intervention funding, based on parentreported age of
diagnosis. The peak age of diagnosis in the B cohort was
at 5 years which corresponded to the commencement
of the cohort’s eligibility to receive HCWA funding
(2008/2009). There was also a drop in parent-reported
diagnosis between the ages of 6 and 8 years, particu-
larly in the B cohort (figure 2). This peak and then
drop may be due to families seeking early diagnosis to
be eligible for aged-based early intervention funding.

May T, et al. BMJ Open 2017;7:¢015549. doi:10.1136/bmjopen-2016-015549
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Table 3 Adjusted percentage (with 95% CI) of 10-11-year-old children in the clinical/below average range on outcome
measures across birth (B) and kindergarten (K) cohorts.

All ASD

M (95% ClI) (B n=120-

145; K n=62-91)*

Mod-severe ASD M
(95% CI) (B n=47-57; K

n=24-39)*

Mild ASD M (95% Cl)
(B n=71-88; K n=38-

49)*

No ASD M (95% CI)
(B n=2962-3551; K
n=3286-4012)*

One or more social problems

B cohort
K cohort
PedsQL items

81.9 (75.3 to 88.6)
87.4 (80.5 to 94.4)

Difficulty getting along with other kids'

B cohort
K cohort

28.3 (20.2 to 36.5)
33.1 (21.6 to 44.5)

Other kids not wanting to be friends’

95.7 (91.1 to 100.0)
95.4 (89.5 to 100.0)

36.7 (21.8 to 51.6)
51.9 (34.7 to 69.2)

71.2 (6110 1.81.3)
80.0 (68.3 to 91.6)

22.1 (12.3t0 31.9)
17.1 (5.0 t0 29.2)

30.0 (27.0 to 30.9)
35.4 (33.2 to 37.6)

8.7 (7.5 t0 9.8)
13.9 (12.4 to 15.4)

B cohort 27.3 (19.6 to 35.1) 38.1 (22.8 to 53,4) 19.4 (11.8 to 27.0) 4.7 (3.8 to 5.6)

K cohort 42.2 (31.8 t0 52.7) 48.8 (30.3 to 67.2) 36.8 (22.8 to 50.8) 4.0 (3.3 to 4.5)
SDQ-parent report

Peer

B cohort 65.2 (57.2 to 73.3) 87.5 (79.5 to 95.5) 48.7 (38.7 to 58.8) 11.4 (10.1 t0 12.7)

K cohort 74.8 (65.6 to 84.0) 89.0 (79.7 10 98.3) 62.7 (47.9t0 77.6) 13.1 (11.7 to 14.5)
Prosocial*

B cohort 17.5 (11.9 t0 25.1) 25.4 (12.6 to 38.2) 11.7 (4.1 t0 19.3) 3.6 (2.8 t0 4.4)

K cohort 22.0 (12.6 to 31.5) 32.4 (14.8 to 50.0) 13.3 (4.31022.2) 22(1.7t02.7)
SDQ-teacher report

Peer

B cohort 46.2 (36.3 to 56.1) 54.8 (38.2,71.4) 39.7 (27.6 to 51.8) 10.8 (9.5 to 12.0)

K cohort 49.1 (35.6,62.6) 73.4 (52.2 t0 94.6) 33.0 (19.2 t0 46.7) 11.7 (10.5 to 12.8)
Prosocial

B cohort 33.6 (23.9 to 43.4) 47.6 (30.7 to 64.4) 23.5 (12.4 to 34.7) 8.7 (7.510 9.9)

K cohort 50.9 (37.7 to 64.1) 52.4 (27.0 to 77.9) 49.9 (33.7 to 66.0) 8.3 (7.2 0 9.5)

Clinical range for cognitive functioning (matrices)*

B cohort
K cohort

Clinical range in receptive vocabulary (PPVT-III)

<16th percentile

27.1 (18.9 to 35.4)
33.9 (22.4,45.4)

41.5 (25.1 to 58.0)
45.1 (26.7,63.6)

17.9 (9.0,26.8)
24.3 (9.8,38.8)

17.5 (15.8,19.3)
13.4 (11.8,15.0)

B cohort 7.4 (1.7 10 13.0) 11.7 (0.0 to 2.4) 4.6 (0.0 to 10.0) 2.3(1.7t0 3.0)

K cohort 10.8 (1.6 to 20.2) 14.8 (0.0 to 29.7) 7.4 (0.0 to 18.4) 2.9 (2.2 t0 3.6)
<2nd percentile

B cohort 2.0(0.0to 5.1) 0 3.3 (0.0 to 8.4) 0.4% (0.2 to 0.7)

K cohort 4.0 (0.0 to 8.1) 3.7 (0.0 t0 9.6) 4.3 (0to 10.4) 0.4 (0.2 t0 0.6)

*N reported as a range due to missing data across the outcomes of interest.
TScores below the average range, that is, a score of 7 or below.

FSocial domains examined: two PedsQL items (difficulty getting along with other kids and other kids not wanting to be friends); parent-
reported and teacher-reported SDQ subscales (peer problems and prosocial behaviour).
ASD, autism spectrum disorder; PPVT, Peabody Picture Vocabulary Test; PedsQL, PediatricPaediatric Quality of Life; SDQ, Strengths and

Difficulties Questionnaire.

This could also relate to school entry, which is age 5-6
years in Australia. Diagnoses are likely to be sought
prior to commencement of primary school so children
can receive special assistance in the education setting.

In addition, an increase in new diagnoses of milder
presentations of ASD in later primary years has previ-
ously been reported” as the expectations for social
communication and behaviour increase.'

6 May T, et al. BMJ Open 2017;7:€015549. doi:10.1136/bmjopen-2016-015549
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Table 4 Adjusted differences in functioning between children with parent-reported-only reported (no teacher agreement)
versus parent-reported and teacher-reported ASD within the B and K cohorts at 10-11 years of age

B ASD Parent-

K ASD Teacher K ASD Parent- B ASD Teacher-  only-reported

and parent- only-reported (no reportedand (no teacher

reported M (SD) teacher agreement) parent-reported M agreement) M (SD)
Measure N=30-32t1 M (SD) N=13-431  (SD) N=51-567 N=40-641
Quality of life (Peds QL)§
Physical 66.4 (15.9) 70.4 (18.6) 65.2 (18.2) 69.1 (21.3)
Emotional 55.9 (13.9) 54.9 (2.8) 54.8 (18.4) 49.4 (22.2)
Social 47.3 (21.4) 53.7 (23.1) 52.2 (19.4)* 59.5 (21.4)*
School 60.0 (13.6) 58.4 (17.1) 53.2 (15.9) 54.8 (21.5)
Psychosocial 54.5 (13.4) 55.7 (14.8) 53.4 (13.8) 54.5(17.3)
Total 58.6 (12.5) 60.8 (2.1) 57.5 (13.5) 59.6 (17.1)
SDQ parent
Emotional 3.8 (2.2 4.8 (2.9) 3.8 (2.6) 4.2 (5.6)
Conduct 3.9(1.0) 4.0(1.4) 3.9(1.6) 3.3(4.9
Hyperactivity 6.3 (2.3) 6.2 (2.4) 6.7 (2.5) 5.3 (5.5)
Peer 4.8 (2.0) 5.0 (2.3) 4.4 (2.1) 3.6 (5.2
Prosocial§ 6.0 (2.6) 6.7 (2.2) 6.6 (2.2) 5.9 (5.6)
Total 18.9 (5.1) 20.1 (6.5) 18.8 (6.1) 16.4 (20.2)
SDQ teacher
Emotional 3.4 (2.5) 29(3.1) 3.4 (2.3 2.6(2.4)
Conduct 3.3(1.8) 29(1.4) 3.6 (1.6)*** 2.2 (1.0)***
Hyperactivity 5.5(2.4) 5.0 (4.0) 6.1 (2.6)*** 3.7 (3.3)***
Peer 4.1 (2.4) 3.3(2.4) 3.9 (2.3)** 2.4 (2.2)**
Prosocial® 4.0 2.3) 5.6 (2.9) 5.0 (2.6)* 6.8 (2.4)*
Total 16.3 (7.2) 14.2 (8.3) 17.0 (6.6)*** 10.9 (6.8)***
Cognitive functioning (matrices age 10) 9.3 3.7) 8.7 (3.5) 9.1 (3.7) 9.6 (3.5)
Receptive vocab (PPVT at age 8/9) 76.5 (7.6) 76.7 (5.9) 77.3 (5.9) 79.0 (5.1)

*p<0.05, **p<0.01, **p<0.001.

TN reported as a range due to missing data across the outcome measures.

§Lower scores indicate poorer functioning.

ASD, autism spectrum disorder; SDQ, Strengths and Difficulties Questionnaire; PPVT, Peabody Picture Vocabulary Test.

Differences in cohort profiles

Previous research has suggested that increased ASD
prevalence may be due to the identification of cases with
milder impairment.'” In support of this, those in the B
cohort with parentreported ASD had fewer emotional/
behavioural symptoms than those diagnosed in the K
cohort; although there was no difference in the verbal
or abstract reasoning ability using direct assessment
measures. However, these tasks were brief measures of
language and abstract reasoning ability and do not provide
a comprehensive picture of cognition and language func-
tioning as previously noted.'* It is also possible that the
later-born B cohort received more autism early interven-
tion than the K cohort given they had access to HCWA
funding for early intervention, which may have improved
their functioning levels relative to the K cohort who
did not have access to this funding. The 2013 release
of DSM-5 changed the categorisation of ASD. However,

most children in the B cohort and all children in the K
cohort were diagnosed, according to parentreported age
of diagnosis, before DSM-5 hence this is unlikely to have
had an impact on the current findings.

Teacher/parent-agreed cases

Only around one-third (36% B cohort, 39% K cohort)
of children with a parentreported ASD diagnosis also
had a corresponding teacher categorisation of ASD. This
could relate to the differences in the way the questions
were asked of teachers and parents. Teachers were asked
whether the child received specialised services at school
because of a diagnosed disability or additional need,
which may have only captured children who have ASD
and qualify for services under educational adjustment
programs, which have strict eligibility criteria. Teachers
and parents may also have different understandings of
the symptoms of ASD.

May T, et al. BMJ Open 2017;7:¢015549. doi:10.1136/bmjopen-2016-015549
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Figure 3 Adjusted teacher-reported percentages of
students requiring special assistance in school in the birth
(B) and kindergarten (K) cohorts at 10-11 years of age.

The proportion of teacher/parentagreed ASD cases
in each cohort was similar; however, when the teacher/
parentagreed children were compared with the parent-on-
ly-reported cases, differences were presentin clinical profiles
in the two cohorts. In the B cohort, parent/teacher-agreed
children with ASD were reported to have more severe
emotional and behavioural problems than the parent-on-
ly-agreed cases. In the K cohort there were no differences
between parent/teacher-agreed and parent-only cases. This
indicates that milder cases in the B cohort had been identi-
fied by parents (but not teachers) as having ASD.

In interpreting the difference between teacher- and
parentreported prevalence of ASD, we cannot exclude
the possibilities that teachers may not be aware of some
ASD cases, that some children with ASD do not experi-
ence enough impairment at school to require specialised
services in this setting or that some children with ASD do
require specialised services at school but do not receive
them. Further research is required to understand if there
are children with ASD who require but do not receive addi-
tional assistance in the education setting.

Teacher-reported special assistance categories and change over
time

While individual change to ASD from other catego-
ries from 8-9 to 10-11 years was low (K cohort n=5, B
cohort n=6) teachers reported significantly more ASD

in the B than K cohort at age 10-11, with a non-signif-
icant difference at 8-9 years. This suggests a recent
preference to record children under the ASD category
rather than other categories in the school setting. A prior
study of US school system data found that up to 60%
of the increase in ASD prevalence was due to children
previously being categorised under other labels, such as
intellectual disability, being reclassified as ASD.” Changes
within states of Australia over time in the definition of
these disability categories may also have influenced these
findings. For example, it may have become easier to meet
eligibility criteria under the ASD category compared with
other categories.

Strengths and limitations

The main strength of this study is the use of a nation-
ally representative Australian sample. The key limitation
is the use of parent and teacher reports of ASD status
in children, rather than clinician-verified diagnoses. A
difference in the questions asked of parents and teachers,
as previously noted, was also a limitation preventing direct
comparisons between these groups.

Implications

The increase in ASD prevalence has significant economic
implications which have been highlighted by recent
reports from other high income countries such as the
UK and the USA.” The recent UK report states that it
is crucial to accurately identify children so that they can
access evidence-based early interventions.”” However,
there are also significant economic and social costs if chil-
dren are allocated services based on a diagnosis without
consideration of their severity level or specific needs.

CONCLUSIONS

These longitudinal findings point to the changing nature
of ASD between the late 1990s, when the first cohort were
born, and today, with changes occurring before 2013,
when the fifth edition of the Diagnostic and Statistical
Manual for Mental disorders was launched, including for
the first time ASD as a diagnosis. This study highlights the
complexities involved in understanding changes in the
reported prevalence of ASD that are likely to be multifac-
torial. It has provided evidence in Australia of changes in
diagnostic preferences and a broadening of the spectrum
and that differences in service requirements can influ-
ence prevalence estimates.
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