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THESIS SUMMARY
This thesis presents findings from four related research studies, which aim to identify
child, family, service, and community level factors that are enablers and barriers to the
early identification of autism in Australia. De-identified data was obtained from the
Australian Government Department of Social Services regarding children registered with
the Helping Children with Autism Package (HCWA) between 2010 and 2015. An online
survey was also conducted with 185 parents of children with autism.
The average age of diagnosis (AOD) of children with autism in Australia was
approximately 4 years of age, highlighting that there is a substantial gap between the age
that research suggests a reliable diagnosis is possible (~ 2 years) and the AOD of autism
in the community. Children of culturally and linguistically diverse or Indigenous origin
were less likely to receive an Asperger’s Disorder diagnosis by age 7, suggesting that
children from cultural minority groups who present with milder symptoms may be at risk
of delayed diagnosis. Family characteristics associated with earlier diagnoses included
earlier parent concerns, while higher caregiver education was associated with a shorter
delay between parents first raising concerns and obtaining a diagnosis.
Service characteristics identified as potential barriers included increased demand
for diagnostic services, as slight increases in AOD corresponded to increases in the
frequency of diagnoses over time. More proactive professional responses to parents’
concerns, and consulting fewer health professionals were associated with earlier
diagnoses. No change in AOD, or direct reduction in the number of children accessing
HCWA was observed following the introduction of the revised autism diagnostic criteria
in 2013. However, findings suggest the increasing incidence of autism diagnoses may
have plateaud.
Differences were evident in AOD across states and communities, and community
indicators of socio-economic status and population diversity were associated with these
differences. In Victoria, a meaningful (but not statistically significant) relationship was
evident between the average AOD of autism in a community and the proportion of
children attending Maternal and Child Health consultations at 12-, 18-, and 24 months.
The study findings have implications for the development and targeting of public
health initiates that promote earlier diagnoses and access to services. Highlighting the
need to streamline current pathways to care, and for continued capacity building to
support diagnostic services to deliver timely and accurate assessments to families.
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Thesis Outline

A brief outline of the chapters that comprise this thesis is provided here.

CHAPTER 1. General Introduction
This chapter provides an introduction to Autism Spectrum Disorder (ASD), including an
overview of the behavioural presentation and epidemiology of these conditions. The
rationale for early identification and diagnosis will be discussed, followed by an outline
of the focus of this thesis.

CHAPTER 2. Factors Associated with Delays in the Diagnosis of ASD
This chapter provides a comprehensive literature review of the factors associated with the
age of diagnosis of ASD, including child, family, community, and service level
characteristics that may act as barriers or enablers to early diagnosis.

CHAPTER 3. Age of Diagnosis of Autism in Australia
No studies have sought to establish what the average age of diagnosis currently is for
children with ASD across each State and Territory in Australia. The first empirical paper
is presented in Chapter 3, where the average age of diagnosis of ASD in Australia was
examined using data provided by the Australian Government.

CHAPTER 4. Community Level Differences in Diagnosis
Understanding community characteristics associated with age of diagnosis of ASD can
inform the targeting of public health initiatives that promote early identification. This
chapter comprised the second empirical paper in this thesis, where community level
differences in the age that children are diagnosed with ASD and community
characteristics that may explain these differences are investigated.

xv

CHAPTER 5. Change in Autism Diagnoses Over Time
The diagnostic criteria is an important element of the service environment that influences
diagnoses of ASD in the community. The third empirical paper is presented in Chapter 5,
which utilised an updated national dataset to examine trends in the age and annual
incidence of ASD diagnoses between 2010 and 2015, a period that coincided with the
introduction of the revised diagnostic criteria for ASD (the DSM-5).

CHAPTER 6. Families’ Experiences of the Service Pathway to an Autism Diagnosis
Chapter 6 presents the fourth empirical paper, which focuses on child and family
characteristics, and service experiences associated with delays in the diagnosis of ASD,
undertaken through a survey of 185 parents of children with ASD.

CHAPTER 7. General Discussion
Factors found to be associated with the age of diagnosis of ASD in Australia, and barriers
and enablers that impact on the early identification of ASD are presented and described in
Chapter 7. Limitations of the studies presented within this thesis, and suggestions for
further research are outlined here.

CHAPTER 1: General Introduction

CHAPTER 1:
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Autism Spectrum Disorders
Autism Spectrum Disorder (ASD) is characterised by impairments in socialcommunication and interaction as well as repetitive and restricted interests and
behaviours, which are first evident from early childhood (American Psychiatric
Association [APA], 2013). The terms ‘ASD’ and ‘autism’ are used interchangeably
throughout this thesis to refer to the group of previously separate diagnoses of Autistic
Disorder (AD), Asperger’s Disorder (AspD) and Pervasive Developmental Disorder - Not
Otherwise Specified (PDD-NOS), under the previous Diagnostic and Statistical Manual
of Mental Disorders – fourth edition, text revised (DSM-IV-TR; American Psychiatric
Association, 2000). Although ASD is now represented as a single diagnostic category in
the DSM-5 (APA, 2013), it is commonly recognised to be a group of heterogeneous
conditions, and individuals may present with a diverse range of characteristics across the
symptom domains.
The diagnostic criteria for ASD comprises two primary symptom domains relating
to social-communication and restricted and repetitive behaviours. Within the socialcommunication domain there are principles relating to: (1) social-emotional reciprocity,
(2) non-verbal communication, and (3) developing, maintaining, and understanding
relationships (APA, 2013). While difficulties in these areas can manifest in a variety of
ways, it is expected that individuals across varying presentations and developmental
stages will present with symptoms consistent with each of these criteria (Mahjouri &
Lord, 2012). Difficulties in social-emotional reciprocity can mean that young children
with ASD may not share their interests and emotions with others as frequently as
typically developing children, and may also demonstrate a reduced or abnormal response
to social interactions initiated by other people. Deficits in non-verbal communication can
present as difficulties using and understanding gestures, eye contact, and facial
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expressions, so that children with autism may have difficulty communicating with others.
Language impairments have previously been considered as part of the core diagnostic
criteria for ASD (DSM-IV-TR; APA, 2000), but are now included as a clinical specifier
which may accompany diagnosis. Difficulty developing, maintaining, and understanding
relationships is the third element of the social-communication criteria, and in young
children this may present as reduced interest in peers or difficulty adjusting behaviour
across different social contexts and people (APA, 2013).
To meet diagnostic criteria for ASD, individuals must also present with
behaviours consistent with two of the four restricted and repetitive behaviours (RRBs)
criteria (APA, 2013). The first includes repetitive patterns of play and behaviour (such as
lining, stacking, or arranging toys), and repetitive patterns of speech or vocalisations
(such as echolalia). The second criterion, insistence on sameness, can present as
difficulty managing transitions and change in daily routines. Restricted or fixated
interests can mean that young children with autism develop strong attachments or
preoccupations with objects or activities that are of an unusual intensity. The final
element of this criterion, sensory aversions or interests, was included in the most recent
iteration of the DSM (DSM-5; APA, 2013); behaviours consistent with this criterion may
include a particular interest in the sensory elements of objects or the environment (e.g.,
touching or examining surfaces), or unusually aversive reactions to sensory stimuli, such
as loud noises or the texture of fabrics (APA, 2013).
Epidemiology
Once considered to be a rare condition, prevalence estimates now suggest that
between 1% and 2.5% of children have ASD (Christensen, Bilder, et al., 2016; Idring et
al., 2014; Kim et al., 2011; Randall et al., 2016). The estimates reported by the Centers of
Disease Control and Prevention (CDC) in the United States suggested that 1 in 150
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children met diagnostic criteria for an ASD in 2002 (CDC, 2007); this figure increased to
1 in 68 children in 2012 (Christensen, Bilder, et al., 2016). Australian studies have
similarly reported increases in the frequency of ASD diagnoses over time, with
prevalence estimates based on administrative data (regarding the number of individuals
accessing services/funding) reported to increase from 16.1 to 22.0 per 10 000 from 2003
to 2005 (Williams, MacDermott, Ridley, Glasson, & Wray, 2008). Subsequent reports of
parent-reported prevalence of ASD were found to be 1.5% in a cohort born in 1999-2000
and 2.5% in a cohort born in 2004-2005 (Randall et al., 2016).
In interpreting the apparent increase in autism diagnoses over time, there are a
number of important factors that should be considered. While there is evidence to suggest
that some biological, genetic, societal, and environmental factors (such as increased
parental age and gestational diabetes) are associated with an increased risk of ASD (Scott,
Duhig, Hamlyn, & Norman, 2013), and that these factors have increased in the population
over recent decades, the majority of the increase in reported prevalence can be attritubed
to methodological differences across studies and factors associated with increased
identification (Baxter et al., 2015; Fombonne, Quirke, & Hagen, 2009). Increased
community awareness of ASD, changes associated with health systems (such as the
provision of funding contingent on a diagnosis), the shift towards earlier identification
and diagnosis, increased identification and diagnosis of individuals with more subtle
behavioural presentation, diagnostic substitution (e.g., diagnosing autism as the primary
condition with co-morbid intellectual disability), and changes to the diagnostic criteria
have all contributed to the increase in diagnoses over time (Elsabbagh et al., 2012;
Fombonne et al., 2009; Rice et al., 2012; Whitehouse et al., 2017). The impact of these
factors is particularly evident in studies utilising administrative data or health/education
records. The estimates released by the CDC, in particular, have been criticised, with
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increases over time and site level differences likely to reflect the influence of local health
polices and resources rather than changes in the ‘true’ prevalence of ASD (Mandell &
Lecavalier, 2014).
While the etiology of autism remains largely unknown, research suggests that
genetic factors play a significant role (Bailey et al., 1995; Betancur, 2011; Losh, Sullivan,
Trembath, & Piven, 2008; Ronald & Hoekstra, 2011). Heritability estimates from twin
studies suggest concordance rates for ASD of 88% for monozygotic twins (genetically
identical), and 31% for dizygotic twins (approximately 50% of shared DNA; Rosenberg
et al., 2009; Taniai, Nishiyama, Miyachi, Imaeda, & Sumi, 2008). The recurrence rate of
ASD in younger siblings of children diagnosed with autism has been estimated as 18.7%,
with male siblings and children with more than one older sibling diagnosed with ASD
found to be at increased risk (25.9% and 32.2% respectively; Ozonoff et al., 2011).
While ASD is now represented as a single diagnostic category in the DSM-5 and
approximately 15% of ASD cases can be linked to a known genetic mutation, it is
commonly recognised that there is not a single biological cause of the condition (APA,
2013).
More males than females are diagnosed with autism. A gender disparity in the
prevalence of ASD is consistently reported in the literature, with the male to female ratio,
on average, being 4:1; increasing to 9:1 for individuals with ASD without a comorbid
intellectual disability (Rivet & Matson, 2011). The increased prevalence of ASD in boys
may reflect sex-specific risk and protective factors (Werling & Geschwind, 2013).
However, the higher gender ratio for ASD among individuals without intellectual
disability, and also amongst cultural minority groups (Christensen, Baio, et al., 2016),
suggests females may be at increased risk of missed or delayed diagnosis, contributing to
an under-identification of ASD in females.
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Importance of Early Identification and Diagnosis
The importance of the early identification and diagnosis of young children with
ASD is grounded in the importance of early intervention. Early identification is a critical
step in the pathway to accessing intervention and support services for children and
families. The benefits of intensive early behavioural intervention for young children with
ASD are well established, with many children showing developmental gains in language,
cognition and adaptive skills (Dawson et al., 2010, 2012; Flanagan, Perry, & Freeman,
2012; Perry, Blacklock, & Dunn Geier, 2013; Rogers & Vismara, 2008). While receiving
intervention and support at any age is beneficial, it is understood that younger children
benefit most from early intervention, due to the influence of early brain plasticity
(Dawson et al., 2012).
The age that a child commences early intervention has been associated with
intervention outcomes. Studies examining predictors of intervention outcomes suggest
that age at intake, cognitive ability pre-treatment, and the amount of intervention received
are each important predictors of developmental gains (Baker-Ericzén, Stahmer, & Burns,
2007; Flanagan et al., 2012; Perry et al., 2013; T. Smith, Klorman, & Mruzek, 2015;
Turner, Stone, Pozdol, & Coonrod, 2006; Vivanti, Dissanayake, & The Victorian
ASELCC Team, 2016). Indeed, age of diagnosis and the amount of speech and language
therapy received between the ages of 2 and 3 years have been found to predict gains from
early intervention at age 9, with children who were classified in the ‘higher’ outcome
group diagnosed, on average, 4 months earlier than children in the ‘lower’ outcome group
(Turner et al., 2006). However, research findings regarding the role of intervention
timing are mixed, with some studies reporting no influence of child age on outcomes
(Magiati, Charman, & Howlin, 2007; I. M. Smith, Flanagan, Garon, & Bryson, 2015).
Differences in methodology across studies may explain the mixed findings to date. For
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example, I. M. Smith et al. (2015) suggest that the relatively small range in child age
evident in their sample (M = 49.02 months, SD = 9.40) may have been insufficient to
detect the influence of age on intervention outcomes, as few very young children were
included.
Timely access to family and parenting support services may also help families
manage secondary symptoms that are often associated with developmental disorders, such
as strategies to support severe behavioural issues, self-injurious behaviour, sleeping and
toileting difficulties. Furthermore, parents have reported greater satisfaction with the
diagnostic process when diagnoses were made at an earlier age and fewer referrals were
required (Crane, Chester, Goddard, Henry, & Hill, 2016; Howlin & Moore, 1997).
Benefits to individual children and families may also translate into substantial economic
benefits for families and communities over the lifetime (Buescher, Cidav, Knapp, &
Mandell, 2014; Peters-Scheffer, Didden, Korzilius, & Matson, 2012), with cost-benefits
evident through a reduced need for ongoing support. However, the potential benefits of
early intervention can only be realised if difficulties are identified early and an accurate
and timely diagnosis can be made, facilitating access to appropriate services.
Early Behavioural Markers
Early behavioural markers of autism have been identified through research
involving parental reports of concerns regarding their child’s early development,
retrospective analysis of home videos, monitoring the development of ‘high-risk’
populations (i.e., younger siblings of children with an autism diagnosis) and, more
recently, prospective community-based studies of infants in the general population
(Barbaro & Dissanayake, 2009, 2010; Zwaigenbaum et al., 2015). While advances have
also been made in identifying genetic biomarkers of autism, reliable biomarkers have not
yet been identified and there remain substantial clinical, ethical and practical concerns
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regarding their application in the identification and diagnosis of ASD (Walsh, Elsabbagh,
Bolton, & Singh, 2011). The early identification and diagnosis of autism therefore
continues to rely on behavioural observation.
As already noted, autism is characterised by marked heterogeneity, and substantial
variation is also evident in the early presentation and onset of behavioural differences.
While differences are reported in some children from the first months of life, others are
reported to develop typically and then lose skills in their second or third year (Ozonoff et
al., 2010; Zwaigenbaum, Bryson, & Garon, 2013). Nevertheless, research suggests that
early atypicalities in social attention and communication and increased repetitive
behaviours are reliable early behavioural markers of ASD in children between 12 and 24
months of age (Barbaro & Dissanayake, 2009; Zwaigenbaum et al., 2015). These early
behavioural markers have formed the basis of many tools used to identify children at risk
of developing ASD. In the social-communication domain, these behaviours include
reduced response to name, abnormalities in eye gaze including decreased visual attention
to social stimuli, reduced initiation and response to joint attention, and less frequent use
of communicative gestures (Barbaro & Dissanayake, 2013; Coonrod & Stone, 2004;
Osterling, Dawson, & Munson, 2002; Ozonoff et al., 2010; Wetherby et al., 2004;
Zwaigenbaum et al., 2005).
Repetitive patterns of play and interaction with objects have also been identified
as early behavioural markers of ASD, with behaviours such as spinning, lining, and the
visual exploration of objects observed from as early as 12 months of age (e.g., Ozonoff et
al., 2008; Watt, Wetherby, Barber, & Morgan, 2008). Delays in the early developmental
of motor skills, and atypical body movements (e.g., such as posturing of the body, arms,
and hands), have also been observed in young children who later received a diagnosis of
ASD (e.g., Ozonoff et al., 2008; Watt et al., 2008). While early motor delays have been
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suggested to precede the development of social symptoms in some children, similar
behaviours are also observed in young children with other developmental delays, as well
as typical development, and therefore may not reliably distinguish children at-risk of
developing ASD (Barbaro & Dissanayake, 2009; Zwaigenbaum et al., 2015).
Developmental Surveillance and Screening
It is possible to reliably identify young children at risk of developing autism by
monitoring the development of early behavioural markers, particularly social attention
and communication behaviours. Developmental surveillance refers to the routine and
ongoing monitoring of children over time, including the systematic collection of health
information by a healthcare professional. Developmental surveillance provides an
opportunity for healthcare providers to elicit and respond to parent concerns regarding
their child’s development (Baird et al., 2001; Barbaro & Dissanayake, 2009; Fein, Barton,
& Dumont-Mathieu, 2017). A primary distinction between developmental surveillance
and screening is that screening tools are generally administered at a single point in time,
and are often completed by the primary caregiver of the target child rather than by the
direct observations of a health professional. Parent completed questionnaires such as the
Modified Checklist for Autism in Toddlers Revised (M-CHAT-R; Robins et al., 2014)
require little time to complete and have relatively low resource and training costs.
Measures that involve structured behavioural observation by professionals, such as the
Social Attention and Communication Surveillance (SACS; Barbaro & Dissanayake, 2010,
2013) have higher positive predictive value (the proportion of cases who screen positive
who are later confirmed to have autism), and the benefit of utilising professional
knowledge of child development; however, such approaches may be relatively more
resource intensive in terms of training costs and time (Barbaro & Halder, 2016).
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While the psychometric properties of individual early identification tools vary, a
general criticism of screening tools is that false positive rates (the proportion of children
who screen positive but do not have autism) are unacceptably high. For example, the MCHAT-R with Follow-up (M-CHAT-R/F) is one of the most commonly used screening
instruments; however, the positive predictive value of this measure was only 47.5% in a
sample of 16,071 children aged 18 and 24 months attending well-child health care visits
(Robins et al., 2014). This means that approximately 52% of children who screened
positive on this measure did not have autism. Furthermore, when used without the
recommended follow-up phone call in a low risk community sample in Norway, only 1.5
- 3.3% of 18-month olds who screened positive on the M-CHAT later received a
diagnosis of ASD (Stenberg et al., 2014). It is important to acknowledge, however, that
screening instruments are simply intended to identify cases that warrant further
assessment, and 94.6% of children who screened positive on the M-CHAT-R/F were
identified to have developmental delays or concerns, and would therefore benefit from
further referral and intervention (Robins et al., 2014).
The use of structured measures in combination with clinical judgement has been
associated with more accurate and timely identification of children with developmental
delays, including autism, compared to clinical judgement alone. For example, Robins
(2008) conducted a Level 1 screening study of 4797 children who attended a well-child
health visit between 18 and 24 months of age; of the 21 children later diagnosed with
ASD, only two cases had previous concerns raised by a Paediatrican.
While the majority of professionals agree that early identification and intervention
benefits young children at-risk of developing ASD, there remains some contention about
whether developmental surveillance and screening practices should be universally
administered, or applied only in high-risk populations. The American Academy of
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Pediatrics (AAP) recommends universal developmental surveillance and ASD-specific
screening at 18 and 24 months of age (Johnson & Myers, 2007). However, the US
Preventative Services Task Force (USPSTF) released a statement in February 2016,
stating that there was insufficient evidence to determine the potential benefits and harms
of screening children for ASD, where parents or professionals have not previously raised
concerns regarding a child’s development (Siu et al., 2016). This position was largely
based on the observation that insufficient research has examined the long-term outcomes
of children with autism who have been identified through developmental surveillance or
screening. The USPSTF recommendation has been widely criticised in the research
community on the basis that developmental surveillance and ASD-specific screening can
accurately identify children with autism at a younger age, and these children may
therefore benefit more from intervention than children identified at a later age through
alternative pathways (Dawson, 2016; Fein et al., 2017; Robins et al., 2016).
While research regarding the long term outcomes of developmental surveillance
and screening is needed, it is argued that there is currently sufficient evidence to support
this practice, which should not be reduced or eliminated given the potential for delayed
access to appropriate intervention and support services for children with autism and their
families (Dawson, 2016; Fein et al., 2017; Robins et al., 2016).
Diagnosis of ASD in Young Children
As already noted, the diagnosis of autism is based on direct observation of
behaviour, and reported developmental history. The diagnostic process is therefore
susceptible to variations in clinical judgement and expertise. As such, the use of
standardised assessment measures is recommended to inform diagnoses. The Autism
Diagnostic Observation Schedule (ADOS; Lord et al., 2000, 2012) and the Autism
Diagnostic Interview – Revised (ADIR; Rutter, Le Couteur, & Lord, 2003) are currently

CHAPTER 1: General Introduction

12

considered gold-standard assessment measures to guide the observation of behaviour and
developmental history-taking. The information gathered is then applied to established
diagnostic criteria (such as the DSM-5; APA, 2013) to determine if the individual
presents with characteristics that meet this internationally recognised criteria for
diagnosis.
Comprehensive best practice ASD assessments include a coordinated
multidisciplinary team, consider information from more than one setting (e.g., a teacher
or early childhood educator), include developmental/cognitive and language assessments,
as well as hearing and genetic testing (Ozonoff, Goodlin-Jones, & Solomon, 2005;
Volkmar et al., 2014). Research suggests that many children with ASD can be reliably
diagnosed from 24 months of age and that these early diagnoses are stable into later
childhood, with average stability of diagnosis between 85% and 90% (Barbaro &
Dissanayake, 2016; Chawarska, Klin, Paul, & Volkmar, 2007; Clark, Barbaro, &
Dissanayake, 2016; Guthrie, Swineford, Nottke, & Wetherby, 2012; Ozonoff et al., 2015).
The Current Project
Universal developmental surveillance and screening has the potential to facilitate
the earlier diagnosis of ASD, and reduce delays and disparities in access to early
intervention services. However, the implementation of health programs in community
settings is complex and the broader uptake of early identification in clinical practice has
been slow. As such, a substantial science to practice gap is evident in widespread access
to identification and diagnostic services that can provide accurate and timely autism
diagnoses in the community. Despite the importance of early identification, no study to
date has sought to establish the average age of diagnosis for children with ASDs across
each State and Territory in Australia, or examined factors associated with age of
diagnosis that may impede or facilitate the early identification of autism in Australia.
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This thesis presents the findings from a cohesive program of related research
studies, with the overarching aim to identify child, family, service, and community level
factors that are enablers and barriers to the early identification and diagnosis of ASD in
Australia. This thesis begins with an overview of the existing literature on factors
associated with delays in diagnosis (Chapter 2). The objective in the first empirical paper
(Chapter 3) was to determine the age at which children with ASD living in Australia
currently receive a diagnosis, and to examine differences across states, regional areas, and
child characteristics. The second paper (Chapter 4) extended on this research by
examining community level differences in age of diagnosis, and identifying community
characteristics that may explain these differences. The objective in the third paper
(Chapter 5) was to examine change over time in the age and number of children
diagnosed with ASD and registered to receive autism specific early intervention funding.
This latter study was conducted over a time period that coincided with the release of the
DSM-5 (APA, 2013), allowing the examination of trends over time in relation to this
change in the service environment. The objectives in this first series of studies were
achieved by utilising a large national data set regarding children registered to receive
autism-specific early intervention and support funding through the Helping Children with
Autism (HCWA) Package, provided by the Australian Government Department of Social
Services (DSS). The fourth study (Chapter 6) was conducted to further examine families’
experiences of the service pathway to diagnosis, and to identify factors associated with
delays in diagnosis. An online survey of 185 parents of children with ASD was
conducted to achieve this aim.
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Chapter Overview
This review provides a detailed summary of current knowledge regarding the age of
diagnosis of autism, and factors that may act as barriers to early identification and
diagnosis. Research regarding the age of diagnosis of ASDs will be discussed in relation
to trends in the diagnostic process, with a particular focus on Australian practice. A
model of the diagnostic process and potential barriers to early identification and diagnosis
is presented, including factors pertaining to the child, family, service, and community.
Age of Diagnosis of Autism Spectrum Disorders
A large number of international studies have examined the age of diagnosis of
ASD. A summary of the reviewed research is presented in the Appendix. The average
age of diagnosis of ASD found in a recent international literature review of 42 studies
(Daniels & Mandell, 2014) ranged from 38 months (Adelman, 2010; Chakrabarti &
Fombonne, 2005; Valicenti-McDermott, Hottinger, Seijo, & Shulman, 2012) to 120
months (Chamak, Bonniau, Oudaya, & Ehrenberg, 2011). This large variance in average
age of diagnosis across studies is likely due to differences in sampling methodology and
when studies were conducted. For instance, of the three studies that found an average age
of diagnosis of 38 months, one involved community screening with the aim of identifying
children with ASD at an early age (Chakrabarti & Fombonne, 2005); the second involved
a clinical sample obtained from a university-affiliated developmental centre (ValicentiMcDermott et al., 2012); and the third involved a sample of parents from a research
database and did not include children with a diagnosis of Asperger’s Disoder (AspD;
Adelman, 2010). As such, it is not surprising that the average age of diagnosis reported in
these studies was substantially younger than other samples. By contrast, the average age
of diagnosis of 120 months was attained from a sample diagnosed between 1960 and
1990; the same study reported an average age of diagnosis of 60 months from 1990 to
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2005 (Chamak et al., 2011), clearly illustrating the effect of sampling year. A recent
study utilising time-to-event analysis further highlights the influence of sampling on
estimates of age of diagnosis (Sheldrick, Maye, & Carter, 2017). The average age that
parents reported first being informed of their child’s diagnosis was underestimated by 2
years before the distribution was adjusted to account for the likelihood that additional
cases in the cohort would receive a diagnosis at a later age (i.e., after the cross-sectional
survey had been conducted).
A summary of recent studies investigating the average age of diagnosis of ASD
published within the last three years is presented in Table 1. The combined range of age
of diagnosis reported across these studies is 50 to 89 months, which may more accurately
reflect current diagnostic practice. No studies to date have sought to investigate the
average age of diagnosis of ASD across each State and Territory in Australia, nor sought
to identify factors associated with earlier and later diagnoses in Australia. Key findings
from the existing literature will be discussed in relation to trends in the diagnostic process
and relevance to Australian practice.
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Table 1.
Recent Studies Investigating the Age of Diagnosis of Autism Spectrum Disorders

Area and Year of
Sampling

Authors

Age of Diagnosis
(months)

Diagnoses

Characteristics

Data Collection Method

United States
2011

Oswald et al. (2015)

63m

Parent report

2-17 years

Survey of Pathways to Diagnosis and Treatment
n = 1496

United States
2009-2010
2011-2012

Sheldrick et al. (2017)

72m

Parent report

0-17 years

National Survey of Children with Special Health
Care Needs (n = 3037) and National Survey of
Children’s Health (n =1615).

United States
2012

Christensen, Baio, et
al., (2016)

Median 50m

DSM-IV-TR case
criteria

8 years

Surveillance of health and education records
n = 5,063

United Kingdom
2012-2013

Crane et al. (2016)

89m

Parent report

Mage 11.8 years

Parent survey N = 2134

Note. DSM-IV-TR (Diagnostic and Statistical Manual of Mental Disorders - Fourth Edition, Text Revised). Studies have been ordered by sampling year. Mean age of
diagnosis is presented, except where Median is specified
.
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Parent Experiences of the Diagnostic Process
Research investigating the diagnostic experiences of parents of children with ASD
first emerged in the mid 1990s. Howlin and Moore (1997) conducted the first large-scale
survey to examine the diagnostic experiences of 1295 parents enrolled with autism
societies in the United Kingdom. The average age of diagnosis was more than 6 years of
age despite parents first reporting concern at an average of 20 months of age. Parents
reported waiting an average of 6 to 7 months before actively seeking help, and first
consulted a health practitioner at an average child age of 28 months. At this first
consultation, fewer than 10% of families received a diagnosis. The average age of referral
to a specialist was 40 months, with 40% of families receiving a diagnosis at this time.
Throughout the process, many parents were advised that there ‘wasn’t a problem’ and that
their child would ‘grow out of it’. For other parents, concerns were acknowledged but no
diagnosis or assistance was offered. All but 5% of the sample received an ASD
diagnosis, on average 53 months after their first concerns and 45 months after first
seeking help. Children who were younger at the time of the survey were more likely to
receive an earlier diagnosis and their parents reported greater satisfaction with the help
they received.
Crane and colleagues (2016) recently sought to extend our understanding of parent
perceptions of the diagnostic process by conducting an updated survey of 1047 parents in
the United Kingdom. The average age of diagnosis of children in this sample was 7.5
years, an average of 3.5 years after parents first reported seeking help from a health
professional. These findings suggest that there has been no substantial reduction in
diagnostic delays in the 20 years since Howlin and Moore (1997) conducted their original
survey. Parents across both surveys reported general frustration with the diagnostic
process and long wait times, and greater satisfaction with the diagnostic process was
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associated with less time taken to receive a diagnosis (Crane et al., 2016; Goin-Kochel,
Mackintosh, & Myers, 2006; Howlin & Moore, 1997).
Change in Age of Diagnosis Over Time
The majority of studies investigating the timing of autism diagnoses have reported
a general reduction in age of diagnosis over time, with younger children being identified
earlier. This is an encouraging trend suggesting improved efficiency in the diagnostic
process (Daniels & Mandell, 2014; Fountain, King, & Bearman, 2011; Hertz-Picciotto &
Delwiche, 2009; Nassar et al., 2009). However, as already indicated, this finding is not
consistent across all samples. Hertz-Picciotto and Delwiche (2009) found only a modest
decrease in age of diagnosis between 1990 and 2002 after controlling for the length of
follow-up period (as more recent cohorts only include children diagnosed at an earlier
age). Similarly, while Brett and colleagues (2016) reported a 6 month reduction in age of
diagnosis from 2004 to 2014, this difference was not statistically significant.
Several studies have reported an increase in age of diagnosis over time (Coo et al.,
2012; Crane et al., 2016; Magnússon & Saemundsen, 2001; Ouellette-Kuntz et al., 2009).
One explanation for later diagnoses in more recent years is the increased identification of
individuals with a milder clinical presentation of autism (Whitehouse et al., 2017). For
instance, the parent survey conducted by Crane et al. (2016) included a higher proportion
of children with a diagnosis of AspD (37%) relative to Howlin and Moore’s (1997)
sample (15%). However, a Canadian study has reported a consistent increase in age of
diagnosis across the diagnostic subgroups (Coo et al., 2012). In this case, the
identification of a second wave of older children with milder symptoms of autism is
unlikely to completely explain the trend. An increase in waitlist and referral times for
diagnostic assessment may also have contributed to later diagnoses, as the number of
children diagnosed with ASD has also increased over time. This finding highlights the
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importance of local practice considerations and interactions with the health system when
investigating potential reasons for delays in the diagnosis of ASD.
Geographic Differences in Age of Diagnosis
Some differences are evident between countries in the age that autism is first
diagnosed. For instance, a review of online survey data collected from 1410 parents and
caregivers of children with autism across 18 European countries reported substantial
differences in age of diagnosis across countries (Salomone, Charman, McConachie, &
Warreyn, 2016). Children in Portugal, Spain, Italy, Poland, and Romania received a
diagnosis at a significantly earlier age, while children living in the Netherlands, Germany,
Hungary, Denmark, and Belgium were diagnosed significantly later. However, there
appears to be greater variation in the age of diagnosis of ASD reported within regions,
than there is between countries overall. Across the 60 studies reviewed here (see
Appendix) a similar range in age of diagnosis was evident across studies conducted in the
United Kingdom (32 to 140 months), Europe (36 to 129 months), and the United States
(28 to 106 months). In contrast, a smaller range in age of diagnosis is evident between
studies conducted in Asia, Canada, and Australia. It is important to acknowledge,
however, that fewer studies have been conducted in these regions to date.
Local community-level differences in the age that autism is first diagnosed have
been reported in studies conducted in the United Kingdom, United States, and Canada.
For example, Howlin and Moore (1997) found that children living in Wales were, on
average, diagnosed 3 years and 9 months later than children living in other areas in the
United Kingdom. Substantial differences have also been reported across the Autism and
Developmental Disabilities Monitoring Network (ADDM) sites in America, with
difference in the average age of diagnosis between sites of up to 23 months for Autistic
Disorder (AD), and 29 months for AspD (Centers for Disease Control and Prevention,
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2012). A clinically and statistically significant difference in age of diagnosis of 22
months was also found between regions in Canada (Coo et al., 2012). These large
regional variations in age of diagnosis suggest that local community characteristics play
an important role in determining the average diagnostic experience of children with ASD.
These findings reaffirm the need to examine local level data regarding the age of
diagnosis of ASD in Australia, as data from international studies, while informative, may
not be useful in informing policy and practice strategies to reduce age of diagnosis and
promote the early identification of ASD in local Australian communities.
The Age of Diagnosis and Diagnostic Experience of Children with ASD in Australia
An accurate baseline estimate of the timing of identification and diagnosis of ASD
across each State and Territory in Australia will be a valuable milestone for ongoing
public health initiatives that promote early identification. However, limited data exists
regarding the age that children receive an autism diagnosis in Australia and families’
experiences of the diagnostic process.
Two previous Australian studies have reported the age of diagnosis of children
with autism. Williams et al. (2005) utilised the Western Australian Autism Registry
(N=252) and an active professional surveillance network in New South Wales (N = 1395)
to establish a baseline estimate of the incidence of ASDs in 1999/2000. The average age
of diagnosis was reported to be 4 years in Western Australia and 3 years in New South
Wales. A second study utilising the Western Australian Autism Registry (N = 982)
reported a decrease in age of diagnosis from 4 to 3 years between 1983 and 2004 (Nassar
et al., 2009). However, the year of entering the data registry (e.g., 1997) was used as a
proxy variable for age of diagnosis in the majority (77%) of cases, as an exact date or age
of diagnosis was not available. A comparison of the year of registration and age of
diagnosis in the 227 cases for which this information was available revealed that 86% of
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cases joined the autism registry within a year of diagnosis. However, in the early
identification and diagnosis of ASD, one year is a clinically significant period.
Despite the lack of published studies on the age of diagnosis of ASD in Australia,
some information is available from government-commissioned evaluation reports. Two
such reports have been identified, and their study characteristics are presented in Table 2.
These reports suggest that the average age of diagnosis of children living in Australia
accessing early intervention services is approximately 40 to 45 months. However, further
research is needed to more closely examine variations in the age of diagnosis of children
with autism across each State and Territory in Australia, including local area differences,
and to identify factors that may help to explain individual and community level
differences in diagnosis.
Table 2.
Australian Government Funded Reports Including the Age of Diagnosis of Autism Spectrum Disorders

Report

Age of Diagnosis
(months)

Diagnoses

Characteristics

Data Collection Method

Area and
Year of
Sampling

1 Autism in Victoria: An investigation of prevalence and service delivery of children aged 0-6.

Crewther
et al.,
(2003)

40m

Documented
diagnosis

0 – 6 years

Prevalence survey of public
Victoria,
agencies and providers of early
2002
intervention.
Parent survey n = 262
Early intervention service
provider survey n = 30

2 Evaluation of the Helping Children with Autism Package (FaHCSIA components)

Maloney
et al.,
(2012)

45m

Documented
diagnosis

0 – 6 years

Analysis of client data,
n = 16967
Survey of parents and carers,
n = 4437
Survey of diagnosticians,
n = 99

Australia
2008 –
2011
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Despite difficulty generalising international findings to Australian practice,
parents in Australia and overseas share a general dissatisfaction with the diagnostic
process. Delays in receiving an ASD diagnosis were reported as an ongoing concern of
parents in Victoria, particularly in rural areas (Crewther et al., 2003). Waiting times for
initial assessments across Australia were reported to range from less than 4 weeks to in
excess of 6 months, with a median wait of 8 weeks (Maloney et al., 2012). Parents then
faced a delay between assessment and diagnosis of 3 to 6 months (Crewther et al., 2003).
Several recent surveys have examined practitioners’ perceptions of autism
diagnostic practices in Australia. Waiting times for tertiary services and specialist ASD
assessments were again identified as a barrier to timely and accurate diagnoses. Lengthy
waiting lists to access initial Paediatrician appointments, as well as Allied Health and
specialist assessment services were reported (Randall et al., 2016; Ward et al., 2016).
Indeed, approximately one-third of Paediatricians reported that they ‘sometimes’ or
‘mostly’ made a diagnoses without input from Allied Health professionals, and that
waiting times to access assessments was the primary reason for not considering this
information (Randall et al., 2016). Significantly longer waiting times have also been
reported for public health services and multidisciplinary team assessments, relative to
private health services and independent allied health practitioners (Taylor et al., 2016).
A Model of Barriers to the Diagnosis of Autism Spectrum Disorders
The diagnostic experiences of families and children with ASD suggest that there
are multiple times throughout the diagnostic process where barriers may act to delay
diagnosis. A model of the diagnostic process and factors that may act as barriers to early
identification and diagnoses is presented in Figure 1. The proposed model is a simplified
representation of the diagnostic process; it is not intended to represent the complexity of
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possible pathways to diagnosis but to illustrate the levels of factors that may act as
barriers to delay the diagnosis of ASD.

Figure 1. A model of the pathway to obtaining an autism diagnosis and factors
associated with age of diagnosis that may act as barriers to early identification.

Child Characteristics Associated with Age of Diagnosis
The clinical presentation and characteristics of an individual child may impact
upon the likelihood of that child being identified and diagnosed early. Key findings and
trends concerning the impact of child characteristics on diagnostic timing are discussed,
with study characteristics presented in the Appendix. Studies investigating child
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characteristics associated with delays in the diagnosis of ASD have used a range of
research methods, and large variability in research findings has been reported. It is
therefore difficult to consolidate differences in the reported findings of studies, some of
which utilise large samples of administrative data with limited clinical information, health
record surveillance data, and self-selecting samples obtained in surveys and online
registries. When examining factors associated with delays in diagnosis it is particularly
difficult to ensure representative sampling, as those who experience barriers in accessing
services are likely to be underrepresented in both research samples and clinical settings.
Child characteristics and clinical presentation are likely to differentially effect the
identification and diagnosis of ASD, depending on the behaviour, knowledge, and beliefs
of health professionals. For example, preconceptions about gender stereotyped
development, and the tendency to overlook ASD symptoms in children with a mild
clinical presentation, or misattribute symptoms to general developmental delays, may
have a reduced impact on age of diagnosis when standardised developmental surveillance
is consistently employed. It is also important to highlight that while child characteristics
are not modifiable by activities aiming to reduce the average age of diagnosis of ASD, the
identification of child characteristics associated with a risk of delayed or missed diagnosis
may be an important element of clinician awareness and knowledge of ASD. For
example, despite the greater prevalence of ASD in males, health professionals should be
aware that female children may be at risk of receiving a later diagnosis of ASD, and miss
the associated opportunity for early intervention.
Clinical presentation. Consistent differences in age of diagnosis have been
reported between the autism diagnostic categories (e.g., as specified in the DSM-IV-TR).
Children with a diagnosis of AD have been, on average, identified and diagnosed earlier
than children with a diagnosis of AspD and PDD-NOS (Chakrabarti & Fombonne, 2005;
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Mandell, Morales, Xie, Lawer, et al., 2010; Howlin & Asgharian, 1999; Centers for
Disease Control and Prevention, 2012; Crane et al., 2016). The type, severity and
presentation of ASD symptoms have also been associated with age of diagnosis. Children
are, on average, diagnosed earlier when they present with more severe symptoms
(Twyman, Maxim, Leet, & Ultmann, 2009; Wiggins, Baio, & Rice, 2006), developmental
regression or skill loss (Rosenberg, Landa, Law, Stuart, & Law, 2011; Shattuck et al.,
2009), language impairment (Mandell, Novak, & Zubritsky, 2005; Salomone et al., 2016),
and stereotyped behaviour or mannerisms (Mandell et al., 2005; Valicenti-McDermott et
al., 2012). In contrast, sensory symptoms, including increased sensitivity to pain and
impaired hearing, have been associated with delayed diagnosis of ASD (Mandell et al.,
2005). This delay may occur as health professionals may be more likely to investigate
alternative explanations for the child’s symptoms (e.g., difficulties with sensory
processing). A co-morbid or pre-existing diagnosis of Attention-Deficit/Hyperactivity
Disorder (Frenette et al., 2013; Miodovnik, Harstad, Sideridis, & Huntington, 2015), or an
additional psychiatric/neurological diagnosis (Levy et al., 2010), has also been associated
with a significant delay in the identification and diagnosis of ASD.
Developmental delay. The presence of developmental delay or intellectual
disability may influence the early identification and diagnosis of ASD, although the
findings to date are mixed. While several studies have reported no associateion between
cognitive ability and age of diagnosis (Fountain et al., 2011; Frenette et al., 2013;
Mandell et al., 2005), Noterdaeme and Hutzelmeyer-Nickel (2010) found that children
with mild to moderate intellectual disability were, on average, diagnosed earlier (72
months), while children with severe intellectual disability experienced a delayed
diagnosis (81 months), and children with an average or above average intelligence were
diagnosed at an even older age (98 months). This sample included a relatively high
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proportion (41%) of children without a comorbid cognitive impairment (i.e., IQ above
70). Shattuck et al. (2009) also reported that children with developmental delay and
autism were diagnosed earlier in a sample that included 55% of participants without
cognitive impairment. Samples including participants with a wide range of cognitive
abilities may be more able to capture the relationship with age of diagnosis.
Parents of children who present with delays reaching milestones may become
concerned about their child’s development at an earlier age (Rosenberg et al., 2011),
which may lead to earlier assessment and diagnosis. Alternatively, a delayed diagnosis
may occur when clinicians misattribute the early signs of ASD to general developmental
delays. Mazurek and colleagues (2014) have also reported a significant interaction
between child age and IQ, indicating that children with autism and average or above
average cognitive ability were diagnosed at an earlier age in more recent years,
suggesting improved detection of autism symptoms in children without cognitive
impairment over time.
Gender. Research has found differences in age of diagnosis according to a
child’s gender, with studies reporting that female children receive a diagnosis of ASD
later than males (Goin-Kochel et al., 2006; Goin-Kochel & Myers, 2004; Ouellette-Kuntz
et al., 2009; Salomone et al., 2016; Shattuck et al., 2009; Yeargin-Allsopp et al., 2003).
Studies that have reported a gender difference in the age of identification of ASD have
used a variety of research methods, including online surveys, surveillance, and review of
health and education records, with sample sizes ranging from 256 to 2568 children with
ASD. The reported delay for female children receiving a diagnosis ranged from 5 months
for all ASDs (Shattuck et al., 2009; Yeargin-Allsopp et al., 2003) to a delay of 20 months
for girls with PDD-NOS (Goin-Kochel & Myers, 2004) and 13 months for girls with
AspD (Goin-Kochel et al., 2006). Salomone and colleagues (2016) have also reported a
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significant interaction between gender and verbal ability, meaning that females with
complex phrase speech were more likely to be diagnosed at a later age.
Some studies have reported no association between gender and age of diagnosis
(Mandell et al., 2005; Noterdaeme & Hutzelmeyer-Nickels, 2010; Wiggins et al., 2006;
Williams, Thomas, Sidebotham, & Emond, 2008). A possible explanation for the mixed
research findings is that females with a more subtle clinical presentation and without a
comorbid cognitive impairment may be at increased risk of missed or delayed diagnosis
(Wijngaarden-Cremers et al., 2014) and are therefore less likely to be included in research
samples. For example, Wiggins et al. (2006) and Williams et al. (2008) reported no
significant difference in age of diagnosis between males and females; however, these
studies included a noticely small number of girls with AspD, with only one female
diagnosed with AspD across the two studies (compared to 35 males). A general
overrepresentation of females at the more severe end of the spectrum and inclusion of few
girls with a milder clinical presentation may have masked the delayed diagnosis of ASD
in girls.
Birth order. The influence of birth order on age of diagnosis has also been
investigated and, once again, findings to date are mixed. Studies have reported that
firstborn children are, on average, diagnosed at an older age than later born siblings
(Fountain et al., 2011; Frenette et al., 2013; Mishaal, Ben-Itzchak, & Zachor, 2014;
Rosenberg et al., 2011). Two studies reporting no association between birth order and
age of diagnosis of ASD were conducted with considerably smaller samples (Twyman et
al., 2009; Valicenti-McDermott et al., 2012). A study examining diagnostic timing in
India reported that firstborn children received an earlier diagnosis compared to later-born
siblings (Juneja, Mukherjee, & Sharma, 2005). Cultural differences may explain the
increased likelihood that a firstborn child would receive a medical evaluation and
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diagnosis of ASD in this sample. In contrast, having a sibling with ASD, regardless of
birth order, has been associated with earlier diagnoses (Adelman, 2010; Bickel,
Bridgemohan, Sideridis, & Huntington, 2015; Coo et al., 2012), suggesting that parents
who are more aware of the early signs of ASD may seek help at an earlier age.
Family Level Barriers to Early Diagnosis
Family characteristic that act as barriers and delay the diagnosis of ASD may
include socio-demographic characteristics, parental concerns and help seeking behaviour,
as well as awareness and beliefs about ASD. Key findings regarding the impact of family
level barriers on diagnostic timing are discussed, with study characteristics presented in
the Appendix.
Socio-demographic characteristics. The role of socio-economic status (SES) in
the early identification and diagnosis of ASD has been investigated, with mixed findings.
It has been reported that children and families with lower household income (GoinKochel et al., 2006; Mandell, Listerud, Levy, & Pinto-Martin, 2002; Mandell et al., 2005)
and lower parent education (Fountain et al., 2011; Goin-Kochel et al., 2006; Hrdlicka et
al., 2016; Rosenberg et al., 2011) are at risk of receiving a delayed diagnosis of ASD.
However, other studies have failed to find a relationship between age of diagnosis and
socio-economic factors (Frenette et al., 2013; Noterdaeme & Hutzelmeyer-Nickels, 2010;
Twyman et al., 2009).
Increased parental age has been linked to children receiving an earlier diagnosis of
ASD (Frenette et al., 2013; Hrdlicka et al., 2016; Shattuck et al., 2009). However, studies
have also reported no association between parent age and age of diagnosis (Fountain et
al., 2011; Twyman et al., 2009; Valicenti-McDermott et al., 2012). Community-level
indicators of SES have also been linked to age of diagnosis, with diagnoses occurring
earlier in more affluent suburbs with high property values (Fountain et al., 2011). Areas
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with a greater number of households in poverty were also found to receive, on average,
earlier diagnoses, although this effect was marginal (Fountain et al., 2011).
Fountain and colleagues (2011) utilised predictive modelling to determine that
children of extremely low SES (i.e., immigrant families from an ethic minority, with
young, less educated parents living in a low income area) would receive a diagnosis of
ASD 14 months later than children of high SES (i.e., white families, with older, highly
educated parents, living in an affluent area). The gap between high and low SES models
was persistent over time, but reduced to approximately 6 months between 1996 and 2000,
which calls for reducing disparities in access to timely diagnoses over time. However, 6
months remains a clinically meaningful delay considering the missed opportunity for
earlier intervention.
It is likely that local-level community and system characteristics (e.g., government
funded services, public and private medical insurance costs and benefits) influence the
impact that socio-economic disadvantage has on accessing a timely diagnosis of ASD.
Differences in the provision of government-funded services across countries and states
are likely to affect how a family and child with ASD interact with the local healthcare
system. The cost of diagnostic services was identified as a barrier to accessing a timely
diagnosis of ASD in the government funded evaluation of the HCWA package in
Australia, despite the introduction of Medicare items to subsidise the costs of assessments
(Maloney et al., 2012).
Culture and ethnicity. Studies that have investigated race as a potential barrier
to the early identification and diagnosis of ASD have also yielded mixed results. The
majority of studies have reported that children from ethnic minority groups were more
likely to receive a diagnosis of ASD at a later age, compared to non-minority children
(Christensen, Bilder, et al., 2016; Jo et al., 2015; Rosenberg et al., 2011; Shattuck et al.,
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2009; Valicenti-McDermott et al., 2012). However, several studies have reported an
unexpected association between ethnicity and age of diagnosis. Children of (parentreported) Asian ethnicity living in America (Mandell, Morales, Xie, Lawer, et al., 2010),
Hispanic, and African-American children (Emerson, Morrell, & Neece, 2016), and
children from a minority group in Canada (Coo et al., 2012) were found to be diagnosed
earlier than non-minority children. Several studies have also found no association
between race and diagnostic timing (Adelman, 2010; Goin-Kochel et al., 2006; Mandell
et al., 2005; Wiggins et al., 2006). However, children from ethnic minorities may be at
greater risk of missed diagnoses. Begeer and colleagues (2008) conducted a study in the
Netherlands and reported that fewer children from ethnic minorities were accessing ASD
services than would be expected based on prevalence estimates. Physicians were also
found to be less likely to report ASD as the cause of behaviour in behavioural vignettes
describing children from ethnic minorities. This bias was no longer evident when
physicians were presented with a structured list of diagnostic categories.
Awareness and knowledge of ASD in Australian Indigenous communities as well
as the stigma associated with the ‘autism label’, have been identified as potential barriers
to obtaining a timely ASD diagnosis in the government funded evaluation of HCWA in
Australia (Maloney et al., 2012). It was reported that parents, particularly fathers,
experience difficulty with the idea of labelling their young child, and may withdraw from
the diagnostic process and the associated intervention as a means of avoiding the label.
Parent knowledge and concerns. Parental concern regarding child development
and raising these concerns with a health professional are essential steps in the diagnostic
process. The widespread adoption of universal developmental surveillance and/or
screening for ASD has the potential to reduce this reliance on parents’ raising their
concerns. However, in current practice, parent knowledge of typical child development
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and the early signs of ASD, and delays seeking help from a medical professional, will
likely act as barriers to early identification and diagnosis. Indeed, Perryman (2009)
described the relationship between the level of parental concern and diagnostic timing,
and found that parents who reported higher levels of worry about initial symptoms
generally sought an earlier diagnosis. Misattribution of early ASD symptoms to a nonASD condition (Adelman, 2010), or to difficult behaviour (Perryman, 2009), has also
been related to delayed diagnosis while concern regarding a child’s social development
(Twyman et al., 2009), specifically delayed social smiling (Chawarska et al., 2007), have
been associated with earlier recognition of ASD.
Service and Clinician Level Barriers to Diagnosis
The interaction a family has with health care providers throughout the diagnostic
process has the potential to expedite or delay diagnosis. The capacity to deliver timely
and accurate diagnostic assessments has been identified as a particular area of concern in
Australia. Service level characteristics that have been associated with the age of
diagnosis of autism include the use of standardised assessments, the number of
professionals consulted, having a consistent source of care, and attendance at well-child
health checks.
The way that a professional responds when a parent raises concerns regarding
their child’s development has been associated with the timeliness of autism diagnoses.
Zuckerman, Lindly, and Sinche (2015) compared the diagnostic experiences of 2098
children with developmental delay or intellectual disability to 1420 children with autism,
and found that health professionals were more likely to respond to parents of children
later diagnosed with autism in a reassuring or passive way (e.g., saying the child may
‘grow out it’, or that ‘nothing was wrong’). Proactive responses to parents’ concerns
(e.g., referring to a specialist, conducting a developmental assessment) were associated
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with a more timely diagnosis. Several additional studies have also reported an association
between earlier diagnoses and conducting a developmental/behavioural assessment or
administering a screening tool (Adelman, 2010; Daniels & Mandell, 2013). While an
initial referral may facilitate earlier diagnosis, the overall number of health professionals
consulted has also been associated with age of diagnosis, with children diagnosed earlier
when required to see fewer professionals (Crane et al., 2016; Daley, 2004; Goin-Kochel
et al., 2006; Howlin & Moore, 1997; Mandell et al., 2005).
Attendance at well-child care visits (the primary source of developmental and
preventative health care for children in the United States) in line with the American
Academy of Pediatrics recommendations, has also been linked to earlier autism diagnoses
amongst children with AD enrolled in Medicaid (Daniels & Mandell, 2013). Children
who attended 100% of well-child care visits were diagnosed 1.6 months earlier, on
average, than children who did not attend any of the scheduled visits. Having a consistent
source of medical care provides an opportunity to monitor child development over time,
and has been linked to earlier autism diagnoses in one study (Emerson et al., 2016).
Notably, this association was evident for Caucasian but not African American children, a
finding which the authors suggest may be due to racial disparities in referral behavior,
indicating that is it is more difficult for African American families to receive a referral for
specialist assessment.
Several recent surveys have examined autism diagnostic practices in Australia,
and findings suggest that many practitioners are making diagnoses based on assessment
practices that are not in line with current best practice recommendations (Randall et al.,
2016; Taylor et al., 2016; Ward, Sullivan, & Gilmore, 2016). The use of standardised
assessment and screening tools in combination with clinical judgement to identify and
diagnose young children with autism is an essential component of ensuring accurate and
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efficient diagnosis. However, only 47% of 173 health professionals reported using a
standardised behavioural measure (Taylor et al., 2016) such as the Autism Diagnostic
Observation Schedule (ADOS; Lord et al., 2000, 2012), and while 89% of respondents
reported taking a developmental history when querying ASD, only 31% used the Autism
Diagnostic Interview – Revised (ADI-R; Rutter, Le Couteur, & Lord, 2003). This finding
is consistent with international reports of inconsistency in diagnostic practice; for
instance, Wiggins et al. (2006) found in their review of health and education surveillance
records in Atlanta, that 70% of practitioners did not use a diagnostic instrument.
Community and System Level Barriers to Diagnosis
As already noted, large variations in the average age of diagnosis of ASD have
been reported within countries and between individual communities, suggesting that
community characteristics play a role in determining the timing of ASD diagnoses. The
availability and accessibility of health services may act as a barrier (or facilitating factor)
to the timely diagnosis of ASD. The majority of studies that have investigated the
association between rural/urban communities and age of diagnosis have reported delayed
diagnosis for children living in rural areas (Chen, Liu, Su, Huang, & Lin, 2008; Howlin &
Moore, 1997; Mandell, Morales, Xie, Polsky, et al., 2010; Mandell et al., 2005;
Rosenberg et al., 2011), while two studies have reported no association between age of
diagnosis and rural residence (Coo et al., 2012; Twyman et al., 2009). Mandell et al.
(2010) reported delayed diagnosis in both rural and urban communities compared to
suburban areas, which may reflect greater waiting times for specialist services in highly
populated urban areas. In a review of health surveillance records in North Carolina,
Kalkbrenner et al. (2011) reported that the number of neurologists and psychiatrists in an
area as well as proximity to a medical school was associated with an earlier diagnosis of
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ASD. The number of primary care physicians and early intervention services, however,
was not associated with age of diagnosis.
These findings support the role of community characteristics, such as the
availability of health services in the early identification and diagnosis of ASD. While
international findings provide valuable insights into factors associated with the age of
diagnosis of ASD, the majority of this research has been conducted in the United States
and Europe. Given the influence of community characteristics, local health policies and
the availability of services, analysis of local-level data will be most informative to
Australian practice.
Conclusions
The early identification of children with ASD is of critical importance to
facilitating entry into early intervention programs. Recent international estimates of the
average age of diagnosis of ASD range from 50 to 89 months (Christensen, Bilder, et al.,
2016; Crane et al., 2016; Oswald et al., 2015; Sheldrick et al., 2017). While limited data
regarding the age of diagnosis of children with autism in Australia is available, these
reports suggests children first receive a diagnosis at an average of 3 to 4 years of age
(Crewther et al., 2003; Maloney et al., 2012; Nassar et al., 2009; Williams et al., 2005).
The time between the age that a reliable and accurate diagnosis of ASD is possible (24
months), and the average experiences of children with autism in Australia and
internationally, suggest that a substantial science to practice gap is evident. Many factors
have been found to influence the age that a child is first diagnosed with autism, including
characteristics associated with the child, family, services, and community. It is likely that
community-level barriers interact with family characteristics, parent and clinician
behaviour to differentially influence the age of diagnosis of ASD in local areas. There is
a need to specifically investigate the role of local community characteristics in the early
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identification of ASD in Australia and to identify barriers specific to Australian practice.
An important consideration of future research is to identify barriers that are both
important and changeable, and that can be targeted in efforts to promote early
identification and reduce delays in the diagnosis of ASD in Australia.
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Appendix

Table A1. Published Studies Identified in Literature Review of Age of Diagnosis of Autism Spectrum Disorders, Presented by Country and Year of Sampling

Area and Year
of Sampling

Authors

Age of Diagnosis

Diagnoses

Sample
Characteristics

Method

Key Findings

United Kingdom (range in AOD, 32 – 140 months)

1 England,
1992

Smith et al.
(1994)

44m (younger group)
83m (older group)

Parent report

1-9 years, M=6.1
(younger group)

Parent survey
N = 128

Delays evident between first seeking help, first specialist
referral and ASD diagnosis. Misdiagnosis at first referral
common.
Age of concern (AOC): 17m (younger), 18m (older)
Age of help-seeking (AOHS): 21m (younger), 25m (older)

10 – 20 years, M = 14.2
(older group)

2 England,
1993

Howlin and
Moore (1997)

73m (overall)
32m (children <5y)

Parent report

2-49 years, M=12.2

Parent survey
N = 1295

Large variation between age of diagnosis (AOD) across
geographic areas. Parent satisfaction related to early
diagnosis. General dissatisfaction with long wait times and
diagnostic process.
AOC: 20m AOHS: 28m Age of Referral (AOR): 40m

3 England,
1993

Howlin and
Asgharian
(1999)

66m (Autistic Disorder, AD)
134m (Asperger’s Disorder, AspD)

Parent report

2-48 years, M=13.0 (AD) Parent survey
3-49 years, M=13.8 (Asp) N = 770

Less than 10% of cases received a diagnosis at the first
consultation. Parents of children with AspD were more
likely to be told not to worry and were less satisfied with
the diagnostic process. Larger delay between first concern
and diagnosis in AspD group.
AOC: 18m (AD), 30m (AspD)

4 England,
1998-1999

Chakrabarti and
Fombonne
(2001)

Multidisciplinary
41m (overall)
assessment
35m (AD)
43m (Pervasive Developmental
Disorder – Not Otherwise Specified)
52m (Asp)

2.5-6.5 years
26% IQ < 70

Community screening of
15,500 preschool children
n = 97

The majority of cases identified were at the ‘mild’ end of
the autism spectrum (i.e., PDD-NOS and AspD, 71%)
AOC: 19m.
AOR: 30m (AD), 48m (AspD), 37m (PDD-NOS)

5 London,
England,
2000

Lingam et al.,
(2003)

Median
40m (Childhood Autism, CA)
51m (Atypical Autism, AA)
97m (AspD)

2-21 years

Review of disability
registers and clinical
records
N = 567

Median AOC and age of diagnosis was higher in AA and
AspD group. Decrease in AOD over 10 years by 6m (CA)
and 13m (AA). AOC: 18m (CA), 20m (AA), 22m (Asp).

Documented diagnosis
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Area and Year
of Sampling

Authors

Age of Diagnosis

6 England,
Keen and Ward, 76m (overall)
140m (1983 cohort)
1997 and 2001 (2004)
42m (1995 cohort)

Diagnoses

61
Sample
Characteristics

Method

Key Findings

4-18 years
28% IQ < 70

Review of linked hospital
and community child health
data and active case
ascertainment. N = 196

Average AOD decreased over time. In 2000, later AOD
was associated with placement in mainstream schools
(78m) compared to mild (49m) and severe (56m) learning
difficulty autism specialist units. AOD was higher in
specialised schools (132-150m) than mainstream schools
(78m) in 1997.

4-6 years
30% IQ < 70

Community screening of
10,903 preschool children
n = 64

AOC reduced from previous study by 5m, but no change in
delay between referral and diagnosis. Delay also evident
between first parent concern and referral.
AOC: 19m(total), 16m(AD), 20m(PDD-NOS), 21m(AspD)

Documented
multidisciplinary
assessment

Diagnosed <11 years
34% DD

Review of clinical records
from the Avon
Longitudinal Study of
Parents and Children. n =
86

No difference in AOD by sex of child.

Documented
multidisciplinary
assessment

7 England,
2002

Chakrabarti and
Fombonne
(2005)

38m (total)
33m (AD)
39m (PDD-NOS)
45m (AspD)

8 England, 2003

Williams et al.,
2008)

Median
82m (overall)
45m (CA)
76m (AA)
116m (AspD)

9 South Wales
1988 - 2004

Latif and
1994-1998/1999-2003
Williams (2007) 43m/32m (Kanner’s autism)
86m/79m (AspD)
71m/66m (ASD)
78m/52m (other form)

Multidisciplinary
assessment

0-17 years

Review of data registry
N = 296

Decrease in AOD over time

10 United
Kingdom
2012-2013

Crane et al.
(2016)

89m (range 1-40 years)

Parent report

M=11.8 years
83% 3 – 18 years

Online parent survey
N = 1047

Parents’ reported long delays between first seeking help and
receiving a diagnosis (3.5 years). Parent satisfaction was
associated with the time taken to receive a diagnosis.

11 United
Kingdom
2004 -2014

Brett et al.
(2016)

Median 55m

2-18 years
Parent reported
diagnoses, confirmed
by clinician survey,
sub-sample validated in
clinical assessment.

Review of research
databases, N = 2134

No significant reduction in AOD over time (65m in 2004 –
59m in 2014). Earlier diagnosis associated with AD (vs.
other diagnoses), language regression, language delay,
lower SES.

Multidisciplinary
assessment
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62
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Method
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Greater Europe (range in AOD, 36 – 129 months)

12 Iceland, 1998

Magnússon and
Saemundsen
(2001)

Median
Documented diagnosis
43m (Infantile Autism, IA/CA, older
group)
48m (IA/CA, younger group)

13 Denmark
1994 - 1999

Parner et al.
(2008)

1994-95/ 96-97/ 98-99
61m/ 60m/ 56m (CA)
71m/ 70m/ 64m (ASD)

14 Czech
Republic
1996-2006

Oslejsková et al. 82m (overall)
(2007)
74m (CA)
81m (AA)
129m (AspD)

15 France, 2006

Chamak et al.
(2011)

120m (1960-90)
60m (1990-2005)
36m (2003-2005)

Psychiatrist assessment

15-24 years
(older group)
5-12 years
(younger group)

Review of clinical data
register, N = 75

Higher AOD in the younger cohort. May relate to change
in diagnostic criteria (ICD-9 to ICD-10) and increased
sensitivity to autistic symptoms in individuals with a
reduced IQ.

Diagnosed < 9 years.

Cohort study, national data
linkage, N = 2649

Decrease in AOD over time

Child age not reported

Review of clinical case data
from an university affiliated
child medical centre
N = 204

Families saw an average of 2.4 (range 1 – 5) doctors before
referral for diagnosis. Delay between first concern and
diagnosis shortest for AA, and greatest for AspD. No
difference in AOD or AOC by sex. AOC: 30m(ASD),
24m(CA), 37m(AA), 48m(AspD)

Parent survey and in-depth
interview with subsample

Delay between first consultation and diagnosis have
reduced over time. Parent’s reported relief but largely
dissatisfaction with delays and poor
communication/understanding by doctors during diagnosis.
AOC: 18 - 24m.

Multidisciplinary
assessment

55% average IQ range.

Parent report

4-45 years

N = 248

16 Munich,
Germany
1998 - 2007

Noterdaeme and 76m (overall)
76m (AD)
HutzelmeyerNickels (2010) 110m (Asp)

Multidisciplinary
assessment

17 Czech
Republic
2012-2016

Hrdlicka et al.,
(2016)

ICD-10
ADOS and/or ADI-R

74m (overall)

Child age not reported
59% IQ <70

Mage 6.5 years
59% IQ < 70

Review of clinical records
from the department of
Autism and Developmental
Disorders. N = 601

Large delay evident between parental concern and
diagnosis. No differences in AOD by sex or SES. Children
with low IQ diagnosed earlier than children without
cognitive delays. No significant decrease in AOD over
time. AOC: 15m (AD), 26m (Asp)

Parent survey and child
evaluation, N=160

Earlier diagnoses were associated with higher parental
education and age, no association with family SES.
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18 18 European
countries

Authors

Salomone et al.
(2016)

Age of Diagnosis

42m (overall)

Diagnoses

63
Sample
Characteristics

Method

Key Findings

Parent report

4-7 years

Parent survey
N = 1410

Large variation in AOD across countries. Later diagnoses
associated with higher verbal ability. Significant interaction
between gender and verbal ability (females with complex
phrase speech diagnosed later than males).

United States of America (range in AOD, 28 – 106 months)

19 Atlanta,
United States
1996

Yeargin-Allsopp 47m (overall)
et al. (2003)

Documented diagnosis

3-10 years
68% cognitive
impairment

Review of medical and
educations records
N = 987

Boys diagnosed, on average, 5 months earlier than girls.
Parents were largely dissatisfied with how diagnosis was
communicated (93% for adult children, 63% children)

20 Pennsylvania
United States,
1999

Mandell et al.
(2002)

89m (overall)
76m (Caucasian)
91m (African American)

Documented diagnosis
(AD)

3-16 years

Review of Medicaid
medical insurance Claims
data
N = 406

African American children spent on average 13m longer in
health treatment before receiving diagnosis (controlling for
age, sex and time eligible for service).

21 United States
(75%) Aus,
Canada,
Ireland, NZ
(19%)

Goin-Kochel
and Myers
(2004)

42m (overall)
36m (AD)
42m (PDD-NOS)
68m (Asp)

Parent report

2-10 years, M = 6

Online parent survey of
frequency and age of early
ASD- symptoms.
N = 259 children

Boys diagnosed earlier than girls. Average delay between
symptom recognition/concern and diagnosis of 13-24m
(AD), 14-32m (PDD-NOS), 36-54m (Asp). AOC: 10 – 32
months

22 Atlanta, United
States, 2000

Wiggins et al.
(2006)

61m (overall)
59m (AD)
65m (PDD-NOS)
53m (ASD)
82m (Asp)

Documented diagnosis

8 years

Review of surveillance
records from the Centre of
Disease Control and
Prevention
N = 115

Children first evaluated at an average of 48m, delay of 13m
between presentation and diagnosis. IQ < 70 delay by 17m
and IQ > 70 delayed by 10m. No difference in AOD by sex
of child or ethnicity. Severity of ASD symptoms predicted
age of first evaluation and diagnosis. 70% of practitioners
did not use a diagnostic instrument.

58m (1992)
57m (1995)
52m (1998)
43m (2001)

Documented diagnosis
(AD)

Birth cohort study,
California Department of
Developmental Services
records, N = 17,185

Parent education, race, place of birth, insurance, property
value and birth order associated with AOD. SES gap
persistent over time.

23 United States,
1992 to 2001

Fountain et al.
(2011)

47% IQ < 70

2 – 8 years
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Diagnoses

Sample
Characteristics

Method

Key Findings

24 United States,
2002

Levy et al.
(2010)

20% < 3 years
36% 3-5 years
44% > 5 years

Documented diagnosis
(72%) or case criteria

83% comorbid
developmental diagnosis

Surveillance review of
health and education
records, N = 2568

Children who did not have a documented ASD diagnosis
but met case criteria had significantly more co-occurring
psychiatric/neurologic diagnoses (masking ASD
symptoms).

25 United States,
2002

Shattuck et al.
(2009)

Median
68m (overall)
56m (streamlined)
88m (AD)
106m (ASD-NOS)

Documented diagnosis
or case criteria.

8 years
34% IQ < 70

Review of Autism
Developmental Disabilities
Monitoring Network
surveillance data, N = 2568

AOD associated with: male child, IQ <70, skill loss,
ethnicity, maternal age, education, area. AOD older than
previous reports of CDC data, due to use of previously
excluded surveillance cases (meet case criteria but not
formally diagnosed by aged 8, 27%).

26 US 76%, UK
7%, Canada
6%,
2002 – 2004.

Goin-Kochel et
al. (2006)

54m (overall)
41m (AD)
50m (PDD-NOS)
90m (Asp)

Parent report

2-22 years, M=8.3

Parent survey of
satisfaction with diagnostic
process. N = 494

AOD varied by: diagnosis, sex, age of child, number of
professionals consulted, parent education and family
income. Parent satisfaction with diagnostic process related
to fewer doctors and earlier diagnosis.

27 United States,
2002 - 2004

Mandell et al.
(2010)

65m (overall)

Documented diagnosis

< 10 years

Review of medical
insurance claims, linked
with county resource and
health data.
N = 28,722

Decrease in AOD over time for AD only. Asian children
diagnosed earlier than white children. County-level
variables associated with earlier diagnosis: proportion of
residents in poverty and suburban area (vs. urban/rural).
Multivariate analyses suggest child factors account for
greater variance in AOD than county or state level factors.

Case criteria or
documented diagnosis.

8 years

Health record surveillance
by the North Carolina
ADDM. N = 206

23% of children meeting case criteria for ASD had not
received a diagnosis by age 8. Earlier diagnosis in areas
with a greater number of neurologist, psychiatrists and in
close proximity to a medical school. Proximity to early
intervention services and number of primary care
physicians not associated with AOD.

Parent survey of ASD
services received. N = 969

Decrease in AOD over time. Majority of families saw 1-2
paediatricians before diagnosis. AOD associated with: age
of child, income, area/urbanity, symptoms (language delay),
number of doctors and referral behaviour. No difference in
AOD by ID, race, sex of child or use of standardised
developmental assessments.

2002/2004
65/59m (AD)
69/67m (Asp)

28 North Carolina, Kalkbrenner et
United States
al. (2011)

57m (overall)

31% mild-moderate ID,
17% severe ID

2002 and 2004

29 Pennsylvania
United States,
2004

Mandell et al.
(2005)

38m (AD)
47m (PDD-NOS)
86m (Asp)

Parent report

2-21 years
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30 United States,
2000 – 2005

Twyman et al.,
(2009)

12-36m (Early diagnosis)
>36m (later diagnosis)

Developmental
assessment

1-18 years

Retrospective review of
clinical records at a
specialist referral centre.
N = 42

Source of referral and parent age of concern associated with
AOD. No association with socio-economic factors, gender,
birth order and family history of ASD.
AOC: 18m (early diagnosis) 25m (later diagnosis)

31 California,
United States
1990-2006

Hertz-Picciotto
and Delwiche,
(2009)

63m (1990)
58m (1996)

Documented diagnosis

2-10 years

Administrative data from
the California Department
of Developmental Services
N = 31,307

A modest decrease in AOD over time (when accounting for
length of follow-up in recent cohorts). Proportion of
children diagnosed before 5 years increased by 12% in the
1996 birth cohort and 24% in 2002 (compared to the 1990
cohort).

46m (overall)

Parent reported

3-11 years, M = 7.4

Parent survey
N = 168

Severity of autism symptoms, parent’s level of concern and
attribution of symptoms to problem behaviour were
associated with AOD. White children were diagnosed 6
months earlier than African American (a clinically, but not
statistically significant difference).

Parent survey of Interactive
Autism Network database
members.
N = 654

AOD differed across regions. Earlier AOD was associated
with being younger, sibling with ASD, and practitioner use
of screening measures in response to parent concerns. Later
diagnosis was associated with having a prior non-ASD
diagnosis, behaviour problems and consulting multiple
paediatricians.

Cohort born in 2001,
diagnosed with AD by
age 5 years.

Review of claims data,
N = 1475

Attendance at well-child checks complaint with AAP
guidelines was associated with slightly earlier diagnosis
(1.6m).

8 years
28% IQ < 70

Review of ADDM
surveillance records
N = 2627

Median age at diagnosis associated with number of DSMIV-TR behavioural features. Earlier identification
associated with impairments in non-verbal communication,
pretend play, repetitive motor behaviours and routines.

32 North Carolina, Perryman
(2009)
United States
(study period
not reported)

M IQ = 73

33 United States
(study period
not reported)

Adelman (2010) 38m (overall)

34 United States
2001 – 2005

Daniels and
37m (AD)
Mandell (2013b)

35 United States
2006

Maenner et al.
(2013)

Parent reported

< 11years
IQ not reported

Documented diagnosis

Median 63m
Documented diagnosis
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36 United States,
2008

Centers for
Disease Control
and Prevention
(2012)

48m (AD)
53m (ASD/PDD)
75m (Asp)

DSM-IV-TR case
criteria diagnosis

8 years
38% IQ < 70

Surveillance of health and The proportion of children who completed a comprehensive
education records across 14 assessment by 36m increased over time from 32% (1994) to
ADDM sites.
41% (2000). The proportion of children who received an
ASD diagnosis prior to 36m increased from 12% (1994) to
18% (2000). 21% of children who meet case criteria for
N = 2627
ASD had not received a diagnosis by age 8.

37 New York,
United States
2003 – 2010

ValicentiMcDermott et
al. (2012)

38m (overall)

Multidisciplinary
assessment

1-6 years
45% typical non-verbal
cognitive skills.

Clinical sample, university
associated developmental
sample in low SES area.
N = 399

Foreign birth, maternal foreign birth, and ethnicity
associated with later AOD. Family history of ASD, child
factors (language loss and motor mannerisms) associated
with earlier AOD.

38 United States
(study period
not reported)

Williams et al.
(2015)

~25m (age at evaluation)

Clinical assessment

Mage = 25 months

Clinical sample, referred to
state-wide early
intervention program, N =
7464

No significant difference in AOD across Caucasian and
African American children.

39 United States
2009-2010

Jo et al. (2015)

29m (3-4y/olds)
41m (5-8 y/olds)
60m (9-12 y/olds)
76m (13-17 y/olds)

Parent report

3-17 years
27% ID

National Survey of
Children with Special
Health Care Needs, n =
2729

Age of diagnosis varied by child age at the time of the
survey (younger children diagnosed earlier), race/ethnicity
and parent-reported severity of ASD.

40 United States
2010

Rosenberg et al.
(2011)

48m (overall)
38m (AD)
45m (PDD-NOS)
88m (Asp)

Parent report, clinically
validated diagnoses.

0 – 21 years
20% ID

Online family register (high AOC later for male, non-white, firstborn children with an
SES sample),
initial diagnosis other than AD. History of ID or medical
problems associated with earlier AOC. No difference in
N = 6214
AOC by maternal education, geographic area or over time.
AOC: 20m, 11m (AD), 14m (PDD-NOS), 24m (Asp)
AOD associated with: Ethnicity, age, specific ASD
diagnosis, birth order, skill loss, maternal education, and
community factors (rurality, region, ethnicity).

41 United States
2010

Christensen,
Bilder, et al.
(2016)

32m (4 year olds)
35m (8 year olds)

DSM-IV-TR case
criteria diagnosis

Cognitive impairment,
46% (4 year olds),
28% (8 year olds)

Surveillance of health and
education records across 5
ADDM sites.
n = 783, N = 58,467

Among the sample of 4-year olds, 71% had a
comprehensive evaluation by 36m, compared to 43% of 8year olds. Females and Non-Hispanic white children were
more likely to have received an evaluation < 36 months
compared to males and Non-Hispanic black children.
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42 Boston,
United States
2007-2011

Bickel et al.
(2015)

Median
35m
28m (Subgroup <36m)

Multidisciplinary team
assessment
DSM-IV

15m–13.8 years
M non-verbal IQ = 80

Chart review, N = 591
Subgroup <36m, n=315

In the complete sample earlier diagnoses were associated
with higher maternal education, sibling with ASD, and
fewer children living in the household. Child variables
(gender, birth order and non-verbal IQ) not sig. In the
younger subsample earlier diagnoses were associated with:
higher non-verbal IQ, higher adaptive functioning, lower
receptive and expressive language, sibling with ASD.

43 United States
2008-2011

Mazurek et al.
(2014)

64m

Clinical evaluation
(ADOS, DSM-IV-TR)

2-17 years, M = 6.4

Autism Speaks – Autism
Treatment Network, parent
and clinician report
N = 1716

Earlier diagnosis associated with younger child age, lower
IQ, and higher SES. Significant interaction between IQ and
current age (children with higher IQ diagnosed earlier in
more recent years).

44 United States
2011

Zuckerman et al. 63m (overall)
(2015)
58m (ASD+ID/DD)
72m (ASD only)

Parent report

6-17 years

Survey of Pathways to
Diagnosis and Treatment
n = 1420

The time between parents first concerns and diagnosis was
shorter when health professionals responded proactively
(vs. reassuringly) to parent concerns.

45 United States,
2011

Oswald et al.
(2015)

63m

Parent report

6-17 years, M = 10.6

Survey of Pathways to
Diagnosis and Treatment
n = 1420

Children with ASD received a diagnosis 7 months later than
children with other developmental delays, despite earlier
parent concerns. AOC: 28m (ASD), 42m (other DD)

46 United States
2002-2012

Mishaal et al.,
(2014)

30m

Clinical evaluation
(ADOS, ADI-R, DSMIV-TR)

15-72 months

Review of clinical
assessment records
N = 551

Earlier diagnoses associated with developmental regression,
later born children, more severe ASD symptoms in the
social domain (ADOS and ADI-R scores). Later diagnoses
associated with both higher and lower adaptive functioning
(VABS scores). No significant difference in AOD by
gender or children with/without sibling with ASD.

47 United States
2012

Christensen et
al. (2016)

Median 50m
46m (AD)
49m (ASD/PDD)
74m (Asp)

DSM-IV-TR case
criteria diagnosis

8 years
32% IQ < 70

Surveillance of health and 43% of children had a comprehensive evaluation by 36m
education records across 11 (no sig. change since previous estimate).
ADDM sites. N = 38,038
n = 5,063.
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48 United States
2011-2012

Miodovnik et al. 55m (ASD only)
56m (ADHD same/after ASD)
(2015)
103m (ADHD before ASD)

Parent report

2 – 17 years

National Survey of
Children’s Health (NSCH)
N=96,677, n=1496

A pre-existing diagnosis of ADHD was associated with
delays in ASD diagnosis.

49 United States
2011-2012

Emerson et al.
(2016)

65m

Parent report

0 – 17 years

National Survey of
Children’s Health (NSCH)
N=96,677, n=1624

Having a consistent source of care was associated with
earlier diagnoses for Caucasian, but not African American
Children. African American children were diagnosed
earlier, but this difference was moderated by severity of
presentation.

50 United States
2009-2010
2011-2012

Sheldrick et al.
(2017)

Overall median 6 years,
mean 7.4 years

Parent report

0-17 years

Review of NSCH (n
=1615) and National
Survey of Children with
Special Health Care Needs
(n = 3037).

Across both surveys, a minority of children received a
diagnosis by 3 years (17% and 23%), with diagnoses
common after 6 years (51% and 33%) and after 8 years
(29% and 15%). Time-to-event analyses used to reduce
bias / underestimation of older children diagnosed at a later
age. Comparison of raw and adjusted distributions suggest
raw data underestimated age of diagnosis by 2 years.

Documented diagnosis
(AD, PDD-NOS, Asp,
ASD)

0-18 years

National Epidemiologic
Database for the study of
autism – cases from 4
areas. N = 769

Large variations in AOD across surveillance areas and by
specific ASD diagnosis. AOD increased over time in one
region (suggested second wave of higher-functioning
children receiving diagnosis).

0-18 years

National Epidemiologic
Database for the study of
autism. N = 2180 cases
from 6 areas

AOD later in more recent years, also varied by diagnosis,
rural residence and foreign birth. Minority status and
having a sibling with ASD associated with earlier
diagnosis.

3-15 years
11% ID

Hospital administrative
records, age of first ASD
health claim used as a
proxy for AOD. N = 884

Large variations in AOD by area. Comorbid ADHD
diagnosis associated with later AOD. Earlier diagnosis
with increased maternal age. No association with sex of
child.

‘mild’/’severe’ ASD:
5.6 / 3.7 years (2011-12)
8.6 / 4.5 years (2009-10)

Canada (range in overall AOD, 42 – 108 months)

51 Canada
1997 – 2005

Ouellette-Kuntz
et al. (2009)

Median
42m (AD)
92m (PDD-NOS)
108m (Asp)
41m (ASD subgroup)

52 Canada
1997- 2005

Coo et al.
(2012)

Median
50m (1997-1999)
67m (2003-2005)

53 Canada
1992 - 2005

Frenette et al.
(2013)

Median
55m (overall)

Documented diagnosis
(AD, PDD-NOS, Asp,
ASD)

Documented diagnosis
(ASD)
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Asia (range in AOD, 39 - 100 months)

54 India
(study period
not reported)

Daley, (2004)

59m (PDD)

55 India (study
period not
reported)

Juneja et al.
(2005)

39m (AD)

56 Taiwan
1997-2004

Chen et al.
(2008)

45m (urban)
46m (suburban)
46m (rural)

57 Israel
2004 - 2011

Davidovitch et
al. (2015)

100m

58 India
2010

Jain et al. (2013) 42m (referral to intervention
services)

Clinical evaluation

3 – 28 years, M = 10

Parent interview, child
observation and review of
school records
N = 95

14 (15%) families received ASD diagnosis overseas. No
differences in AOR by sex or birth order. Average delay of
24m and 3.5 doctors between parent seeking help and
diagnosis. Younger children received diagnosis earlier than
older children. AOR later then international reports. Lower
income families unlikely to receive a diagnosis.

Clinical evaluation

M age= 3 years
96% DD

Case review of children
referred to development
clinic for AD diagnosis.
N = 51

First-born children presented to the clinic for diagnosis at a
younger age than later-born children. Sample mostly middle
class, high SES parents less likely to attend government
hospital and low SES families only likely to attend for
immediate sickness.

Documented diagnosis
(AD)

Child age not reported

National Health Insurance
Research Database records.
Age of first ASD health
claim used as a proxy for
AOD. N = 3570

Children in urban areas were more likely to receive an
earlier diagnosis, and to have shorter delay between first
presentation and diagnosis compared to children in
suburban and rural areas (controlling for birth year, sex and
SES). Younger AOD linked to greater use of autismspecific services following diagnosis.

Documented diagnosis

6-12 years

Chart review, N = 221

Children who received a ‘late’ diagnosis of autism (after
age 6 years), commonly had earlier concerns raised
regarding: language (70%), motor difficulties (67%),
attention (46%) and cognition (42%). 42% had ASD
features documented prior to age 6.

Clinical evaluation

M age = 36m

Parent survey
N = 259, n = 47

Parents reported delays in accessing referral were due to
reassurances from physician or family members. AOC 24m
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Australia (range 36 – 48 months)

Williams et al.
59 Western
Australia, New (2005)
South Wales
1999 - 2000

60 Western
Australia
2004

Nassar et al.
(2009)

48m (Western Australia)
36m (New South Wales)

Documented diagnosis,
DSM-IV (AD, Asp,
PDD-NOS)

0-14 years

First large Australian study to estimate incidence of ASDs,
WA: Register for Autism
Spectrum Disorders, N=252 provides useful baseline for future estimates.
NSW: Professional
surveillance reports
N=1395

Median
36m (1999)
48m (1983)

Documented diagnosis.

2-8 years

Population based cohort
study, review of linked
health and disability
services data. Year of
registration used as a proxy
for AOD when exact AOD
not available, N=982

Median AOD decreased over the study period from 4 to 3
years. The greatest rise in the number of children
diagnosed at 2-3 years occurred from 1998, coinciding with
the establishment of government funding for ASD specific
early intervention.

Note. AOC (age of concern), AOHS (age of help seeking), AOR (age of referral), AOD (age of diagnosis). AD (Autistic Disorder), AspD (Asperger’s Disorder), PDD-NOS
(Pervasive Developmental Disorder-Not Otherwise Specified); CA (Childhood Autism), IA (Infantile Autism), AA (Atypical Autism); International Classification of
Diseases (ICD); ADDM (Autism and Developmental Disabilities Monitoring network); ID (Intellectual Disability)
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CHAPTER 3:
AGE OF DIAGNOSIS OF AUTISM IN AUSTRALIA

At what age do children with autism living in Australia currently receive a diagnosis?

This paper has been published in the Medical Journal of Australia, who have granted the
authors a non-exclusive license to reproduce the material in this thesis. A PDF of the
published article is presented in Appendix C.
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Abstract
Objectives: To investigate the frequency and age at diagnosis of autism spectrum
disorder (ASD) in children aged under 7 years living in Australia.
Design and participants: Analysis of de-identified data on 15 074 children aged under 7
years registered with the Helping Children with Autism Package (HCWAP; a program
that provides funding for access to early intervention and support services throughout
Australia) between 1 July 2010 and 30 June 2012.
Main outcome measures: Age at diagnosis of ASD as confirmed by a paediatrician,
psychiatrist and/or multidisciplinary team assessment.
Results: The average age at diagnosis of ASD in children registered with the HCWAP is
currently 49 months, with the most frequently reported age being 71 months. Differences
were evident in age at diagnosis across states, with children in Western Australia and
New South Wales being diagnosed at a younger age. Across Australia, 0.74% of the
population of children aged under 7 years are currently diagnosed with ASD and
registered with the HCWAP. A higher proportion of children were registered with the
HCWAP in Victoria compared with other states. There was no difference in age at
diagnosis between Indigenous and non-Indigenous Australians, but children from a
culturally and linguistically diverse background were diagnosed 5 months earlier than
other children.
Conclusions: There may be a substantial gap between the age at which a reliable and
accurate diagnosis of ASD is possible and the average age that children are currently
diagnosed. The frequency of ASD diagnoses in Australia has increased substantially from
previously published estimates.
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Mapping the diagnosis of Autism Spectrum Disorders in children under 7 years in
Australia: 2010 – 2012
Introduction
The early diagnosis of children with autism spectrum disorder (ASD) is a critical step in
gaining access to early intervention, providing optimal opportunity for developmental
benefits by taking advantage of early brain plasticity (Dawson et al., 2012). The age at
which intervention begins has been associated with improved outcomes, with younger
children showing greater gains from intensive early intervention (Flanagan, Perry, &
Freeman, 2012; Perry, Blacklock, & Dunn Geier, 2013). Although research suggests
ASD can be reliably diagnosed by 24 months (Guthrie, Swineford, Nottke, & Wetherby,
2012; Johnson & Myers, 2007), a recent review found that, on average, diagnosis is
delayed until 3 years, with the average age at diagnosis ranging from 38 to 120 months
across 42 studies conducted across the United States, United Kingdom, Europe, Canada,
India, Taiwan and Australia (Daniels & Mandell, 2014).
Many factors have been found to influence the age at which ASD is diagnosed,
including the characteristics of the child, the clinical presentation, socio-demographic
characteristics, and parental concerns and behaviour (Daniels & Mandell, 2014). These
factors may interact with characteristics of the local community, the health professional
and health service to differentially influence the age at which children are identified and
diagnosed with ASD in a local area (Daniels & Mandell, 2014).
There are limited data on the age and frequency of ASD diagnoses across all states
and territories in Australia which, given the ethnically diverse and geographically
dispersed population, would provide an important national and international comparison.
In this study, we sought to establish the age at which children registered with the
Helping Children with Autism Package (HCWAP) in Australia currently receive a
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diagnosis. We also investigated trends in diagnosis across states, regional and rural areas,
and child characteristics. Diagnostic groups within the autism spectrum, as specified in
the fourth edition of the Diagnostic and statistical manual of mental disorders (DSM-IV;
American Psychiatric Association, 2000), as well as the combined ASD group (consistent
with the fifth edition of the DSM; American Psychiatric Association, 2013) were
examined, to facilitate comparisons over time.

Methods
Study Population and Measures
We used de-identified data on 15074 children (12,183 boys [81%] and 2891 girls
[19%]) who received support through the HCWAP between 1st July 2010 and 30th June
2012. Data were collected and managed by the former Australian Government
Department of Families, Housing, Community Services and Indigenous Affairs
(FaHCSIA; now the Department of Social Services). To be eligible for the HCWAP,
children must be Australian Residents, aged under 7 years and have a documented
diagnosis of ASD consistent with the DSM-IV criteria from a pediatrician or psychiatrist,
or after a multidisciplinary team assessment (involving a Psychologist and Speech
Pathologist).
The database contained the following information: age at diagnosis (months), state
and postcode of residence, diagnosis, sex, Aboriginal or Torres Strait Islander status and
Culturally and Linguistically Diverse (CALD) status. The postcode was used to match
age at diagnosis to geographical and population data.
Ethics approval was received from the La Trobe University Faculty of Science,
Technology and Engineering Human Ethics Committee.
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Age at diagnosis. Children’s age at diagnosis was calculated by subtracting their
date of birth from the month and year that their diagnosis was confirmed, and rounded to
the closest month.
Accessibility/remoteness index of Australia. The Accessibility/remoteness index
of Australia (ARIA), developed by the Australian Bureau of Statistics, is a measure of
remoteness, aggregated into the following categories: major cities, inner regional, outer
regional, remote, very remote and migratory.
Estimates. The number of children at each year of age under 7 years (obtained
from the Australian Bureau of Statistics estimates) were summed and averaged over the
period of 30 June 2010 to 30 June 2012 to create population estimates aligned to the study
period and age group.
The estimated incidence of ASD was conservatively calculated as 1% of the
population of children aged 0-7 years, based on estimates presented in the research
literature from Australia [1/119 or 0.84% (Barbaro & Dissanayake, 2010), 1/106 or
0.94% (Veness et al., 2012)], the United Kingdom (98/10 000 or 0.98%; Brugha et al.,
2011) and America (1/68 or 1.47%; Centers for Disease Control and Prevention, 2014)
Statistical Analysis
We conducted non-parametric comparisons (Kruskal-Wallis and Mann-Whitney
U-Tests) because age at diagnosis for the study population was not normally distributed,
and sample size varied across groups. Bonferroni adjustments controlled for multiple
comparisons, and a conservative alpha (p<.001) was adopted.
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Results
Age at Diagnosis
The average age at diagnosis of ASD between 1 July 2010 and 30 June 2012 in
children aged under 7 years registered with the HCWAP was 49 months. As shown in
Table 1, children with autistic disorder were diagnosed 7 months earlier than children
with pervasive developmental disorder-not otherwise specified (PDD-NOS) and 16
months earlier than children with Asperger’s disorder (AspD) (χ2 (2) = 1614.67, p<.001,
ɳ²=0.11).

Table 1.
Average Age of Diagnosis of Autism Spectrum Disorders across Diagnostic Groups

n (%)

M (SD)*

Median
(95% CI)

10 263 (68.08%)

46.54 (13.60)

45 (45 - 46)

Asperger’s disorder

2164 (14.36%)

59.49 (10.62)

61 (60 - 62) †

Pervasive developmental disorder

2626 (17.42%)

51.07 (13.51)

52 (51 - 53) † ‡

15074

49.18 (13.96)

49 (49 - 49)

Autistic disorder

Autism spectrum disorder (combined group) §

†

Note. * Mean age in months (SD) is reported for comparison with other studies. Significantly different
from autistic disorder (p < .001). ‡ Significantly different from Asperger’s disorder (p < .001). § Children
with childhood disintegrative disorder and Rett’s disorder are included in the total sample but are not
reported by diagnostic group because of the very low frequency of these disorders.

Less than 3% of children with ASD were diagnosed by 24 months (see Table 2).
A clear spike in the frequency distribution of age at diagnosis was evident at 71 months
(Figure 1), indicating the most frequently reported age at diagnosis of ASD (under 7
years) nationwide in the HCWAP database.
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Table 2.
Frequency of Diagnoses and Proportion of Children Diagnosed with Autism Spectrum Disorder by
Age Group

Age group

No. of children
diagnosed

Percentage (95% CI)

< 24months

395

2.6% (2.4% - 2.9%)

25 – 36months

2905

19.3% (18.6% - 19.9%)

37 – 48months

4052

26.9% (26.2% - 27.6%)

49 – 60months

3914

26.0% (25.3% - 26.7%)

61 – 72months

3578

23.7% (23.1% - 24.4%)

73 – 84months

230

1.5% (1.3% - 1.7%)

ASD
AD

400

AspD
PDD-NOS

Frequency

300

200

100

0
0

20

40

60

80

100

Age of diagnosis (months)
Figure 1. Frequency distribution of age of diagnosis, across autism spectrum diagnoses in children younger
than 7 years in Australia. ASD (Autism Spectrum Disorder, combined group), AD (Autistic Disorder),
AspD (Asperger’s Disorder), PDD-NOS (Pervasive Developmental Disorder – Not Otherwise Specified).

Mapping the average age at diagnosis of ASD in children registered with the
HCWAP across Australia revealed small but significant differences between states (χ2(7)
= 146.69, p<.001, ɳ²=.01). To reduce the number of post-hoc comparisons, states were
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grouped into logical clusters by ascending age at diagnosis. There were significant
differences in age at diagnosis between these clusters of States, with children registered
with the HCWAP in Western Australia and New South Wales diagnosed earlier than in
other states (Table 3).
Frequency of ASD Diagnoses
On the basis of the HCWAP data, 0.74% of children aged under 7 years in
Australia (72/10000) were diagnosed with ASD between 2010 and 2012. Case
ascertainment rates were calculated to determine if differences could be attributed to the
number of children at an eligible age. Using 95% CIs, state level differences were
evident, with the highest ascertainment rate in Victoria and lowest in the Northern
Territory (Table 3). Differences were also evident between states across diagnostic subgroups; using 95% CIs, a smaller proportion of children than expected with AspD were
diagnosed in WA, TAS and the NT compared to other states (Appendix 1).
Age of Diagnosis by Remoteness
Significant differences in age at diagnosis were evident between major cities and
regional areas (χ2(4) = 61.64, p < .001; ɳ² = .004; Appendix 2). There was no statistically
significant difference in age at diagnosis across major cities, remote and very remote
areas, probably because of differences in sample size between these groups. However,
ASD was diagnosed, on average, slightly earlier in remote areas, and 5 months later in
very remote areas, compared with in major cities, although these differences were not
significant.
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Table 3.
Frequency and Age at Autism Spectrum Disorder Diagnosis as a Proportion of State Population Estimates
Cluster*

1.

2.

3.

§

§¶

State

Age of Diagnosis (months)

Case Ascertainment

No. of children
diagnosed

Median
(95% CI)

Min – Max

Population N †

Expected
Incidence ‡

Ascertainment
(95% CI)

Western Australia

930

46 (45 - 47)

15 – 81

218 051

2 181

42.6% (40.3% - 45.8%)

New South Wales

4 735

47 (46 - 47)

19 – 83

656 880

6 569

72.1% (70.0% - 74.0%)

335

49 (48 - 51)

22 – 83

44 561

446

75.1% (67.0% - 83.0%)

Victoria

4 771

50 (49 - 50)

15 – 84

489 659

4 897

97.4% (94.3% - 99.8%)

South Australia

1 076

50 (48 - 51)

17 – 81

136 348

1 363

78.9% (74.3% - 83.7%)

149

51 (47 - 55)

16 – 83

33 411

334

44.6% (37.8% - 52.2%)

2 980

52 (51 - 52)

16 – 83

425 968

4 260

70.0% (67.5% - 72.5%)

97

53 (50 - 58)

25 – 75

25 811

258

37.6% (30.5% - 45.5%)

15074

49 (49 - 49)

15 – 84

2 030 690

20 307

74.2% (72.8% - 75.2%)

Tasmania

Australian Capital Territory
Queensland
Northern Territory
Total

Note. * WA and NSW were combined for analysis as there was no statistically significant difference in the average age of diagnosis between states (p = .36). There were
no statistically significant differences between TAS, VIC and SA (p = .94), or between ACT, QLD and NT (p = .84), with these states also grouped for analysis.
†
State population estimates of children aged 0 – 7 years. ‡ Expected incidence is calculated as 1% of the Population (N). § Significantly different from cluster 1, p < .001.
¶
Significantly different from cluster 2, p < .001.
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Age at and Frequency of Diagnoses by Child Characteristics
Although girls registered with HCWAP were diagnosed, on average, 1 month
earlier (48 months) than boys (49 months), this difference was not significant considering
the conservative α adopted (U = 17177845, z = -2.06, p = .04, r = .02). No difference
was evident in the age at diagnosis of children of Aboriginal or Torres Strait Islander
origin registered with HCWAP (U = 3455468.5, z = -1.77, p = .08, r = .02), but children
from a CALD background were diagnosed, on average, 5 months earlier (U = 9444467.5,
z = -10.36, p < .001, r = .08). On the basis of 95% CIs, a smaller than expected proportion
of children of CALD and Aboriginal and Torres Strait Islander backgrounds with AspD
were identified (Appendix 3).

Discussion
The average age at diagnosis of ASD in children aged under 7 years registered
with HCWAP is 49 months, with the most frequently reported age being 71 months.
Given that research suggests a reliable and accurate diagnosis is possible for many
children with ASD at 24 months (Guthrie et al., 2012; Johnson & Myers, 2007), this
finding represents a possible average delay of 2 years (and common delays of up to 4
years).
The increase in frequency of ASD diagnoses at 6 years of age may be attributable
to children’s ASD being identified when they enter school, aged about 5 years, and the
associated delay for diagnostic assessments. The end of the eligibility period for funding
through the HCWAP (at age 7) may also contribute to the increase in diagnoses at 6 years
of age. Further, there may be a subgroup of children who are diagnosed later because of
factors in their clinical presentation, such as comorbid conditions or the presentation
being less severe.
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Previous research reported an average age at diagnosis of 4 years in WA and 3
years in NSW in 1999/2000 (Williams et al., 2005) with a decrease in age at diagnosis
from 4 to 3 years in WA between 1983 and 2004 (Nassar et al., 2009). In comparison, we
found an average age at diagnosis of 3 years and 10 months in WA and 3 years and 11
months in NSW. These differences may reflect differences in study methods; for
example, Nassar et al used the year of entering the data registry as a proxy variable for
age at diagnosis in 77% of cases, and the difference between studies may therefore be
explained by the limited accuracy of this variable (Nassar et al., 2009).
The number of children currently diagnosed with ASD and registered with
HCWAP suggests that the incidence of ASD in Australia has increased substantially from
previous estimates. In 1999/2000, the incidence of ASD in 0–4 year olds was reported to
be 5.1 per 10 000 in NSW and 8.0 per 10 000 in WA (Nassar et al., 2009). The national
prevalence of ASD in 0 – 5 year olds was estimated to increase from 16.1 to 22.0 per 10
000 from 2003 to 2005 (Williams, MacDermott, Ridley, Glasson, & Wray, 2008). Our
study indicates that more than three times this many children are currently diagnosed with
ASD and registered with HCWAP. While reasons for the observed increase in ASD
diagnoses remain largely unknown, many possible contributing factors have been
suggested, including changes to the diagnostic criteria, improved awareness and
diagnostic sensitivity (Rice et al., 2012).
Delays of 3 to 6 months in age at diagnosis were evident between states, which
may be clinically meaningful if they translate into equivalent delays in access to early
intervention and family support services. Local differences in age at diagnosis have also
been reported in the UK (Howlin & Moore, 1997) United States (Centers for Disease
Control and Prevention, 2012) and Canada (Coo et al., 2012); suggesting that
characteristics of local health care systems play a role in determining diagnostic timing.
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Case ascertainment rates indicate that a larger proportion of children with ASD
were identified in VIC and less than half of the expected children with ASD were
identified in WA, the ACT and NT. There are many possible reasons for these
differences, including the uptake of HCWAP across states, diagnostic substitution, and/or
a greater tendency to diagnose ASD after the age of 7 years.
Children were diagnosed earlier in major cities compared with regional Australia.
This is consistent with international research and likely due to reduced access to health
services (Chen, Liu, Su, Huang, & Lin, 2008; Howlin & Moore, 1997; Mandell, Novak,
& Zubritsky, 2005). The possible earlier diagnosis of children in remote areas compared
to major cities may reflect longer waiting times for specialist services in highly populated
areas (Mandell et al., 2010)
This is the first study to investigate trends in the diagnosis of ASD in Indigenous
Australians, with results indicating no difference in age at diagnosis. A smaller proportion
of children of Aboriginal and Torres Strait Islander origin than expected were diagnosed
with AspD before age 7 years, suggesting that children of Aboriginal and Torres Strait
Islander origin with a less severe clinical presentation may not currently be identified
early.
Children from a CALD background received a diagnosis 5 months earlier than
other children. Most studies investigating age at diagnosis in ethnic minority groups have
reported either no association (Goin-Kochel, Mackintosh, & Myers, 2006; Mandell et al.,
2005) or that children from a minority background are diagnosed later (Shattuck et al.,
2009; Valicenti-McDermott, Hottinger, Seijo, & Shulman, 2012). A smaller proportion of
children from a CALD background were diagnosed with AspD, which may account for
the overall earlier AoD in these children.
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A few limitations should be noted. The exclusion of children aged 7 years and
over (in accordance with HCWAP eligibility) may have resulted in an underestimation of
the age at diagnosis of ASD in Australia. The dataset only included families who
registered to receive funding through the HCWAP. Although this is the most complete
dataset currently available in Australia, it is possible that some cases were missed as
families either chose not to register or were unaware of the HCWAP. Also, we were not
able to confirm the reliability of diagnoses.
Despite these limitations, this study provides an important examination of trends
in the diagnosis of ASD and suggests there may be a substantial gap between the age a
reliable and accurate diagnosis of ASD is possible and the average age at which ASD is
diagnosed in Australia. Future research should examine this gap, and investigate barriers
that delay the diagnosis of ASD to ensure that families and communities can benefit from
best-practice approaches to early intervention.
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Appendix 1

Table A1.
Proportion of Children Registered with Helping Children with Autism Package (under 7 years) by Diagnostic Groups and State
Autistic disorder
State

Asperger disorder

Pervasive developmental disorder
— not otherwise specified

No. of children

Percentage (95% CI)

No. of children

Percentage (95% CI)

No. of children

Percentage (95% CI)

Victoria

3530

74.0% (72.7%–75.2%)

743

15.6% (14.5%–16.6%)

495

10.4% (9.5%–11.2%)

New South Wales

3064

64.7% (63.4%–66.1%)

583

12.3% (11.4%–13.3%)

1084

22.9% (21.7%–24.1%)

Queensland

1742

58.5% (56.7%–60.2%)

551

18.5% (17.1%–19.9%)

681

22.9% (21.3%–24.4%)

South Australia

740

68.8% (66.0%–71.5%)

207

19.2% (16.9%–21.6%)

127

11.8% (9.9%–13.7%)

Western Australia

772

83.0% (80.6%–85.4%)

23

2.5% (1.5%–3.5%)

133

14.3% (12.1%–16.6%)

Tasmania

249

74.3% (69.7%–79.0%)

25

7.5% (4.7%–10.3%)

60

17.9% (13.8%–22.0%)

Australian Capital Territory

87

58.4% (50.5%–66.3%)

26

17.5% (11.4%–23.5%)

34

22.8% (16.1%–29.6%)

Northern Territory

79

81.4% (73.7%–89.2%)

6

6.2% (1.4%–11.0%)

12

12.4% (5.8%–18.9%)

10263

68.2% (67.4%–68.9%)

2164

14.4% (13.8%–14.9%)

2626

17.4% (16.8%–18.1%)

Total
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Appendix 2

Table A2.
Diagnoses of Autism Spectrum Disorders across Remoteness Categories in Children Younger than 7 years in
Australia
Age at Diagnosis (months)
Remoteness Area

No. of children

Median (95% CI])

Range

Major Cities of Australia

10163

48 (48 - 49)

15–83

Inner Regional Australia

3353

51 (50 - 51) a

17–84

Outer Regional Australia

1330

51 (50 - 52) a

19–81

Remote Australia

170

46.5 (43 - 51) b

16–79

Very Remote Australia

50

53.5 (47 - 60) c

18–81

Note. a Significantly different to Major Cities (p <.001) b Not significantly different to Major Cities (p
= .95) c Not significantly different to Major Cities, (p = .11)
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Table A3.
Frequency and Age at Autism Spectrum Disorder Diagnoses in Culturally and Linguistically Diverse (CALD) and Aboriginal and Torres Strait Islander (ATSI) groups
Autistic disorder

Asperger disorder

Median age in
No. of
months
children
(95% CI)

Percentage
(95% CI)

Pervasive developmental disorder
— not otherwise specified

Median age in
No. of
months
children
(95% CI)

Total
Percentage
(95% CI)

Median age in
months
(95% CI)

1 668

11.1%
(10.5%–11.5%)

45
(44–45)

52
(52–53)

13 406

88.9%
(88.4%–89.4%)

50
(49–50)

15.7%
(12.7%–18.6%)

54
(50–58)

587

3.9%
(3.6%–4.2%)

51
(49–52)

2127

17.3%
(16.6%–18.0%)

51
(50–52)

12 303

81.6%
(81.0%–82.2%)

49
(48–49)

407

18.6%
(17.0%–20.3%)

55
(53–58)

2 184

14.5%
(13.9%–15.1%)

51
(50–52)

Percentage
(95% CI)

Median age in
No. of
months
children
(95% CI)

Group

No. of
children

Percentage
(95% CI)

CALD

1341

80.4%
(79.1%–82.8%)

43
(43–44)

66

4.0%
(3.1%–7.1%)

62
(58–64)

258

15.5%
(14.2%–17.8%)

48
(46–50)

Not
CALD

8922

66.6%
(65.2%–66.8%)

46
(45–46)

2098

15.6%
(15.4%–16.6%)

61
(60–62)

2368

17.7%
(17.4%–18.6%)

ATSI

437

74.4%
(70.9%–78.0%)

48
(45–50)

57

9.7%
(7.3%–12.1%)

59
(44–64)

92

Not ATSI

8398

68.3%
(67.4%–69.1%)

45
(45–45)

1762

14.3%
(13.7%–14.9%)

61
(60–62)

Not
Stated

1428

65.4%
(63.4%–67.3%)

47
(47–48)

345

15.8%
(14.3%–17.3%)

62
(60–62)
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Supplementary Material

The average age of diagnosis of ASD is presented in the figure below, to clearly illustrate
the differences between states.

Figure S1. State-level differences in the age of diagnosis of ASD in children younger than 7 years across
Australia.
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Differences were also evident between states in the frequency of ASD across
diagnostic groups, we can be 95% confident that a smaller proportion of children with
AspD were diagnosed before age 7 years in WA, TAS and the NT compared to other
states (see Figure S2). As children with AspD are more likely to be diagnosed at a later
age, the small proportion of children identified with AspD in WA may explain the overall
younger age of diagnosis in this state.

0.25
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Proportion

0.15
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0.00

VIC
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SA
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NT

Figure S2. Proportion of diagnoses of Asperger’s Disorder relative to all ASD diagnoses, across States.
Error Bars represent 95% Confidence Intervals.
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The frequency distribution of age of diagnosis allows an informative examination
of individual variation around the median. Interestingly, a spike in the frequency
distribution at 71 months is evident across all diagnostic groups (Figure S3A), as well as
across Major Cities, Inner Regional and Outer Regional Australia, but is not evident in
areas of Remote and Very Remote Australia (Figure S3B). An increase in the frequency
of diagnoses at 71 months is also not evident in CALD (Figure S3C) and ATSI groups
(Figure S3D).

Figure S3. Frequency distribution of age of diagnosis (months) across autism spectrum diagnoses,
remoteness, culturally and linguistically diverse (CALD) and Indigenous Australians.
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This sample included 587 children (3.9% of the total sample) who identified as of
Aboriginal or Torres Strait Islander origin (ATSI). Data obtained from the Australian
Bureau of Statistics regarding the 2011 census suggests that 6.0% of the population of
children aged 0 – 7 identify as ATSI, suggesting that Indigenous children may be less
likely to receive a diagnosis of ASD and register to receive autism specific funding by
age 7. However, this data item included 14% missing data and should be interpreted with
caution.
As evident in Figure S4, we can be 95% confident that a smaller proportion of
children of CALD and ATSI origin with AspD were identified before age 7. This
difference may explain the overall younger age of diagnosis among CALD children, and
the lack of a statistically significant difference in age of diagnosis across Indigenous and

0.20

0.20

0.15

0.15

Proportion

Proportion

non-Indigenous children.

0.10

0.05

0.10

0.05

0.00

0.00
Indigenous

Not Indigenous

CALD

Not-CALD

Figure S4. Proportion of diagnoses of Asperger’s Disorder, relative to all ASD diagnoses in children of
Indigenous and Culturally and Linguistically Diverse (CALD) origin.
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There was no meaningful difference in the average age of diagnosis of male and female children in this sample, there was also no
difference in the proportion of males and females across diagnostic groups, from a culturally minority group or Indigenous origin (see Table
S1).

Table S1.
Age and Frequency of Autism Spectrum Disorder by Diagnostic Group and Sex
Male
n (%)

M (SD)

Female
Median
[95% CI]

n (%)

M (SD)

Total
Median
[95% CI]

n (%)

M (SD)

Median
[95% CI]

Diagnosis
Autistic Disorder

8323 (68%)

46.62 (13.56) 46 [45,46] 1940 (67%) 46.17 (13.80) 45 [44, 46] 10263 (68%)

46.54 (13.60)

45 [45, 46]

Asperger’s Disorder

1742 (14%)

59.73 (10.36) 61 [61, 62] 422 (15%)

58.49 (11.59) 61 [59, 62] 2164 (14%)

59.49 (10.62)

61 [60, 62]

2115 (17%)

51.21 (13.48) 52 [51,53]

511 (18%)

50.50 (13.62) 51 [49, 53] 2626 (17%)

51.07 (13.51)

52 [51, 53]

CALD

1354 (11%)

46.22 (12.94) 45 [44,46]

314 (11%)

44.45 (12.88) 43 [42, 45] 1668 (11%)

45.88 (12.95)

45 [44, 45]

Not CALD

10829 (89%) 49.68 (13.98) 50 [49,50] 2577 (89%) 49.18 (14.23) 49 [48, 50] 13406 (89%)

49.59 (14.03)

50 [49, 50]

49.88 (13.97)

51 [49, 52]

1

PDD-NOS
CALD

2

Indigenous
Indigenous

461 (4%)

50.11 (14.04) 51 [49,53]

126 (4%)

49.06 (13.72) 51 [47, 53]

587 (4%)

Not Indigenous

9946 (82%)

48.91 (13.91) 49 [48,49] 2357 (82%) 48.44 (14.20) 48 [47, 49] 12303 (82%)

48.82 (13.96)

49 [48, 49]

Not Stated

1776 (15%)

51.28 (13.75) 51 [50,53]

49.86 (14.06) 50 [47, 52] 2184 (14%)

51.01 (13.82)

51 [50, 52]

49.18 (13.96)

49 [49,49]

408 (14%)

Total
12183 (81%) 49.30 (13.91) 49 [49,50] 2891 (19%) 48.67 (14.16) 48 [48, 49]
1
Note. Pervasive Developmental Disorder – Not Otherwise Specified 2Culturally and Linguistically Diverse

15074

CHAPTER 4. Community Level Differences in Diagnosis

96

CHAPTER 4:
COMMUNITY LEVEL DIFFERENCES IN DIAGNOSIS
Are there differences in age of diagnosis across local communities and what population
demographic characteristics are associated with these differences?

This paper has been submitted to Autism
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Abstract

This study aimed to investigate community level differences in the average age of
diagnosis of autism within two states in Australia, and to identify community
characteristics that may explain these differences. De-identified data regarding 15,074
children under 7 years of age, registered with the Helping Children with Autism package
in Australia between 2010 and 2012, were aggregated to create a community-level
measure of age of diagnosis. Earlier community diagnoses were associated with: higher
population density, higher median family income, more people with a postgraduate level
education, lower Indigenous population, and more people who spoke a language at home
other than English. The unique influence of the socio-economic indicators was reduced
once indicators of population diversity were included in the model. Public health
programs that aim to promote the early identification of autism should utilise local data to
inform the targeting of such programs.

Key Words: Autism, Autism Spectrum Disorders, Diagnosis, Early Identification,
Disparities, Barriers
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Community level differences in the age of diagnosis of Autism Spectrum Disorders
Introduction
Autism Spectrum Disorder (ASD) is amongst the most prevalent developmental
conditions, with estimates from Australia and internationally suggesting that between 1
and 2.5% of children are affected (Baird et al., 2006; Barbaro & Dissanayake, 2010; Bent,
Barbaro, & Dissanayake, 2016; Randall et al., 2016). The early identification and
diagnosis of children with ASD is critical in facilitating access to early intervention and
family support services. Many children with ASD benefit from intensive early
behavioural intervention, which has been associated with improvements in language,
cognition and adaptive functioning (Dawson et al., 2010; Rogers & Vismara, 2008). Early
intervention is also associated with substantial economic benefits for families and
communities (Mandell et al., 2010; Peters-Scheffer, Didden, Korzilius, & Matson, 2012),
with cost-benefits evident through a reduced need for ongoing support. Parents also report
greater satisfaction with the diagnostic process when diagnosis is made at an earlier age
and fewer referrals are required (Crane, Chester, Goddard, Henry, & Hill, 2016; GoinKochel, Mackintosh, & Myers, 2006).
Research suggests that many children with ASD can be reliably diagnosed by 2
years of age (Guthrie, Swineford, Nottke, & Wetherby, 2012; Johnson & Myers, 2007),
and that between 85% and 90% of these early diagnoses are stable into later childhood
(Barbaro & Dissanayake, 2016; Chawarska, Klin, Paul, & Volkmar, 2007; Clark,
Barbaro, & Dissanayake, 2016; Ozonoff et al., 2015; Turner, 2006). However, the
average age of diagnosis of ASD in children younger than 7 years in Australia has
recently been reported to be approximately 4 years of age (Bent, Dissanayake, & Barbaro,
2015).
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The diagnosis of ASD in young children can be complex, due to heterogeneity in
symptom presentation, and the rapid, and sometimes uneven, development during the first
years of life (Steiner, Goldsmith, Snow, & Chawarska, 2012). Many practitioners report
uncertainty assigning an ASD diagnosis to a child under 3 years of age, and may adopt a
‘wait and see’ approach, delaying diagnosis until a later age when their diagnostic
confidence increases (Ward, Sullivan, & Gilmore, 2016). Other factors which may
contribute to a child being diagnosed with ASD at a later age include the type and
severity of symptoms the child presents with, lower parental concerns and socioeconomic status, the availability of diagnostic services and lengthy waiting lists to access
these (Daniels & Mandell, 2014).
The age that children are diagnosed with ASD has also been found to vary across
geographic regions, suggesting that local community characteristics play a role in
diagnostic timing. The average age of earliest known ASD diagnosis ranged from 46 to
61 months across sites included in the Autism and Developmental Disabilities Monitoring
Network (ADDM) in the United States (Centers for Disease Control and Prevention,
2012), and from 39 to 54 months across regions in Canada (Coo et al., 2012). Similarly,
the average age of diagnosis of children diagnosed with ASD and registered to receive
autism-specific funding in Australia has been found to vary across states, from 46 months
in Western Australia to 53 months in the Northern Territory (Bent et al., 2015).
A recent body of research has sought to investigate the influence of community
characteristics on the age that an individual child is diagnosed with ASD. Findings
suggest that children living in urban rather than regional or rural areas are more likely to
receive an earlier diagnosis (Bent et al., 2015; Chen, Liu, Su, Huang, & Lin, 2008;
Mandell et al., 2010). Community-level indicators of socio-economic status have also
been linked to age of diagnosis, although findings are mixed. For example, in California,
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Fountain, King, and Bearman, (2011) reported that earlier diagnoses were associated with
living in more affluent suburbs with high property values, and conversely, also areas with
a greater number of households in poverty. The availability of specialist health services
has also been associated with age of diagnosis in North Carolina, with the number of
neurologists and psychiatrists in an area and proximity to a medical school associated
with earlier diagnosis (Kalkbrenner et al., 2011). Attendance at the recommended wellchild visits (the primary source of developmental and preventative health care for
children), and having a consistent source of medical care, have also been identified as
predictors of an earlier diagnosis of ASD (Daniels & Mandell, 2013; Emerson, Morrell, &
Neece, 2016).
While these findings provide valuable insights into factors associated with the age
of diagnosis of ASD, the majority of this research has been conducted in the United
States, and may not be generalisable to the Australian context. Furthermore, while
previous research has identified community level characteristics associated with the age
of diagnosis of individuals within a community (e.g., using multi-level modelling), the
current study is unique in that it aims to identify factors associated the age of diagnosis of
ASD at the community level (e.g., by using an aggregate measure of community age of
diagnosis as the dependent variable). Identifying factors that explain differences in the
average age of diagnosis of ASD across local communities may help to inform the
targeting of public health initiatives that aim to promote the early identification of autism.
The aim in this study was, therefore, to investigate community level differences in the age
of diagnosis of ASD within two states in Australia, and to identify community
characteristics that may help to explain these differences.
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Methods
Study Population
The sample comprised 15,074 children aged under 7 years, who were registered
with the Helping Children with Autism (HCWA) package in Australia between 2010 and
2012. Within state analyses were conducted using the subsample of children living in
Victoria (n = 4771) and New South Wales (n = 4735), as these states comprised the
largest number of children registered with HCWA and aggregate measures are less
reliable in small samples.
Data Sources and Measures
De-identified data regarding the age at diagnosis and postcode of children
registered with HCWA was obtained from the Australian Government Department of
Social Services. Child data was aggregated to form a community-level measure of age at
diagnosis, by matching individual postcodes to geographic regions. A measure of the
number of children diagnosed with ASD and registered with HCWA, relative to the
population, was calculated by geographic area. Assuming that all children retained their
diagnosis until age 7, the numerator was the average number of children registered each
year, and the denominator was the population of 7 year olds in the area, based on 2011
census data released by the Australian Bureau of Statistics (ABS).
Data was aggregated by Statistical Area Level 4 (SA4) geographical regions
defined by the ABS. There are 87 SA4s across Australia (17 in Victoria and 28 in New
South Wales). These are the largest geographic regions within states and are designed to
represent functional labour markets of where people live and work (ABS, 2011). Two
SA4s were excluded as they contained less than 10 cases. The remaining regions
contained between 20 and 701 cases.
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Community profiles of demographic and socio-economic indicators were
compiled by SA4 from data released by the ABS, based on the 2011 census. Community
profiles included population density, indigenous persons, persons born outside Australia,
persons who spoke a language at home other than English, persons with a postgraduate
degree, and median family income. Count variables (e.g., the number of persons in the
area who spoke a language at home other than English) were transformed to a proportion
(relative to the area population) to ensure comparability across regions. Community
socio-economic characteristics relate to the broader resident population in an area (rather
than individuals or families with ASD), in order to examine the influence of community
characteristics on access to early diagnoses.
Community level attendance at Maternal Child Health (MCH) Key Ages and
Stages consultations in Victoria were calculated based on publically available annual
reports published by the State Government of Victoria Department of Education and
Training, for the period of 2011 to 2012. Participation rates were calculated for each
consultation type (e.g., 12-, 18-, 24-, and 42-months consultations), as the number of
consultations delivered relative to the total number of case records of infants in the
relevant age range. MCH centres in Victoria are positioned by Local Government Area
(LGA), a geographic classification that does not directly correspond to the statistical areas
utilised within the Australian Statistical Geography Standard utilised by the ABS. In the
case that multiple MCH centres were located within a single SA4, community MCH
attendance was calculated as a weighted average of the centres in that region (based on
the LGA population). Community level data regarding attendance at Key Ages and
Stages consultations was not available for New South Wales.
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Analyses
Median age of diagnosis is consistently reported as the measure of central
tendency as age of diagnosis within communities was often not normally distributed.
Two non-parametric Kruskal-Wallis Tests were conducted to examine differences in age
of diagnosis between geographic areas within the target states. The relationship between
community characteristics and community age at diagnosis was examined across
Australia, and then separately within Victoria and New South Wales using nonparametric Spearman’s Rank Correlation Coefficient; as expected, community
characteristics variables were skewed. Parametric analyses (Pearson’s Product Moment
Correlation Coefficients) were also conducted using log transformed variables. These
revealed a similar pattern of results in regard to the strength, direction and significance of
relationships, and so the untransformed non-parametric analyses are reported. Due to the
small sample size of communities in the within-state analyses, correlations r > .30 are
considered meaningful (i.e., > 9% variance explained) regardless of the level of
significance.
A multiple regression was conducted with the total sample (across Australia) in
order to identify the most influential predictor/s. As the community characteristic
indicators were highly correlated with one another (e.g., income and education), variables
were therefore selected for inclusion in the multiple regression to minimise multicollinearity. The untransformed variables were included in the multiple regression
analysis as the residuals were normally distributed, despite a skewed distribution.
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Results
Within State Differences in Average Age of Diagnosis
The overall median age of autism diagnoses in New South Wales was 47 months.
Variation in the average age of diagnosis of ASD was evident between communities in
New South Wales, which ranged from 40.5 months (95% CI, 34 – 45) in Sydney Eastern
Suburbs to 53 months (95% CI, 46 – 59) in Far West and Orana. A Kruskal-Wallis test
confirmed that there was a statistically significant effect of geographic area on age of
autism diagnoses within New South Wales (χ2 (27) = 203.50, p < .001, ɳ² = .04). The
variation in the average age of diagnosis across communities is highlighted in Figure 1,
while the number and average age of diagnoses across each geographic area is presented
in the Appendix.

Figure 1. Within state differences in the average age of diagnosis of Autism Spectrum Disorder between
geographic areas in New South Wales.
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The median age of diagnosis of ASD in Victoria was 50 months and ranged from
47 months (95% CI, 45 – 48) in Melbourne West to 57 months in Shepparton (95% CI,
54 – 62). A Kruskal-Wallis test again confirmed that there was a statistically significant
effect of geographic area on age of diagnosis within Victoria (χ2 (16) = 63.99, p < .001, ɳ²
= .01). Differences in the average age of diagnosis across communities are highlighted
in Figure 2, while the number and average age of diagnoses within each region is
presented in the Appendix.

Figure 2. Within state differences in the average age of diagnosis of Autism Spectrum Disorder between
geographic areas in Victoria.
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Correlates of Community Age of Diagnosis
Correlation analyses revealed small to moderate, statistically significant relationships
between the average age of diagnosis of ASD in communities across Australia and
characteristics of these communities (see Table 1). An overall earlier age of diagnosis of
ASD was evident in communities that were more densely populated, with higher median
family income, more people with a postgraduate level education, and more people who
spoke a language at home other than English. Communities with a higher Indigenous
population were associated with a later age of diagnosis. Across Australia, there was no
relationship evident between the number of children diagnosed with ASD in a community
and the average age of diagnosis.
Table 1.
Spearman’s rho Correlation Coefficients between Community Age of Diagnosis and Community
Characteristics
Community average age of diagnosis

Number of ASD diagnoses

Australia
(n = 85)

New South Wales
(n=28)

Victoria
(n = 17)

.090

.305

-.656**

Population density

-.385**

-.671**

-.747**

Family income

-.366**

-.468**

-.778**

Post graduate degrees

-.423**

-.634**

-.830**

Indigenous population

.276*

.667**

.823**

-.385**

-.662**

-.668**

Language other than English
MCH Attendance (12 months)

-.434

MCH Attendance (18 months)

-.428

MCH Attendance (24 months)

-.364

MCH Attendance (42 months)

-.133

Note. ** p < .001 *p <.05. ASD = Autism Spectrum Disorder, MCH = Maternal and Child Health

Within the sub-sample of regions in New South Wales, moderate to strong
statistically significant relationships were evident between community age of diagnosis
and characteristics. The direction of effects was the same as those evident overall across
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Australia. A small positive relationship (r = .305) was also evident between community
age of diagnosis and the number of children diagnosed with ASD (relative to the
population of 7 year olds) across communities in New South Wales.
Within the sub-sample of regions in Victoria, strong statistically significant
relationships were again evident between community average age of diagnosis and sociodemographic indicators. The direction of these effects was consistent with those evident
across Australia and within New South Wales. However, a strong negative relationship
was also evident between the community average age of diagnosis and the number of
diagnoses in the region, with more diagnoses associated with an overall earlier age of
diagnosis. Moderate negative relationships were also evident between community age of
diagnosis and community attendance at MCH 12-, 18-, and 24-month child health checks,
with higher levels of attendance associated with an earlier average age of diagnosis of
ASD in a community.
Predictors of Community Average Age of Diagnosis
Across Australia, the number of people with a post graduate degree (relative to
area population) and population density were highly correlated (Spearman’s rho >.70)
with the other socio-demographic indicators (see Table 2); these potential predictors were
therefore excluded from the regression model to avoid multicollinearity.
Table 2.
Spearman’s rho Correlation Coefficients between Community Characteristics, across Australia.

Number of ASD
diagnoses
Population density
Family Income
Post Graduate Degrees
Indigenous population
Note, N = 85, ** p < .001

Number
of ASD
diagnoses

Population
density

Family
Income

Post
Graduate
Degrees

Indigenous
population

Language
other than
English

-

.112

-.181

.112

-.111

-.125

-

.628**

.834**

-.773**

.699**

-

.740**

-.506**

.631**

-

-.702**

.694**

-

-.578**
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Community characteristics included as predictors were: median family income,
Indigenous population and the proportion of the area population who spoke a language
other than English at home. The overall model was significant and accounted for 23.3%
of the variance in community age of diagnosis, F(3,81) =9.52, p <.001. The number of
persons who spoke a language other than English at home (relative to the area
population), and Indigenous population were each significant unique predictors of the
average age of diagnosis of ASD in a community, while median family income
approached statistical significance (see Table 3).

Table 3.
Regression Coefficients, Predictors of Community Average Age of Diagnosis
R2

Adjusted R2

.261

.233

Beta

t value

p value

Median family income

-.205

-1.985+

.051

Indigenous population

.212

2.165*

.033

-.328

-3.243*

.002

Language other than English
+

Note. N = 85 geographic areas *p <.05. p = .051.

Discussion
Community level differences were evident within Victoria and New South Wales
in the average age that children were first diagnosed with autism and registered to receive
autism specific funding. While the overall median age of diagnosis was 3 months earlier
in New South Wales than in Victoria, more variation was evident in the average age of
diagnosis between the communities within these states. A difference of more than 12
months was evident between communities in New South Wales and 10 months between
communities within Victoria. This finding is consistent with international research that
has reported large regional differences in age of diagnosis (Centers for Disease Control
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and Prevention, 2012; Coo et al., 2012; Frenette et al., 2013). Together, these results
emphasise the importance of utilising local-level data to inform clinical practice and the
development and targeting of public health initiatives that aim to promote the early
identification of autism.
The role that community characteristics play in diagnostic timing may also vary
across local areas; this study has built on previous research by examining factors
associated with the average age of diagnosis of ASD at the community level, and
identified population demographic and socio-economic indicators associated with
community age of diagnosis. On average, diagnoses occurred earlier in communities with
higher median family income, and a greater proportion of residents with a postgraduate
level education. As expected, the socio-economic indicators were highly related to one
another and shared substantial variance with other population characteristics, such that the
unique influence of family income was reduced once indicators of population diversity
were included in the model. Previous research suggests that socio-economic disparities in
access to early diagnosis may have reduced over time (Fountain et al., 2011). The current
study findings suggest that while socio-economic disadvantage continues to play a role in
diagnostic timing, this is closely linked to disparities amongst cultural minority groups.
Children living in communities with lower population density and a higher
Indigenous population were more likely to receive a diagnosis of autism at a later age.
This finding is interesting given that the previous study examining the age of diagnosis of
children registered with HCWA found no difference in the age of diagnosis of Indigenous
and non-Indigenous Australians (Bent et al., 2015). So while an individual child of
Aboriginal or Torres Strait Islander origin is no more likely to receive a diagnosis of
autism at a later age, disparities in access to a timely diagnosis are evident in regional and
remote communities with a higher Indigenous population. These differences speak to the
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importance of examining community level data when examining barriers in access to
services.
Children living in communities with a higher proportion of residents who
primarily speak a language other than English at home were, on average, more likely to
receive a diagnosis of autism at an earlier age. The majority of international studies have
reported either no association between age of diagnosis and race, or that children from
minority backgrounds are diagnosed at a later age (Rosenberg, Landa, Law, Stuart, &
Law, 2011; Shattuck et al., 2009). However, the current finding is consistent with the
observation that individual children from a culturally diverse background registered with
HCWA were diagnosed, on average, 5 months earlier than other children (Bent et al.,
2015), and that fewer children from a culturally diverse background were diagnosed with
Asperger’s Disorder (who traditionally have milder symptoms and are diagnosed at a later
age). A Canadian study has also reported that children from cultural minorities received
an earlier diagnosis (Coo et al., 2012). However, it is important to consider the possible
influence of differences in the severity of clinical presentation, as children with a
diagnosis of Autistic Disorder and more significant autism symptoms have consistently
been reported to receive an earlier diagnosis (Daniels & Mandell, 2014). Therefore, one
possible interpretation of these findings is that children living in communities with an
ethnically diverse population, who present with clear clinical symptoms of ASD, receive
a timely diagnosis, while children who present with subtle social-communication
difficulties may have these symptoms misattributed to having a primary language other
than English and are therefore less likely to receive a diagnosis by age 7.
The differing relationship between the number of children diagnosed with ASD,
and the average age of diagnosis across communities in New South Wales and Victoria,
highlights how these potentially important relationships may differ at the regional level
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according to the characteristics of the local health service and community. The
association between an earlier average age of diagnosis in communities where more
children have received a diagnosis (relative to the population of children aged 7 years) is
consistent with the findings of (Fountain et al., 2011), and may relate to the increased
awareness of ASD. Conversely, in New South Wales, one possible explanation of the
trend towards later age of diagnosis in communities where more children have received
an ASD diagnosis may relate to increased demand and consequently, longer waiting lists
for diagnostic services.
Within Victoria, a meaningful (but not statistically significant) relationship was
evident between the average age of diagnosis of ASD in a community and the proportion
of children attending Maternal and Child Health Key Ages and Stages consultations at
12-, 18-, and 24 months. This finding is consistent with the only other study to examine
the role of well-child health check attendance on the timely diagnosis of ASD (Daniels &
Mandell, 2013), and reiterates the importance of developmental surveillance in the early
identification of children developing an ASD (Barbaro & Dissanayake, 2010). Higher
community attendance of MCH services may also reflect greater engagement with health
services overall.
While many international studies have examined factors associated with the age of
diagnosis of ASD, few have investigated modifiable characteristics of the health service
which could be targeted in public health initiates to promote early detection. Regular
attendance of Maternal and Child Health checks (and similar well-child health checks
internationally) provides the opportunity for parents, caregivers, and health professionals,
to raise concerns regarding a child’s development. Child Health checks also provide the
opportunity to implement developmental screening and surveillance measures across
multiple points in development, which has been found to promote the earlier and more
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accurate detection of children with ASD (Barbaro & Dissanayake, 2010; Guevara et al.,
2013; Oosterling et al., 2010).
Some study limitations should be noted. Firstly, this study was conducted using
administrative data regarding the age and number of children registered to receive autism
specific funding; the limitations of these type of data, including the inability to confirm
diagnoses with clinical assessment, should be considered. Similarly, while the use of
aggregate data has allowed the examination of factors associated with age of diagnosis at
the community level, limitations also apply to the use of such data, including reduced
variance and error terms, which can result in an over-estimation of effects. This may be
problematic if inferring that a relationship that exists at the aggregate level also exists at
the individual level. The analyses presented here explain 23% of variance in the average
age of diagnosis of children with ASD across communities in Australia, highlighting that
other important factors play a role in determining when a child is first diagnosed. This
paper does not attempt to explain all variation in age of diagnosis, but to highlight the
potential role of community level differences and characteristics in informing the
targeting of public health programs.
Despite these limitations, the current findings provide a valuable insight into
community level differences in the age of diagnosis of autism in Australia. This study
has found that while socio-economic factors continue to play a role in determining the
average age that children are diagnosed across local communities, this is closely linked to
indicators of cultural diversity. The possible link between an earlier average age of
diagnosis in communities where attendance of Maternal and Child Health checks was
higher supports the role that developmental surveillance plays in the early identification
of ASD (Barbaro, Ridgway, & Dissanayake, 2011). Public health programs that aim to
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promote awareness of autism and the importance of early identification should utilise
local data to inform the targeting of such programs.
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Appendix
Table A1.
Average Age and Number of Autism Diagnoses Across Geographic Regions in New South Wales
Area

N

Median (95% CI)

Sydney - Eastern Suburbs

44

40.50 (34 - 45)

Sydney - North Sydney and Hornsby

154

41.00 (39 - 45)

Sydney - Inner South West

358

41.50 (39 - 43)

Sydney – Sutherland

141

42.00 (39 - 46)

Sydney – Parramatta

226

42.00 (40 - 44)

Sydney - Northern Beaches

105

43.00 (40 - 46)

Southern Highlands and Shoalhaven

126

43.00 (40 - 48)

Sydney - South West

157

43.00 (41 - 44)

Sydney - City and Inner South

136

43.00 (41 - 47)

Riverina

44

43.50 (38 - 53)

Sydney – Ryde

32

44.00 (40 - 47)

Coffs Harbour - Grafton

149

44.00 (42 - 51)

Sydney – Blacktown

274

45.00 (43 - 48)

Sydney - Baulkham Hills and Hawkesbury

172

45.50 (41 - 50)

Sydney - Inner West

118

45.50 (43 - 50)

Capital Region

126

46.50 (44 - 51)

Illawarra

291

48.00 (45 - 51)

Sydney - Outer West and Blue Mountains

187

49.00 (45 - 53)

Mid North Coast

256

49.00 (47 - 52)

Central Coast

281

49.00 (47 - 52)

Murray

124

50.50 (47 - 55)

Hunter Valley exc. Newcastle

231

51.00 (48 - 54)

Central West

137

51.00 (49 - 55)

Newcastle and Lake Macquarie

301

51.00 (49 - 55)

Sydney - Outer South West

248

51.50 (49 - 54)

Richmond – Tweed

175

52.00 (49 - 53)

New England and North West

88

52.00 (49 - 56)

Far West and Orana

53

53.00 (46 - 59)
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Table A2.
Average Age and Number of Autism Diagnoses Across Geographic Regions in Victoria
Area

N

Median (95% CI)

Melbourne – West

701

47.00 (45 - 48)

Melbourne - Inner South

333

48.00 (44 - 51)

Melbourne – Inner

345

49.00 (47 - 50)

Melbourne - Outer East

462

49.00 (48 - 51)

Melbourne - South East

573

49.00 (48 - 51)

Melbourne - Inner East

324

49.50 (47 - 51)

Hume

124

50.00 (47 - 54)

Melbourne - North East

489

50.00 (48 - 52)

Melbourne - North West

292

50.50 (48 - 53)

Ballarat

153

51.00 (49 - 54)

Geelong

198

52.00 (49 - 55)

Latrobe - Gippsland

315

52.00 (49 - 55)

Bendigo

96

52.50 (48 - 57)

Warrnambool and South West

53

53.00 (48 - 56)

Mornington Peninsula

177

54.00 (50 - 59)

North West

59

55.00 (48 - 59)

Shepparton

77

57.00 (53 - 61)
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CHAPTER 5:
CHANGE IN AUTISM DIAGNOSES OVER TIME
Has the number and average age of children diagnosed with autism changed over time,
across a period that coincided with the introduction of the revised diagnostic criteria for
ASD?

This paper has been published in the Journal of Autism and Developmental Disorders.
The accepted manuscript version is included in this chapter; the final publication is
reproduced, with the permission of Springer the copyright holder, in Appendix D.

Bent, C. A., Barbaro, J. & Dissanayake, C. (2016). Change in autism diagnoses prior to
and following the introduction of DSM-5. Journal of Autism and Developmental
Disorders. doi: 10.1007/s10803-016-2942-y.
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Abstract
Change over time in the age and number of children registered for autism-specific
funding was examined, prior to and following introduction of the revised diagnostic
criteria (the Diagnostic and Statistical Manual of Mental Disorders – fifth edition; DSM5). De-identified data for 32,199 children aged under 7 years between 2010-2015 was
utilised. Fluctuations were evident in the frequency and age of diagnoses, with slight
increases in age of diagnosis corresponding with increases in frequency of diagnoses. The
incidence of autism increased from 2010-2013, and then plateaued to 2015. A significant
trend-relative reduction in the number of children registered to receive autism-specific
funding was evident post 2013, suggesting the more stringent DSM-5 criteria may have
curbed the trend of increasing diagnoses over time.

Key words: Autism spectrum disorder, Asperger’s disorder, DSM-5, Diagnosis,
Incidence, Age of diagnosis
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Change in Autism diagnoses prior to and following introduction of DSM-5
Introduction
The field of autism research has changed substantially since Kanner (1943) first described
11 cases of ‘infantile autism’. A prominent change in the field has been the increase in
diagnoses over time; once considered a rare condition, recent prevalence estimates from
Australia and internationally suggest that Autism Spectrum Disorder (ASD) affects
between 1% and 2.5% of children (Christensen et al., 2016; Idring et al., 2014; Kim et al.,
2011; Randall et al., 2016). Another notable shift has been the increased emphasis on
early identification and diagnosis; brought about by research on the benefits of early
intervention for young children with ASD (e.g., Flanagan, Perry, & Freeman, 2012;
Perry, Blacklock, & Dunn Geier, 2013) and the established stability of early diagnoses
(Barbaro & Dissanayake, 2016; Daniels et al., 2011; Ozonoff et al., 2015). Access to
autism specific intervention and funding services is largely dependent on a diagnosis of
ASD, and changes to the diagnostic criteria may therefore have a substantial impact on
access to services. The objective in this study was to examine change over time in the
age and frequency of autism diagnoses in a large sample of children registered to receive
autism specific funding, prior to and following the introduction of the revised diagnostic
criteria for ASD.
The diagnosis of ASD is based on presenting behaviour and developmental
history. The behavioural criteria used in diagnosis have changed over time as a result of
our increased understanding of autism, as informed by research and clinical practice
(Mahjouri & Lord, 2012; Vivanti et al., 2013). The most recent iteration of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric
Association, 2013) was released in May 2013, amid much controversy. The DSM-5
included substantial changes to the diagnostic criteria for Pervasive Developmental
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Disorders (PDD), including adoption of the umbrella term ‘Autism Spectrum Disorders’,
which replaced the specific diagnoses of Autistic Disorder, Asperger’s Disorder and PDD
– Not Otherwise Specified (PDD-NOS) as present in DSM-IV and DSM-IV-TR
(American Psychiatric Association, 1994, 2000). These previously distinct diagnostic
categories were removed in light of empirical data that questioned the reliability and
validity of these subtypes (Daniels et al., 2011; Lord, 2012; Macintosh & Dissanayake,
2004; Mahjouri & Lord, 2012). In the DSM-5, the long-standing triad of symptoms
across: (1) social interaction, (2) communication, and (3) restricted and repetitive
behaviours; has been replaced with a dyad of difficulties in: (1) social-communication
and (2) restricted and repetitive behaviours and interests (RRB). The addition of Social
Communication Disorder (SCD) as a distinct diagnostic category has also been met with
some concern, amid uncertainty regarding service eligibility, intervention needs, and
possible diagnostic substitution (Volkmar & Reichow, 2013)
The changes to the diagnostic criteria in the DSM-5 were made with the intention
of increasing the specificity of the diagnostic criteria, reducing diagnostic variability, and
confusion regarding application of the DSM-IV-TR criteria. The DSM-5 now includes a
smaller number of more general social-communication principles that are expected to be
evident in all individuals with ASD across varying presentations and developmental
stages (Mahjouri & Lord, 2012). However, this monothetic approach (i.e., all criteria
have to be present) to the classification of social-communication symptoms has been
suggested to reduce the scope, flexibility, and sensitivity of the diagnostic criteria
(Matson, Hattier, & Williams, 2012; Volkmar & McPartland, 2014; Volkmar & Reichow,
2013). As a result, there is growing concern that a subgroup of individuals who
previously met DSM-IV-TR criteria for a PDD may no longer meet the DSM-5 criteria
for ASD, with implications for service provision and funding eligibility (Gibbs, Aldridge,
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Chandler, Witzlsperger, & Smith, 2012; Mayes et al., 2014; Smith, Reichow, & Volkmar,
2015; Vivanti et al., 2013).
Concern has also been raised that the changes in the DSM-5 may contribute to
delayed diagnosis in some children, as symptoms may not become evident across all
domains until social demands increase. For example, difficulties maintaining
“relationships” with others may not be clearly evident in all children until entry to
preschool or school (Barton, Robins, Jashar, Brennan, & Fein, 2013; Matson, Hattier, et
al., 2012). Similarly, the requirement to specify two RRB criteria, as opposed to one in
the DSM-IV-TR and none in the case of PDD-NOS, may also act as a potential barrier to
early diagnosis. These behaviours may be very subtle and difficult for clinicians to detect
in very young children, or difficult to disentangle from “typical” repetitive behaviours in
infants and toddlers, such as hand flapping. While few studies have examined the
potential impact of the DSM-5, specifically on the diagnosis of toddlers with ASD, the
findings do suggest that toddlers may be at-risk of under identification (Barton et al.,
2013; Matson, Kozlowski, Hattier, Horovitz, & Sipes, 2012).
Other changes, which have been positively received, include the inclusion of
sensory interests, sensitivities and aversions (Mahjouri & Lord, 2012; Mattila et al.,
2011), and removal of language difficulties from the core criteria (which is now included
as a clinical descriptor). This latter change may increase applicability to very young
children thus, potentially facilitating earlier diagnosis (Vivanti et al., 2013). Moreover,
change to the age of onset criteria, which now specifies that symptoms must be evident in
‘early childhood’ (rather than prior to 3 years of age), increases applicability to
individuals across the lifespan (American Psychiatric Association, 2013; Vivanti et al.,
2013). Finally, the DSM-5 now allows comorbid diagnoses with other developmental
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disorders, acknowledging the common co-occurrence of symptoms across conditions such
as Attention-Deficit/Hyperactivity Disorder and ASD.
The estimated prevalence of ASD has increased over time and there is little doubt
that changes made to the diagnostic criteria have contributed to the increase in frequency
of diagnoses (Fombonne, Quirke, & Hagen, 2009; Mahjouri & Lord, 2012). Estimates
released by the Centers of Disease Control and Prevention (CDC) in the United States
have increased from 1 in 150 children in 2002 (CDC, 2007) to 1 in 68 (or 1.47%) in 2012
(Christensen et al., 2016). Australian studies have similarly reported increases in the
frequency of ASD diagnoses over time, with the parent-reported prevalence of ASD in
children aged under 7 years recently found to be 1.5% in a cohort born in 1999-2000 and
2.5% in a cohort born in 2004-2005 (Randall et al., 2016). Differences in study
methodology (such as the age of participants and the case criteria utilised), as well as
characteristics associated with the health system and changing diagnostic practice (e.g.,
the diagnostic criteria used, increased awareness of ASD, improved identification, and
diagnostic substitution) are likely to have contributed to the differences reported across
studies and over time.
A recent systematic review (Smith et al., 2015) and meta-analysis (Bennett &
Goodall, 2016) examined the sensitivity and specificity of the DSM-IV-TR and DSM-5,
and the number of individuals diagnosed using these criteria. Across studies, a 35% and
37% reduction in the proportion of individuals eligible for a DSM-5 diagnosis of ASD
has been reported relative to the DSM-IV and DSM-IV-TR, respectively (Bennett &
Goodall, 2016). Lower rates of diagnostic stability were evident for individuals with a
previous diagnosis of PDD-NOS or Asperger’s Disorder and/or an IQ over 70 (Bennett &
Goodall, 2016; Smith et al., 2015). Substantial variation was found across studies, with
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38% to 93% of individuals maintaining a diagnosis across criteria, reflecting differences
in study sampling, methodology and the version of the DSM-5 (working or final) applied.
The impact of the DSM-5 on the estimated prevalence of ASD was recently
examined across the Autism and Developmental Disabilities Monitoring Network
(ADDM) in the United States (Maenner et al., 2014). Surveillance case records from
2006 and 2008 were reviewed and DSM-5 diagnostic status was assigned based on
previously documented DSM-IV symptoms, as well as any sensory sensitivities or
aversions recorded in case files. Maenner et al. reported a decrease in prevalence when
the DSM-5 criteria were used to assign case diagnoses. However, a similar trend of
increasing prevalence over time was reported when either the DSM-IV or DSM-5 were
applied. Maenner et al. concluded that the introduction of the DSM-5 was unlikely to
influence the overall trend of increasing diagnoses over time.
A general limitation relating to retrospective case reviews (Barton et al., 2013;
Maenner et al., 2014; Matson, Kozlowski, et al., 2012; Mattila et al., 2011; McPartland,
Reichow, & Volkmar, 2012) is that all relevant information may not be available (e.g.,
sensory sensitivities and aversions), which may result in an overestimation of the number
of ‘missed diagnoses’ (Swedo et al., 2012). Furthermore, studies that involve research
samples and highly trained expert clinicians (e.g., Huerta, Bishop, Duncan, Hus, & Lord,
2012; Mayes et al., 2014; Young & Rodi, 2013) may not be representative of broader
clinical practice. The current study utilised a large administrative data set, which allows
examination of change in the number of individuals diagnosed with ASD in the
community, rather than a research setting.
While the research reviewed above has provided important insights into the
potential impact of the DSM-5 and the validity of the revised criteria, no study to date has
examined the population-level impact of the DSM-5 on the number of children accessing
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autism support services. The aim in the current study was to examine change over time in
the average age of diagnosis, frequency, and estimated annual incidence of children
registered to receive autism specific funding, both prior to and following the introduction
of the DSM-5. In this way, we were able to examine the influence of changes to the
diagnostic criteria introduced in 2013 in a large cohort of children under 7 years of age.

Method
Study Population and Sample
De-identified data regarding 32,199 children (n = 25,707, 79.8% boys) aged under
7 years, who were registered with the national Helping Children with Autism (HCWA)
Package in Australia from January 2010 to June 2015, was obtained from the Australian
Government Department of Social Services (DSS). A total of 1500 children (4.7%) 1 were
identified as of Aboriginal or Torres Strait Islander origin and 3812 (11.8%) were identified
as Culturally and Linguistically Diverse (having been born outside Australia or speaking a
language other than English at home). The HCWA Package provides early intervention
funding (up to $6,000 per year, to a total of $12,000) to Australian children with a
documented diagnosis of ASD aged under 7 years. The program eligibility criteria requires
diagnoses to be confirmed by a Paediatrician, Psychiatrist or multidisciplinary team
(including a Psychologist and Speech Pathologist), and consistent with the DSM-IV or
DSM-5 (American Psychiatric Association, 2000, 2013). The majority of children in the
sample were assigned a diagnosis of Autism (88.3%), followed by PDD-NOS (11.6%), and
Asperger’s (9.5%). A total category of ‘Autism Spectrum Disorder’ was used to facilitate
comparison over time. A small number of children with Rett’s disorder and Childhood

1

Note. This data item included 8.8% missing data
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Disintegrative Disorder were also included in the total sample, but are not reported by
diagnostic group due to the very low frequency of these diagnoses.
An alternative funding scheme (the National Disability Insurance Scheme; NDIS)
was introduced during the study period. The roll out of the NDIS has been staggered across
trial sites, by age and location eligibility criteria. To control for the influence of this
alternative funding scheme on the number of children registered to receive funding through
HCWA, children living in NDIS eligible areas were excluded from analyses. Eligible
NDIS cases were excluded by year in the calculation of incidence estimates (n = 651) and
across the entire period in the calculation of cumulative incidence and the time series
analysis (n = 3065).
Analyses
Age at diagnosis was calculated by subtracting date of birth from the date that
diagnosis was confirmed. Median age of diagnosis is presented as this measure was not
normally distributed.
The cumulative incidence of ASD for 7 year olds was calculated, assuming that all
children registered with HCWA retained their diagnosis until age 7. Children eligible for
the NDIS were excluded from these calculations. The numerator was the average number
of children registered each year (n = 5297) and the denominator was the population of 7
year olds averaged across the study period (N = 252,403).
The estimated annual incidence of children diagnosed with ASD and registered
with HCWA was calculated by dividing the total number of children registered each year
(excluding NDIS eligible cases) by the estimated annual population of children the same
age (excluding NDIS estimated area population); an example of these calculations is
presented in Table 1. Population estimates were calculated using data obtained from the
Australian Bureau of Statistics regarding the number of children aged under 7 years. The
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estimated annual incidence for the 2015 calendar year was calculated based on cases
registered with HCWA from January – June 2015, and population estimates for this
period were based on the 2014 figures (as population estimates were not available for the
complete 2015 calendar year at the time of analysis).

Table 1.
Example of Incidence Calculations for the State of Victoria, Excluding Areas Eligible for the National
Disability Insurance Scheme (NDIS)
2013

2014

2015

2 228

2 203

1 087

-75

-9

-5

2 153

2 194

1 082

512 061

521 053

- 24 002

- 24 294

488 059

496 759

248 380

44.1 / 10 000

44.2 / 10 000

43.6 / 10 000

Numerator
Total cases
Cases in NDIS eligible areas

Denominator
State Estimated Residential Population (ERP)
NDIS eligible areas ERP (Barwon Region)

Incidence

Note. Estimated Residential Population (ERP) of children aged under 7 years calculated using data obtained
from the Australian Bureau of Statistics. 2015 estimates relate to the period January – June. Population
estimates were not available for the 2015 calendar year; these calculations were therefore based on the 2014
estimates.

A Time Series Analysis was conducted to further examine the trend in frequency of
diagnoses over time. The Box and Jenkins approach to auto-regressive integrated moving
average (ARIMA) modelling was used. ARIMA modelling is an exploratory technique
that involves identifying potential models and selecting a model of best fit, using three
iterative steps: (1) model identification, (2) parameter estimation, and (3) diagnostic
checking. ARIMA model identification involves defining the model parameters (p, d, q).
The auto-regressive parameter (p) takes into account the influence of preceding scores. The
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integrated parameter (d) represents overall trends in the data, and the moving average (q)
parameter includes the influence of earlier random fluctuations in the data. Additional
seasonal parameters may also be represented as (P, D, Q). The model was identified using
the pre-intervention time series (Jan 2010 to May 2013), forecasts were then calculated for
the post-intervention period (June 2013 to June 2015). The custom Time Series Modeller
in SPSS 22.0 was utilised.

Results
1. Frequency and Average Age of Diagnosis of ASD
The average age of diagnosis of children registered with HCWA from January 2010
to June 2015 was 50 months, 95% CI [50, 50]. As shown in Figure 1, fluctuations were
evident in both the frequency and average age of diagnoses over time. A slight annual
increase in the average age of diagnosis is evident, from 48 months in 2010, 95% CI [47,
49] to 51 months in 2015, 95% CI [50, 51]. This increase corresponds with an increase in
the frequency of diagnoses over the same period.
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Figure 1. Change in the average age and frequency of diagnoses of children registered for the HCWA
package from 2010 to 2015.

2. Estimated Incidence of ASD
Assuming that all children registered with HCWA retained their diagnosis until age 7,
the cumulative incidence of ASD for 7 year olds in this sample was 2.1%, 95%CI [2.04%,
2.15%]. The estimated annual incidence of children diagnosed with ASD and registered
to receive HCWA funding increased from 20 per 10,000 in 2010 to 34.2 per 10,000 in
2013. From 2013, the estimated annual incidence of ASD plateaued. A slight increase
was evident to 35.0 and 36.1 per 10 000 in 2014 and 2015, respectively. However, the
95% CIs indicate that this increase was not statistically significant. The estimated annual
incidence across diagnostic groups is also presented in Figure 2. A significant reduction
in the estimated annual incidence of Asperger’s Disorder and PDD-NOS diagnoses was
observed between the 2012 and 2015 estimates from 4.7 to 0.2 and 5.6 to 0.5 per 10,000,
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respectively. This corresponded with an increased incidence of total ‘Autism’ diagnoses
over the same period, from 19.9 to 35.4 per 10,000.

40

New registrations per 10 000

35
30
25
ASD
Autism
Asperger’s
PDD-NOS

20
15
10
5
0
2010

2011

2012

2013

2014

2015

Figure 2. Change in the estimated annual incidence of ASD diagnoses from 2010 to 2015. ASD represents
the total incidence across subgroups.

3. Time Series Analysis
An approximate linear trend was identified in the data sequence; a first-order nonseasonal difference was therefore applied to achieve stationarity. The resulting
autocorrelation function (ACF) and partial autocorrelation function (PACF) plots were
examined and significant peaks were evident at ACF Lag 12 and PACF lags 2 and 12. A
series of models were tested; candidate models that demonstrated statistically significant
parameters, and no further statistically significant residuals in the ACF and PACF, were
compared for goodness of fit. ARIMA (0,1,1)(2,0,0)12 was selected as the final model
(see Table 2).
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Table 2.
ARIMA (0,1,1)(2,0,0)12 Model Parameters and Fit Statistics
Parameter Estimates
Moving average, 1

.734**

Seasonal auto-regressive, 1

.341

Seasonal auto-regressive, 2

-.569*

Goodness of fit
R2

.442

Stationary R2

.512

Root Mean Square Error

85.31

Mean Absolute Percentage Error

19.00

Normalized Bayesian Information Criterion

9.45

Ljung Box

17.33, p = .30

Note. A non-significant Ljung-Box test statistic suggests that residuals are independent
and error is random.

Forecasts were calculated for the period June 2013 to June 2015, based on ARIMA
(0,1,1) (2,0,0)12 and are plotted in Figure 3. The 95% CIs indicate that from November
2014, the observed frequency of diagnoses was significantly lower than the values
predicted by the model.
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Figure 3. The predicted frequency of diagnoses for the period June 2013 – June 2015, forecasted by
ARIMA (0,1,1)(2,0,0)12

Discussion
We examined change over time in the age and number of children diagnosed and
registered to receive autism specific funding from January 2010 to June 2015. A slight
increase was observed in the average age of diagnosis of ASD from 48 months in 2010 to
51 months in 2015. This increase corresponded with an increase in the frequency of
diagnoses. Previous research has suggested that the DSM-5 may under identify young
children and toddlers with ASD (Barton et al., 2013; Matson, Kozlowski, et al., 2012),
which may correspond with an increase in average age of diagnosis. While a small
annual increase in age of diagnosis is evident in the current study, the quarterly trends
suggest little change in the period immediately following the introduction of the DSM-5
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(2013-2015), suggesting that it has not had an immediate impact on the average age that
children are diagnosed. Alternatively, the parallel trends of increasing age and frequency
of diagnoses may suggest that an increase in the number of children diagnosed with ASD
has contributed to an increase in demand for diagnostic services, and slightly longer
waiting lists. These trends may also be explained by the increased identification of
children with less severe symptoms of ASD in more recent years, who tend to be
diagnosed at a later age (Bent et al., 2015; Daniels & Mandell, 2014). However, this
finding should be interpreted with caution, given the variability evident in age of
diagnosis, with further monitoring needed.
The cumulative incidence of children registered to receive autism specific funding
by age 7 was found to be 2.1% (21 per 1000) in this sample, which is comparable to
estimates presented in the international literature, between 1% and 2.5% (e.g.,
Christensen et al., 2016; Idring et al., 2014; Kim et al., 2011; Randall et al., 2016).
Estimated annual incidence was calculated to examine change over time in the number of
children registered to receive autism-specific funding, relative to the population of
children the same age. The estimated annual incidence of ASD in this sample increased
from 2010 to 2013, and then plateaued, with no further significant increase in incidence
evident from 2013 to 2015. These annual incidence estimates reflect an increase from
previously published estimates of the incidence of ASD in Australia (Williams et al.,
2005; Williams, MacDermott, Ridley, Glasson, & Wray, 2008) and are again consistent
with previous studies regarding an increase in the frequency of diagnoses over time
(Christensen et al., 2016; Randall et al., 2016).
A Time Series Analysis was then conducted to determine if the plateau in
frequency of diagnoses represented a significant deviation in the prior trend of increasing
diagnoses over time. This analysis suggested that while there was no direct reduction in
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the number of children registered to receive autism specific funding, a significant trendrelative reduction was evident in the frequency of diagnoses. These findings indicate that
the 2013 introduction of the more stringent diagnostic criteria within the DSM-5 may
have contributed to an attenuation of the trend of increasing diagnoses over time. The
DSM-IV criteria (and particularly the PDD-NOS category) provided a comparatively
broad diagnostic classification (Volkmar & McPartland, 2014), which may have
contributed to the increase in diagnoses observed over recent decades (Fombonne et al.,
2009). Prevalence estimates released by the CDC have also shown no significant increase
between the two most recent estimates (CDC, 2014; Christensen et al., 2016). However,
it is too early to conclude that rates of ASD diagnoses are stabilising, and further
monitoring is needed.
The trend-relative reduction in diagnoses may also represent missed diagnoses or
diagnostic substitution, whereby a proportion of the sample may have received an
alternative diagnosis under the DSM-5 (e.g., Social Communication Disorder), and
consequently not be eligible to access autism-specific funding and services. This
supports previous research that has examined diagnostic stability across the DSM-IV and
DSM-5 in clinical samples (Gibbs et al., 2012; Mayes et al., 2014; Smith et al., 2015).
The incidence of Asperger’s Disorder and PDD-NOS significantly decreased from
2013, following the introduction of the DSM-5. While previous research has reported
lower rates of diagnostic stability for individuals with a diagnosis of Asperger’s Disorder
and PDD-NOS (Gibbs et al., 2012; Mayes et al., 2014; Smith et al., 2015). The reduction
in incidence seen in the current data is most likely reflective of the removal of these
diagnostic categories in the DSM-5. However, a small proportion of diagnoses of PDDNOS and Asperger’s were evident after 2013, indicating some continued use of these
DSM-IV diagnostic categories. Similarly, while the HCWA eligibility criteria during the
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study period allowed diagnoses consistent with the DSM-IV or DSM-5, it is not possible
to determine to what extent clinicians have continued to assign diagnoses based on the
broader DSM-IV classification. It is possible that DSM-IV diagnoses have been assigned
to facilitate access to services and that this may have mitigated the impact of the more
stringent DSM-5 diagnostic criteria.
It is important to acknowledge that the analyses presented here do not allow the
examination of causal relationships. While the trends described are temporally related to
the introduction of the DSM-5, other factors may also have contributed to the changes
observed. Similarly, while the most recent CDC estimates suggest a possible plateau in
rates of ASD diagnoses, these findings relate to the period between 2010 and 2012, which
was prior to the introduction of the DSM-5. This suggests that the mechanisms behind
these findings may differ as factors other than the change in diagnostic criteria may also
have contributed to the observed trends. The current study was conducted using
administrative data regarding a large number of children accessing autism specific
funding, and the limitations related to this type of data therefore apply. These findings
represent the number of children accessing autism specific funding and reflect an increase
in the utilisation of these services rather than the ‘true’ prevalence of ASD. Similarly,
clinical assessment data was not available to confirm diagnoses or further examine
possible diagnostic substitution.
Despite these limitations, the findings from the current study provide an important
examination of trends in the diagnosis of ASD over time, utilising a very large sample of
children who have received a diagnosis of ASD in the community and registered to
receive autism-specific funding. Findings suggest that following the introduction of the
DSM-5, the incidence of ASD may have plateaued. While no direct reduction in the
frequency of children registered to receive autism-specific funding was evident, a
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significant trend-relative reduction is apparent. This finding suggests that relatively fewer
children have received a diagnosis of ASD and registered to receive autism-specific
funding since the introduction of the DSM-5. However, further monitoring of these
trends is warranted, as the current findings are based on data collected during a period of
diagnostic uncertainty. It is therefore possible that the previously observed increase in
ASD incidence may re-emerge after clinicians become more familiar with the new DSM5 diagnostic criteria.
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CHAPTER 6:
FAMILIES EXPERIENCES OF THE SERVICE PATHWAY TO AN AUTISM
DIAGNOSIS

What are parents’ experiences of the service pathway to an autism diagnosis in Australia,
and what factors are associated with a timely diagnosis?

This paper has been submitted to Autism

CHAPTER 6: Families Experiences of Diagnosis

148

Abstract
An online survey was conducted with 185 parents and caregivers of children with
autism to examine service experiences of the pathway to an autism diagnosis in Australia
and to identify child, family, and service level characteristics that predict the timeliness of
diagnosis. Parents reported first becoming concerned about their child’s development at
an average child age of 24 months, first seeking professional advice 6 months later, and
waiting an additional 16 months before receiving a confirmed diagnosis for their child.
More timely diagnoses were associated with a higher level of parental education,
consulting fewer health professionals, and a specialist referral made in response to
parents’ concerns. These findings reiterate the importance of proactive professional
responses to parent concerns. They also highlight the need to support the uptake of
standardised screening and assessment tools, and to build capacity in the sector to deliver
timely and accurate autism diagnoses.

Key Words: Autism, autism spectrum disorder, diagnosis, parents, services
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Parents’ Experiences of the Service Pathway to an Autism Diagnosis
Introduction
The early identification and diagnosis of Autism Spectrum Disorder (ASD) is critical to
ensure access to early intervention for the child, as well as family support services.
Intensive early intervention can lead to improvements in language, cognition and adaptive
functioning in children with ASD (Dawson et al., 2010; Perry, Blacklock, & Dunn Geier,
2013; Rogers & Vismara, 2008), which translate into substantial social and economic
benefits for families and communities over the lifetime. While receiving intervention at
any age is beneficial, younger children may benefit most from early intervention due to
early brain plasticity (Dawson et al., 2012). Indeed, the age that a child commences early
intervention, alongside cognitive ability pre-treatment, and the amount of intervention
received are each important predictors of developmental gains (Flanagan, Perry, &
Freeman, 2012; Perry et al., 2013; Smith, Klorman, & Mruzek, 2015; Vivanti,
Dissanayake, & The Victorian ASELCC Team, 2016).
Research suggests that early behavioural markers of ASD are evident from the
first year of life and that many children can be reliably diagnosed from 24 months of age
(Barbaro & Dissanayake, 2009, 2010, 2013; Guthrie, Swineford, Nottke, & Wetherby,
2012; Johnson & Myers, 2007; Zwaigenbaum et al., 2015). However, an international
literature review found that, on average, diagnosis is delayed until at least 3 years, and
often until school age, with the average age at diagnosis ranging from 38 to 120 months
across 42 studies (Daniels & Mandell, 2014). In Australia, average age of diagnosis of
children under 7-years-old was recently reported to be 49 months (Bent, Dissanayake, &
Barbaro, 2015)
Large surveys in the United Kingdom and United States have investigated
parents’ experiences of the service pathway to an autism diagnosis and reported general
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dissatisfaction and long wait times throughout the pathway to diagnosis (Crane, Chester,
Goddard, Henry, & Hill, 2016; Howlin & Asgharian, 1999; Howlin & Moore, 1997;
Oswald, Haworth, Mackenzie, & Willis, 2015; Zuckerman, Lindly, & Sinche, 2015).
Twenty years ago, Howlin and Moore (1997) examined the diagnostic experiences of
1295 parents enrolled with autism societies in the United Kingdom; the average age of
diagnosis of children in this sample was more than 6 years, despite parents reporting first
seeking help an average of 3 years and 9 months earlier. Crane and colleagues (2016)
recently sought to replicate and extend on this study by conducting an updated survey of
1047 parents in the United Kingdom. The average age of diagnosis of children in this
sample was 7.5 years, an average of 3.5 years after parents first reported seeking help
from a health professional. These findings suggest that there has been no substantial
reduction in diagnostic delays in the United Kingdom since Howlin and Moore (1997)
conducted their original survey. Across both surveys, greater satisfaction with the
diagnostic process was associated with less time taken to receive a diagnosis (Crane et al.,
2016; Howlin & Moore, 1997).
Lengthy diagnostic delays were also reported in the 2011 Survey of Pathways to
Diagnosis and Treatment, conducted by the Centres for Disease Control and Prevention in
the United States. This sample included 4032 parents of children with special health care
needs aged 6 to17 years (n = 1420 parents of children with autism). Parents of children
with autism reported becoming concerned about their child’s development earlier (M =
28.4 months) than children with other developmental conditions (M = 42.4 months); yet
they received a diagnosis for their child at a significantly later age (ASD: M = 62.8
months; other: M = 55.4 months). Parents of children with autism were more likely to
report that professionals responded to their concerns in a reassuring or passive way (e.g.,
saying “nothing was wrong” or that their child would “grow out of it”), and these

CHAPTER 6: Families Experiences of Diagnosis

151

responses were associated with longer diagnostic delays (Oswald et al., 2015; Zuckerman
et al., 2015). However, proactive responses to parents’ concerns (e.g., referring to a
specialist, conducting a developmental assessment), were associated with a more timely
diagnosis (Zuckerman et al., 2015). Conducting a developmental or behavioural
assessment, administering a screening tool, regular attendance at well-child health checks,
and having to consult fewer health professionals have also been associated with relatively
earlier diagnoses (Daniels & Mandell, 2013; Goin-Kochel & Myers, 2004).
While no studies to date have investigated parents’ experiences of the service
pathway to an autism diagnosis in Australia, several recent reports have examined
practitioners’ perceptions of current diagnostic practices. The findings suggest that many
practitioners are making diagnoses based on assessments that are not consistent with
current best practice recommendations (Randall et al., 2016; Taylor et al., 2016; Ward,
Sullivan, & Gilmore, 2016). The use of standardised assessment tools in combination
with clinical judgement is an essential component of ensuring accurate and efficient
diagnosis. However, only 47% of 173 health professionals reported using a standardised
behavioural measure (Taylor et al., 2016). Lengthy waiting lists to access initial
Paediatrician appointments, as well as allied health and specialist assessment services
were also reported (Randall et al., 2016; Ward et al., 2016). Approximately one-third of
Paediatricians reported that they made a diagnosis without input from allied health
professionals, and that waiting times to access assessments was the primary reason for not
considering this information (Randall et al., 2016).
The findings to date highlight the need for ongoing research investigating the
service pathway to an autism diagnosis, and barriers to a timely diagnosis. While a
relatively large body of research has investigated factors associated with the age of ASD
diagnoses in recent years, few studies have identified modifiable characteristics
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associated with the service system (e.g., professional behaviour and responses to parental
concerns). Furthermore, most research in this area has been conducted in the United
Kingdom and the United States, and further research is needed to ensure generalisability
of these findings across countries and service settings. Thus, the aim in this study was to
describe parents’ service experiences of the pathway to an autism diagnosis in Australia
and to identify child, family, and service level characteristics that predict the timeliness of
an ASD diagnosis.

Method
Participants
Parents and caregivers of children diagnosed with an ASD (since January 2008) or
currently going through the assessment/diagnostic process, who live in Australia, were
invited to participate in the study. Parents and caregivers were recruited through an
existing registry of research participants at the Olga Tennison Autism Research Centre.
Service providers, Autism Associations and online communities were also contacted and
asked to distribute information about the study within their networks (e.g., through enewsletters). Data was collected anonymously from 185 parents and caregivers between
August 2014 and December 2015. Thirty-three participants ‘dropped out’ before
completing the online survey. There was no statistically significant difference in the age
(t(163) = -.482, p = .265), years of education (t(160) = -.639, p = .524), or country of birth
(χ2(1) = 1.530, p = .216), of participants who did and did not complete the online survey.
Participants who reported that they had more than one child with ASD were asked to
complete the survey regarding the experiences of their youngest child.
Parent characteristics. Participants were aged between 20 and 60 years (Median
= 39.59), the majority were Mothers (94%), with a small number of Fathers (2%) and
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other caregivers (4%) also completing the survey (referred to collectively as parents).
Eleven percent of participants reported that they spoke a language other than English at
home, and 18% reported that they were born outside Australia. The majority of parents
indicated that they had completed some university education (67%), 14% reported living
in a major city, 59% in a suburban area, and 26% in a rural or regional area.
Child Characteristics. The children in this sample were aged between 17 months
and 23 years (Median = 6.97 years), and included 70% boys. The most commonly
reported diagnosis was ‘Autism Spectrum Disorder’ (46.5%), followed by ‘Asperger’s
Disorder’ (14.5%), ‘High Functioning Autism’ (12%), ‘Autistic Disorder’ (7%), and
‘Pervasive Developmental Disorder – Not Otherwise Specified (PDD-NOS)’ (3%). A
further 8% of the sample had ‘Suspected ASD’ and were currently undergoing an
assessment, and 8% had received multiple autism diagnoses. A high proportion of
children were reported to have a comorbid developmental condition (38%), including
Language Delay (13%), Attention-Deficit/Hyperactivity Disorder (10%), Global
Developmental Delay (8%), Anxiety (9%), and Auditory Processing Disorder (5%).
Measure
A purpose-developed online survey was used to examine participants’ experience
of the pathway to an ASD diagnosis, and to identify potential barriers and enablers to a
timely diagnosis. The questionnaire developed included some items from Howlin and
Moore’s (1997) original survey, adapted for the Australian service context. Additional
items were also included following a comprehensive literature review of factors
associated with the age of diagnosis of ASD. The survey was refined based on pilot
testing with a small group of parents of children with ASD and experts in the field (n =
11). The survey also included questions about family demographic characteristics, child
characteristics and diagnosis, and service experiences from initial concerns to diagnosis.
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Demographic Information. Participants were asked to provide information
about their age, gender, relationship to child, country of birth, ethnicity, education, annual
family income, and residential area.
Child Information. This section included questions about child gender, date of
birth, country of birth, current and previous diagnoses, medical conditions, and birth
complications.
First Concerns. Participants were asked to recall how old their child was when
they first became concerned about their development, the reason/s for concern, and who
first raised these concerns.
Seeking Professional Opinion. This section included questions about when
parents first talked to a health or education professional regarding their concerns, their
child’s age at the time, the type of health or education professional, what happened during
this consultation, and how long they were required to wait for the appointment.
Participants were asked to similarly describe two subsequent consultations, including if
they were referred to another professional at their initial consultation.
Receiving a Diagnosis. Participants were asked to recall how many times they
consulted a health professional regarding their child’s development in the time between
the first consultation and receiving a diagnosis, the types of professionals they saw, if
they switched Paediatricians’ before receiving a diagnosis, and the Maternal and Child
Health or Well-Child visits they attended. A series of 6-point Likert scales (‘strongly
agree’ to ‘strongly disagree’) were used to assess how supported parents felt throughout
the diagnostic process, how easy it was to access services, and to what extent obtaining a
diagnosis helped their family access services.
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Procedure
Ethics approval was obtained from the La Trobe University Human Ethics
Committee and all participants completed the survey anonymously. Paper-based
questionnaires were made available on request.
Analyses
Descriptive statistics were calculated for all variables of interest. The number of
responses varied across the survey items (e.g., only participants who were referred to
another professional completed the survey items regarding referral), so the relevant
sample size is reported as appropriate. Missing data was not imputed. The median is
presented as the measure of central tendency when variables were not normally
distributed. Child age at first concern, age of diagnosis, and timeliness of diagnosis
(length of time between parents’ first seeking professional advice and obtaining a
diagnosis) were log transformed as these variables were highly skewed. Three multiple
regressions were conducted to identify the variables that predicted: (1) age at first
concerns, (2) age of diagnosis, and (3) timeliness of diagnosis. Predictor variables were
selected for inclusion in the multiple regressions by first examining correlations with the
dependent variables (Appendix, Table A1); variables that demonstrated statistically
significant correlations > ± .20 were considered potential predictors.
Results
First Concerns
In this sample, 26.5% of parents reported becoming concerned about their child’s
behaviour or development in the first year of life, 35% by 2 years of age, 20.5% by 3
years of age, 13% between 3 and 5 years of age, and 5% after 5 years of age (Median =
24 months, range 0 – 7.42 years). Parents reported first becoming concerned for a range
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of reasons (Table 1), with delays in speech and language, reduced social responsiveness,
and unusual or repetitive interests the most common.

Table 1.
Reasons for Parents’ First Concerns Regarding their Child’s Development or Behavior
Reason for first concerns

n (%)

Reasons for first concerns

n (%)

Delays in speech or language

86 (51%)

Difficulty settling

50 (30%)

Reduced social responsiveness

77 (46%)

Under or over activity

48 (28%)

Unusual interests, rituals or obsessions

72 (43%)

Delays in pretend play

46 (27%)

Limited or inconsistent eye contact

71 (42%)

Delays in reaching milestones

45 (27%)

Difficult behaviour or tantrums

68 (40%)

Aggressive behaviour

32 (19%)

Difficulty initiating social interaction

66 (39%)

Difficulties feeding or eating

27 (16%)

Difficulty communicating

63 (37%)

Loss of skills or language

24 (14%)

Unusual sensory interests

62 (37%)

Food sensitivities or allergies

23 (23%)

Difficulty getting along with other children

61 (36%)

Learning difficulties

22 (13%)

Repetitive or rigid behaviour

61 (36%)

Hearing problems

17 (10%)

Difficulty sleeping

53 (31%)

Medical problems

2 (1%)

Unusual play interests or behaviour

51 (30%)

Note. n = 169

First Professional Consultation
Parents reported that they first sought professional assistance when their child was
an average age of 30 months (range 0 – 9.92 years). Sixteen percent of parents discussed
their concerns with a professional in their child’s first year of life, 23% in the second
year, 28% by 3 years of age, 23% between 3 and 5 years of age, and 10% after 5 years of
age. Parents most commonly reported first raising concerns with a General Practitioner
(GP), Paediatrician, or Maternal and Child Health Nurse (see Table 2).
The most frequently reported professional responses were to refer to another
professional (48%), and to acknowledge parents’ concerns (45%). Thirty-nine percent of
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parents were told not to worry and 31% were told to “wait and see”. Twenty-eight
percent raised concerns themselves regarding child development. Five percent (5%) of
parents reported that their child received a diagnosis during this first consultation (see
Table 3).
Parents reported travelling an average of 15 minutes (range 0 – 4.75 hours), and
waiting 7 days for their initial appointment (range 0 – 6 months), with most (60%) seeing
a professional within one month; 13.5% waited between 1 and 3 months, and 6% waited
between 3 and 6 months.

Table 2.
Professionals Consulted during the Diagnostic Process, by Consultation
First
consultation
(n = 164)

Secondary
referral (n = 76)

Additional
consultation
(n = 124)

Throughout
diagnostic process
(n = 146)

General Practitioner

42 (23%)

2 (2%)

20 (11%)

119 (81.5%)

Paediatrician

41 (22%)

21 (27%)

27 (15%)

110 (75%)

Maternal and Child Health Nurse

34 (18%)

1 (1%)

6 (3%)

65 (44.5%)

Psychologist

9 (5%)

14 (18%)

23 (12%)

90 (62%)

Speech Pathologist

8 (4%)

14 (18%)

12 (6.5%)

102 (70%)

Early Childhood Educator

6 (3%)

-

5 (3%)

37(25%)

Developmental Paediatrician

5 (3%)

5 (6%)

4 (2%)

30 (20.5%)

Early Intervention Worker

3 (2%)

5 (6%)

2 (1%)

31 (21%)

Occupational Therapist

2 (1%)

1 (1%)

2 (1%)

55 (38%)

Psychiatrist

1 (<1%)

1 (1%)

2 (1%)

17 (12%)

School Teacher

1 (<1%)

-

3 (2%)

32 (22%)

Specialist assessment service

-

5 (6%)

2 (1%)

16 (11%)

Preschool Field Officer

-

-

7 (4%)

14 (10%)

Audiologist

-

-

-

72 (49%)

12 (6.5%)

7 (9%)

9 (5%)

18 (12%)

Professional Type

Other
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Secondary Referral and Consultation
Parents were most commonly referred to a Paediatrician, Psychologist or Speech
Pathologist (Table 2). Children were reported to be an average age of 36 months at this
second consultation (range 2.5 months – 14 years). Parents reported travelling an average
of 25 minutes (range 0 – 3 hours) and waiting, an average of, 42 days to attend this
appointment (range 0 – 12 months); 48% reported seeing a professional within one
month, 24% waited between 1 and 3 months, 22% waited between 3 and 6 months, and
5% waited more than 6 months.
Professionals were most frequently reported to acknowledge parents’ concerns,
raise concerns about child development, talk about autism, and conduct a developmental
assessment. Thirty percent of parents reported that their child received a diagnosis at this
second consultation (Table 3).

Table 3.
Professionals’ Responses to Parent Concerns and Reported Waiting Times to Access Services, by
Consultation
First
consultation
(n = 166)

Secondary
referral
(n = 73)

Additional
consultation
(n = 120)

Referred to another professional

78 (48%)

-

-

Acknowledged concerns

75 (45%)

46 (63%)

80 (67%)

Raised concerns about child development

47 (28%)

24 (33%)

54 (45%)

Told not to worry/there was nothing to be concerned about

65 (39%)

10 (14%)

12 (10%)

Told to wait and see or to return if problems persisted

51 (31%)

14 (19%)

20(17%)

Conducted a developmental assessment

27 (16%)

25 (34%)

46 (38%)

Talked about ASD

24 (15%)

26 (36%)

41 (34%)

Used a screening tool

19 (11%)

18 (25%)

29 (24%)

Told child was too young to diagnose

17 (10%)

5 (7%)

3 (2.5%)

Provided written information about services

12 (7%)

13 (18%)

20 (17%)

Provided written information about ASD

10 (6%)

7 (10%)

21 (17.5%)

Made a diagnosis

9 (5%)

14 (20%)

25 (21%)

7 (0 – 180)

42 (2-360)

21 (0-270)

Professional Behaviour

Median wait time in days (range)
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Receiving a Diagnosis
On average, parents reported that their child received an autism diagnosis at 52
months of age (see Table 4). Twenty-seven percent of children were diagnosed prior to 3
years, 45% were diagnosed between 3 and 6 years, and 28% diagnosed after 6 years of
age. The average time between parents’ first concerns and seeking professional advice
was 4 months (range 0 – 58 months). The average delay between first seeking
professional advice and receiving a confirmed diagnosis was 16 months (range 0 – 13
years, see Table 4), with the average time between parents’ first concerns and receiving a
diagnosis being 25 months (range 0 – 11 years).

Table 4.
The Age and Timeliness of Autism Diagnoses
Age of Diagnosis
(n = 155)

Timeliness of Diagnosis
(n = 142)

-

63 (44%)

1 – 2 years

15 (10%)

26 (18%)

2 – 3 years

26 (17%)

14 (10%)

3 – 4 years

27 (17%)

17 (12%)

4 – 5 years

25 (16%)

8 (6%)

5 – 6 years

19 (12%)

3 (2%)

> 6 years

43 (28%)

11 (8%)

52 months
(15 months – 17 years)

16 months
(0 – 13 years)

0 – 12 months

Median (range)

Note. Timeliness of diagnosis refers to the time between parents first seeking professional advice and
receiving a confirmed diagnosis

Throughout the diagnostic process, parents reported attending an average of eight
professional consultations (range 1 – 30), and 26% changed Paediatricians during this
process. Parents rated their overall experience of the diagnostic process on a 6-pointscale (Table 5); 57% agreed that they felt supported by professionals, 42% agreed that it
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was easy to access the services they needed, and 87% agreed that obtaining a diagnosis
helped their family access services and support.

Table 5.
Parents’ Responses to Questions Regarding the Diagnostic Process
Throughout the process of
obtaining an ASD
diagnosis:
I felt supported by other
family members.
(n = 147)
I felt supported by
health/education
professionals.
(n = 147)
It was easy to access the
services needed.
(n = 147)
Obtaining a diagnosis has
helped my family access
services and support.
(n = 145)

Strongly
Agree

Agree

Somewhat Somewhat
Agree
Disagree

Disagree

Strongly
Disagree

M(SD)

22 (15%) 27 (18%) 27 (18%)

21 (14%)

21 (14%)

29 (20%) 3.54 (1.73)

17 (12%) 18 (12%) 48 (33%)

16 (11%)

21 (14%)

27 (18%) 3.59 (1.61)

24 (16%)

22 (15%)

38 (26%) 4.01 (1.54)

4 (3%)

6 (4%)

6 (4%)

21 (14%) 36 (24%)

55 (38%) 42 (29%) 29 (20%)

9 (6%)

2.25 (1.42)

Predicting the Timeliness of Diagnosis
The results from the three regressions predicting: (1) age at first concern, (2) age
of diagnosis, and (3) timeliness of diagnosis (time between first seeking professional
advice and obtaining a diagnosis) are presented in Table 6. The model predicting age of
first concern was statistically significant and accounted for 34.2% of variance, F(6,149) =
12.41, p < .001. Parents who reported first becoming concerned about their child’s eye
contact, difficulties feeding, and food sensitivities became concerned at a significantly
earlier age, while concerns related to learning, and difficulties getting along with other
children, predicted a later age of first concern.
Age of first concern was included as a predictor variable in the model predicting
age of diagnosis, as it was expected that parents who became concerned at an earlier age
would obtain an earlier diagnosis for their child. Concerns about a child’s social response
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and eye contact were also significant unique predictors of an earlier diagnosis, and the
overall model accounted for 31.7% of variance, F(3,128) = 19.31, p < .001.
The model predicting timeliness of diagnosis was statistically significant and
accounted for 39.7% of variance, F(8,109) = 8.312, p < .001. Higher caregiver
education, referral to another professional when parents first raised concerns, and
consulting fewer health professionals were each significant unique predictors of a more
timely diagnosis.

Table 6.
Multiple Regression Analyses Predicting Age of First Concern, Age of Diagnosis and Timeliness of Diagnosis
Beta

t value

r

pr

sr

Limited or inconsistent eye contact

-0.267

-3.830**

-.256

-.305

-.260

Difficulties feeding/eating

-0.249

-3.073*

-.321

-.249

-.208

Food sensitivities or allergies

-0.175

-2.462*

-.233

-.202

-.167

Difficulty getting along with other children

0.310

4.338**

.236

.341

.294

Learning difficulties

0.219

3.147*

.275

.255

.213

Difficulty sleeping

-0.076

-0.938

-.262

-.078

-.064

Limited or inconsistent eye contact

-0.173

-2.088*

-.344

-.184

-.154

Reduced social responsiveness

-0.163

-2.012*

-.289

-.177

-.149

Age of first concerns

0.428

5.610**

.491

.448

.415

Primary caregiver education

-0.259

-3.240*

-.276

-.307

-.250

Referred to another professional at initial consultation

-0.256

-3.118*

-.408

-.296

-.241

Total consultations with health professionals

0.217

2.539*

.353

.245

.196

Reduced social responsiveness

-0.174

-1.771

-.329

-.174

-.137

Moved Paediatricians

-0.152

-1.877

-.260

-.184

-.145

Comorbid Developmental Disorder

-0.112

-1.374

-.210

-.135

-.106

Delays in pretend play

-0.074

-0.867

-.194

-.086

-.067

Limited or inconsistent eye contact

-0.035

-0.369

-.267

-.037

-.029

Predictors of age of first concern (n = 150)

Predictors of age of diagnosis (n = 129)

Predictors of timeliness of diagnosis (n = 110)

Note. ** p < .001, * p < .05
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Discussion
To our knowledge, this is the first study to examine parents’ experiences of the
service pathway to an autism diagnosis in Australia. Currently, access to autism specific
early intervention services is largely dependent on receiving a formal diagnosis, and
while the majority of parents in this sample reported that it was difficult to access the
diagnostic services they needed, nearly all of the parents surveyed agreed that obtaining a
diagnosis helped them access ongoing services and support for their child.
The average age of diagnosis of children in this sample was 52 months, which is
comparable to the average age of diagnosis of 49 months reported for children aged under
7 years registered with the Helping Children with Autism Package in Australia (Bent et
al., 2015). In this sample, the average time between parents’ first seeking professional
advice and obtaining a diagnosis was 16 months. This reflects a comparatively positive
estimate to the findings of a recent large UK survey, which reported an average
diagnostic delay of 3.5 years (Crane et al., 2016). Nevertheless, the current study
findings suggest that obtaining an autism diagnosis took an average of one year, with
more than a quarter of families experiencing delays in excess of 3 years. These findings
indicate that there there remains substantial room for improvement in facilitating timely
diagnoses of autism in Australia. Similarly, the finding that parents attended an average
of eight professional consultations before obtaining a diagnosis suggests the need to
streamline current pathways to care, especially given that the number of professional
consultations was associated with a later diagnosis.
Parents commonly reported initially discussing their concerns with a primary
health care provider (e.g., a GP or Maternal and Child Health Nurse), and the associated
wait times to access this first consultation was short at only 7 days. On referral to a
specialist service (most commonly a Paediatrician, Psychologist or Speech Pathologist),
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the reported waiting time for an appointment increased to an average of 42 days, and up
to 12 months. This is consistent with professional reports of long waiting times,
particularly for publicly funded services and multidisciplinary team assessments (Randall
et al., 2016; Taylor et al., 2016). Only a small proportion of parents in this study
reported that a screening tool was administered when they first discussed their concerns
with a professional, and less than half reported that a developmental assessment was
conducted at any point within their first three consultations with professionals. Recent
surveys of professionals in Australia have also reported that many practitioners do not
include standardised assessment measures (Randall et al., 2016; Taylor et al., 2016).
These findings are particularly concerning given the important role that standardised
assessments have in ensuring an accurate and timely diagnosis, and reiterate the need to
implement national standards for ASD diagnostic practice in Australia.
We also examined predictors of child age at first parent concern, age of diagnosis
and timeliness of diagnosis. Concerns that parents reported, which were related to child
age at first concern, included feeding, food sensitivities, and eye contact. Child age at
first concern was the strongest predictor of age of diagnosis, with parents who reported
becoming concerned about their child’s development at an earlier age obtaining an earlier
diagnosis for their child. Child characteristics continued to play a role in predicting age of
diagnosis, with specific concerns related to eye contact and social responsiveness
identified in children who received a diagnosis at an earlier age. Child characteristics had
less impact on predicting the overall timeliness of diagnosis; rather, service level factors
including professional response to parent concerns and the total number of professional
consultations were significant predictors in this analysis.
Family socio-economic characteristics were not related to child age at first
concern or age of diagnosis; however, primary caregiver education was identified as a
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significant predictor of the timeliness of diagnosis. A possible interpretation of this
finding is that highly educated parents may be more able to navigate services and
advocate for a specialist referral. Time since diagnosis was not meaningfully related to
the age or timeliness of diagnosis in this sample of parents who had a received a diagnosis
for their child since 2008, suggesting no substantial changes in practice over time.
Relatively few studies examining factors associated with the age of diagnosis of
children with autism have identified potentially modifiable characteristics associated with
the service system. The current study findings reiterate the important role that proactive
professional responses to parent concerns (such as making a specialist referral) have in
facilitating earlier diagnoses (Zuckerman et al., 2015). However, parents and health
professionals have both reported long waiting times for specialist assessments.
Supporting the uptake of formal screening tools within a developmental surveillance
framework (e.g., Barbaro & Dissanayake, 2010) may help to determine when further
assessment is warranted, and facilitate more accurate and timely referrals.
It is important to acknowledge that this study was conducted with a relatively
small self-selected sample, and the service experiences described may therefore not be
representative of the broader population. While the participant characteristics suggest
representation of individuals from minority groups and parents living in both urban and
regional areas, this was a highly educated sample and the majority of participants were
Mothers. We only included parents who reported that they had received a diagnosis for
their child since 2008, as we were particularly interested in experiences of the current
service system. Interestingly, the children in this sample were substantially younger than
those included in a recent UK survey of pathways to diagnosis, which also included a
relatively large proportion of children with a diagnosis of Asperger’s Disorder, suggesting
a possible underrepresentation of older children who experienced longer diagnostic delays
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in the current sample. Nevertheless, these findings provide an informative snapshot of
service experiences and potential barriers and facilitating factors to a timely autism
diagnosis.
As the number of children diagnosed with autism and the demand for diagnostic
services has increased over time, it is critical to build the capacity of the sector to deliver
timely and accurate diagnoses. The current study findings have implications for public
health policy and reiterate the importance of supporting the uptake of standardised
screening and assessment tools within a developmental surveillance framework.
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Appendix
Table A1
Pearson’s Product Moment Correlation Coefficients between Potential Predictor and Dependent
variables
Age of
Concern

Age of
Diagnosis

Timeliness of
Diagnosis

-

-

-

.491**

-

-

.048

.638**

-

Primary Caregiver Education

-.064

-.142

-.269**

Developmental Disorder

.037

-.091

-.248**

Financial Assistance

.135

.195*

.124

Number of Children in Family

.019

.124

.114

Remoteness

.048

.089

.111

Child Gender

-.073

.115

.107

Country of Birth

.009

-.018

-103

Medical Condition

.085

-.075

-.070

Family History ASD

.130

.053

.054

Premature

-.037

-.124

-.053

Annual Family Income

-.115

-.064

-.037

Language Spoken at Home

-.079

.088

.035

Years since diagnosis

-.029

-.020

.031

Primary Caregiver Age

-.001

.033

-.017

-.256**

-.314**

-.234**

Reduced social responsiveness

-.100

-.259**

-.293**

Delays in pretend play

.083

-.163*

-.220*

Difficulty feeding or eating

-.321**

-.147

.010

Difficulty sleeping

-.262**

-.025

.039

Age of Concern
Age of Diagnosis
Timeliness of Diagnosis
Child and Family Characteristics

Parent Concerns
Limited or inconsistent eye contact
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Age of
Concern

Age of
Diagnosis

Timeliness of
Diagnosis

Food sensitivities or allergies

-.233**

-.100

.086

Learning difficulties

.275**

.190*

.086

Difficulty getting along with peers

.236**

.153

-.017

Difficult behaviour or tantrums

.195*

.135

.132

Difficulty initiating social interaction

.194*

.117

-.025

Difficulty settling

-.174*

-.021

.043

Loss of skills or language

.010

-.186*

-.068

Unusual interests or rituals

.148

.096

-.037

Delays reaching milestones

-.137

-.040

.113

Medical Problem

-.127

.035

.034

Delays in speech

.125

-.098

-.094

Repetitive or ridged behaviour

.124

-.041

-.112

Aggressive behaviour

.123

.141

.122

Under or over activity

-.047

.072

.112

Hearing problem

-.095

-.137

-.042

Difficulty communicating

.042

-.079

-.078

Unusual sensory interests

-.031

.079

-.009

Unusual play interests or behaviours

.028

.030

-.050

Referral to another professional

.037

-.189

-.412**

Moved Paediatricians

.033

-.098

-.271**

Total number of professional consultations

-.111

.148

.336**

Supported by professionals

-.086

.070

.240**

Maternal and Child Health Attendance

-.046

-.013

.004

Service Characteristics

Note. *p < .05. **p < .001.
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Chapter Overview
The overarching aim in this thesis was to identify child, family, service, and community
level factors that are barriers and enablers to the early identification and diagnosis of
Autism Spectrum Disorder (ASD) in Australia. This chapter begins by presenting a brief
summary of the findings from each of the empirical papers presented in this thesis. Key
findings are presented within a model of the diagnostic process and barriers to early
diagnosis, highlighting the unique contribution of this research program to our
understanding of diagnostic practice in Australia. The limitations of the research
presented here, and suggestions for further research, are also outlined prior to concluding
the thesis.
Study 1. Age of Diagnosis of Autism in Australia
This was the first study to examine the age and number of children diagnosed with
ASD across each state and territory in Australia. We investigated the age at which
children with autism living in Australia receive a diagnosis, and examined if the average
age of diagnosis varied across states, metropolitan, regional, and remote areas. Trends in
diagnosis were examined with regards to the child characteristics of sex, specific
diagnosis, and Indigenous and cultural minority group status. Given the ethnically
diverse and geographically dispersed population, investigating the age of diagnosis of
ASD across Australia provides an interesting international comparison, and a unique
opportunity to examine trends in diagnosis in minority groups, and in rural and remote
communities.
The average age of diagnosis of children registered to receive autism specific
funding through the Helping Children with Autism Package (HCWA) between 2010 and
2012 was approximately 4 years of age. However, many children did not receive a
diagnosis until just prior to 6 years of age. In line with international findings (Daniels &
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Mandell, 2014), this study highlighted that there is a substantial science to practice gap
between that age that research suggests a reliable diagnosis of autism can be made, and
the average age that children receive a diagnosis in the community.
Geographic Differences in Diagnoses
Differences were evident in the age and number of children diagnosed with autism
across states. Children living in Western Australia and New South Wales received a
diagnosis approximately 6 months earlier than children living in the Northern Territory,
and 3 months earlier than Victoria, South Australia and Tasmania. These are clinically
meaningful differences in age of diagnosis if they translate into equivalent delays in
access to early intervention and family support services. However, this finding should be
considered in relation to the number of children diagnosed with autism across states.
Case ascertainment rates were calculated to determine if differences across states could be
attributed to differences in the number of children at an eligible age. Less than half of the
expected number of children with ASD were diagnosed and registered with HCWA in
Western Australia, the Australian Capital Territory and Northern Territory. Interestingly,
differences were also evident between states in the proportion of children diagnosed with
Asperger’s Disorder (AspD) by age 7, which may relate to the overall differences in age
of diagnosis between states. A significantly smaller proportion of children with AspD
were diagnosed in Western Australia (2.5%) compared to 14.4% nationally. Considered
together, one possible interpretation of these findings is that the earlier average age of
diagnosis in Western Australia may be related to many children with a milder clinical
presentation of ASD not currently being identified until after 7 years of age.
Children living in major cities were, on average, diagnosed earlier than children
living in regional Australia. This is consistent with international research and is likely
due to reduced accesses to health services (Chen, Liu, Su, Huang, & Lin, 2008; Mandell,
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Morales, Xie, Polsky, et al., 2010; Rosenberg, Landa, Law, Stuart, & Law, 2011).
Interestingly, the median age of diagnosis in very remote areas was 5 months earlier than
in major cities; however, this difference was not statistically significant. This finding
may reflect greater waiting times for services in highly populated areas. However, it is
important to acknowledge the small sample of participants in very remote areas.
Child Characteristics Associated with Age of Diagnosis
This was also the first Australian study to report the average age of diagnosis of
ASD across the diagnostic categories specified in the Diagnostic and Statistical Manual of
Mental Disorders – Fourth Edition, Text Revised (DSM-IV-TR; APA 2000). These
diagnostic categories have since been removed from the DSM-5 (APA, 2013) following
questions regarding the discriminant validity of these subtypes (Lord, 2012; Macintosh &
Dissanayake, 2004; Mahjouri & Lord, 2012). Consistent differences in age of diagnosis
have been reported between individuals with a diagnosis of Autistic Disorder (AD) and
AspD. This is likely related to the finding that individuals with more significant clinical
presentations are more likely to be diagnosed at a younger age (Twyman, Maxim, Leet, &
Ultmann, 2009; Wiggins, Baio, & Rice, 2006), and the current study confirmed this
finding.
Females received a diagnosis of autism one month earlier than males, but despite
reaching statistical significance, this difference may not be clinically meaningful.
Previous research investigating sex differences in the diagnostic timing of ASD have
found mixed results, with several studies reporting no association between gender and age
of diagnosis (Mandell, Novak, & Zubritsky, 2005; Noterdaeme & Hutzelmeyer-Nickels,
2010; Wiggins, Baio, & Rice, 2006; Williams, Thomas, Sidebotham, & Emond, 2008)
and others reporting that female children receive a diagnosis of ASD later than males
(Goin-Kochel, Mackintosh, & Myers, 2006; Goin-Kochel & Myers, 2004; Ouellette-
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Kuntz et al., 2009; Shattuck et al., 2009; Yeargin-Allsopp et al., 2003). However,
females with a more subtle behavioural presentation may be at greater risk of delayed or
missed diagnosis (Wijngaarden-Cremers et al., 2014), and may therefore not be
represented in this sample of relatively young children.
This was the first study to investigate trends in the diagnosis of ASD in
Indigenous Australians. This sample included 587 (3.9%) Indigenous children, 2011
census data from the Australian Bureau of Statistics indicates that 6% of children aged 07 years are of Aboriginal or Torres Strait Islander origin (ATSI), suggesting that
Indigenous children may be underrepresented in this data and are therefore less likely to
receive an autism diagnosis by age 7. There was no difference in the overall average age
of diagnosis of ASD between Indigenous and non-Indigenous Australians. A
significantly smaller proportion of Indigenous children were also diagnosed with AspD
by age 7, suggesting that children with a milder clinical presentation may be at particular
risk of missed or delayed diagnosis. However, given that the ATSI data item included
14% missing data, these findings should be interpreted with caution.
Children from a Culturally and Linguistically Diverse (CALD) background, who
were born outside Australia or spoke a language other than English at home, received an
autism diagnosis 5 months earlier than non-minority children. While unexpected, this is
not the first study to report that children from cultural minorities receive an earlier
diagnosis; children of parent-reported Asian ethnicity living in America were, on average,
diagnosed earlier than white children in one study (Mandell, Morales, Xie, Lawer, et al.,
2010), and minority status was found to be associated with receiving an earlier diagnosis
in another study conducted in Canada (Coo et al., 2012). However, the majority of
studies investigating the age of diagnosis of ASD in ethnic minority groups have reported
either no association between race and diagnostic timing (Goin-Kochel et al., 2006;
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Mandell et al., 2005; Wiggins et al., 2006) or findings that suggest children from a
minority background are diagnosed at a later age (Perryman, 2009; Rosenberg et al.,
2011; Shattuck et al., 2009; Valicenti-McDermott, Hottinger, Seijo, & Shulman, 2012).
The results from this study also indicate that a smaller proportion of children from
a CALD background were diagnosed with AspD by age 7. This finding may account for
the overall earlier age of diagnosis in CALD children, as fewer children with a milder
clinical presentation, who are generally diagnosed at a later age, have been identified by
age 7 in the current sample. A possible interpretation of these findings is that fewer
children from a CALD background with a milder clinical presentation (e.g., consistent
with a diagnosis of AspD) are currently identified and diagnosed (at least at an early age).
Children with a more severe clinical presentation may be identified more often, and at a
younger age, while less severe social and communication difficulties may be
misattributed to cultural differences or having a primary language other than English. It
was not possible to directly examine the symptom severity of children from cultural
minority groups in the current study as this clinical data was not available. However, this
notion is consistent with the findings of Begeer et al. (2008) who reported that physicians
were less likely to ascribe an ASD diagnosis to behavioural vignettes of children from
cultural minority groups.
Study 2. Community Level Differences in Diagnosis
This was the first study to examine community level differences in autism
diagnoses in Australia. Understanding community level differences in the diagnosis of
autism may help to inform the targeting of public health initiatives that promote early
identification and diagnosis. The aim in the second study of this thesis was, therefore, to
investigate community level differences in the age of diagnosis of autism and to identify
community characteristics that may help to explain these differences. Once again, data
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regarding children registered with HCWA between 2010 and 2012 was utilised. Within
state analyses were conducted utilising the subsample of children living in Victoria and
New South Wales, as these states comprised the largest number of children registered
with HCWA. While several international studies have sought to examine community
characteristics associated with individual age of diagnosis, this is the only known study to
date to examine predictors of the average age of diagnosis of ASD at the community
level.
Substantial variation was evident between local communities in the average age
that children registered with HCWA were first diagnosed. Indeed, more variation was
evident between the communities within states, than was evident between states overall.
As reported previously, the average age of diagnosis of children living in New South
Wales was 47 months, while the median age of diagnosis across communities within New
South Wales ranged from 40.5 months in Sydney Eastern Suburbs to 53 months in Far
West and Orana. Similarly, while the average age of diagnosis in Victoria was 50 months,
this ranged from 47 months in Melbourne West to 57 months in Shepparton. Children
living in regional communities within New South Wales and Victoria (e.g., Far West
Orana, North West Victoria and Shepparton) received a diagnosis at a similar age to
children living in the Northern Territory. These findings highlight the potential utility of
local level data in informing the development and targeting of public health policies.
Community Characteristics Associated with Age of Diagnosis
The population demographic and socio-economic indicators associated with
community age of diagnosis were also examined. As many public health initiatives are
implemented at the community level, determining the extent to which individual
characteristics are found to be associated with age of diagnosis at the community-level
can help to inform the targeting of such programs.
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Initial correlation analyses revealed that across Australia, an earlier community
age of diagnosis was associated with higher population density, higher median family
income, higher postgraduate qualifications, and increased languages other than English
used in the home. Communities with a higher Indigenous population were associated
with a later age of diagnosis. These findings are largely consistent with the previous
study, which reported that individuals living in major cities, and children from CALD
families, were diagnosed earlier. However, while the previous study found no difference
in the age of diagnosis of Indigenous and non-Indigenous Australians, these findings
suggest that children living in remote communities with a higher indigenous population
are more likely to receive a diagnosis of autism at a later age, highlighting the utility of
community-level data when examining potential barriers in access to services.
The socio-economic and population demographic indicators were highly related;
population density and the number of people with post graduate level education were
therefore excluded from the multiple regression to avoid multicollinearity. In the final
model, the unique influence of family income on community age of diagnosis was also
reduced once indicators of population diversity were included. International studies have
suggested that the socio-economic disparities in autism diagnoses may have reduced over
time (Fountain, King, & Bearman, 2011), and have less impact in countries where free
universal healthcare is available (Brett, Warnell, McConachie, & Parr, 2016). The
current study findings suggest that socio-economic factors continue to play a role in
determining access to diagnostic services at the community level, but that this is closely
linked to disparities among cultural minority groups.
Across Australia, there was no relationship evident between the number of
children diagnosed with ASD and the average age of diagnosis in communities.
However, the within state analyses revealed opposing directions of effect; within
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Victoria, earlier diagnoses were evident in communities with more children diagnosed
with autism (relative to the population), while in New South Wales there was a trend
towards later diagnoses in communities where more children had received a diagnosis.
These contrasting relationships again highlight the importance of examining local-level
data, as characteristics of the local health service and community may differentially
influence age of diagnosis at the community level. A possible interpretation of these
findings is that within Victoria, diagnoses occur earlier in communities with greater
community awareness of ASD, whilst in New South Wales, increased demand for
diagnostic services and increased waiting lists may be contributing to later community
age of diagnosis.
Higher community-level attendance of Maternal and Child Health (MCH) Key
Ages and Stages consultations at 12-, 18-, and 24-months was meaningfully (but not
statistically significantly) associated with earlier community age of diagnosis within
Victoria. Regular attendance at Key Ages and Stages consultations provides the
opportunity for health professionals to monitor child development over time within a
developmental surveillance framework. However, only one other international study has
examined the association between attendance at well child health visits (the primary
source of developmental and preventative health care for children in the United States)
and age of diagnosis. Consistent with the current study findings, Daniels and Mandell
(2013) reported a modest association between attendance at the recommended well child
visits and earlier diagnosis. Attendance at MCH services may also reflect greater
engagement with health services in general (rather than specifically MCH services), or
greater levels of parent concern leading parents to seek help earlier.
Public health programs that aim to promote the early identification and diagnosis
of autism are generally implemented at the community-level. We have identified
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community characteristics associated with the average age of diagnosis of autism in
communities that could be used to inform the targeting of such programs, with rural and
remote communities with a high Indigenous population likely benefiting from targeted
initiatives. Similarly, professional education regarding the presentation of autism in
children from cultural minority groups may facilitate the earlier identification of children
with a milder clinical presentation. The findings also speak to the importance of the
provision of universal maternal and child health services.
Study 3. Change in Autism Diagnoses Over Time
In the third study, we examined change over time in the age and number of
children diagnosed with autism and registered to receive autism specific funding through
HCWA, utilizing an updated data set of children registered between 2010 and 2015.
Examining trends over time allowed us to investigate the influence of changes within the
service environment, such as the introduction of the revised Diagnostic and Statistical
Manual of Mental Disorders-5th Edition (DSM-5; American Psychiatric Association,
2013). The DSM-5 included substantial changes to the diagnostic criteria for ASD, and
concerns were raised that the revised criteria were more stringent, meaning that fewer
people would meet diagnostic criteria, which would have implications on service and
funding eligibility (Gibbs, Aldridge, Chandler, Witzlsperger, & Smith, 2012; Mayes et
al., 2014; Smith, Reichow, & Volkmar, 2015; Vivanti et al., 2013). Concerns were also
raised that toddlers may be at particular risk of under-identification (Barton, DumontMathieu, & Fein, 2011; Matson, Kozlowski, Hattier, Horovitz, & Sipes, 2012). This is
the only known study to date to examine the population level impact of the introduction
of the DSM-5 on the number and age of children diagnosed with ASD and registered to
access autism specific funding.
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Change in Age of Diagnosis Over Time
The average age of diagnosis of ASD increased slightly over the study period
from 48 months in 2010 to 51 months in 2015. However, the quarterly trends suggest
little change in the period immediately following the introduction of the DSM-5 (20132015), suggesting that the change in age of diagnosis was not related to the revised
diagnostic criteria. Alternatively, the increase in age of diagnoses may be related to the
parallel trend of increasing frequency of diagnoses. This finding suggests that an increase
in the demand for diagnostic services may have contributed to longer waiting lists, and
hence delays in accessing these services. The findings suggest the need for continued
capacity building to support the sector to meet the growing demand for timely and
accurate diagnostic assessments for ASD.
Change in the Number of Autism Diagnoses
Assuming that all children retained their diagnosis until age 7, the estimated
cumulative incidence of ASD in 7 year olds was 2.1%, which is comparable to recent
prevalence estimates of ASD between 1% and 2.5% (Christensen et al., 2016; Kim et al.,
2011; Randall et al., 2016). Change over time in the estimated annual incidence of
children registered to receive autism specific funding was also examined, and found to
increase from 2010 to 2013 and then plateau from 2013 to 2015. The overall trend of
increasing diagnoses over time is consistent with Australian and international trends of
the increasing prevalence of ASD (Christensen et al., 2016; Randall et al., 2016). A time
series analysis suggested that while no direct reduction in the number of children
accessing autism specific funding was evident, the plateau in frequency of diagnoses
represented a significant trend-relative reduction. This trend relative reduction may
represent missed diagnoses or diagnostic substitution (e.g., with Social Communication
Disorder), meaning that a subgroup of individuals who would have previously met
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diagnostic criteria for autism under the DSM-IV may no longer be eligible to access
autism specific funding. This finding supports previous research examining the
sensitivity and specificity of the DSM-5, which reported a 35% and 37% reduction in the
number of individuals eligible for a DSM-5 diagnosis, relative to the DSM-IV and DSMIV-TR, respectively (Bennett & Goodall, 2016; Smith et al., 2015). The DSM-IV
diagnostic criteria for autism provided a comparatively broad definition, which may have
contributed to the increase in autism diagnoses observed over time (Volkmar &
McPartland, 2014). The more stringent DSM-5 may therefore have contributed to the
attenuation of the trend of increasing diagnoses over time. However, further monitoring
is needed given that this study was conducted during a period of diagnostic uncertainty,
and it is not clear to what extent the DSM-5 was being consistently used in practice.
The incidence of AspD and PDD-NOS diagnoses was observed to decrease
significantly from 2013, which does provide some evidence for the uptake of the DSM-5.
While research has suggested that individuals with a previous diagnosis of AspD or PDDNOS may be at particular risk of no longer meeting diagnostic criteria under the DSM-5,
in this sample the reduction in these diagnoses is more likely to reflect the removal of
these categories from the DSM-5. The HCWA eligibility criteria during the study period
permitted diagnoses consistent with either the DSM-IV or DSM-5, and a small proportion
of PDD-NOS and AspD diagnoses were evident after 2013, which suggests some
continued use of these categories.
Study 4. Families’ Experiences of the Service Pathway to an Autism Diagnosis
In this final study, we aimed to describe parents’ experiences of the service
pathway to an autism diagnosis in Australia, and to identify child, family, and service
level characteristics that predict the timeliness of diagnosis. This is the only known study
to report parents’ experiences of autism diagnostic services in Australia. Few
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international studies to date investigating factors associated with age of diagnosis have
identified modifiable characteristics associated with the service system.
Parents reported first becoming concerned about their child’s behaviour or
development at an average of 24 months, waiting an average of 6 months before
discussing their concerns with a health professional (mostly commonly a General
Practitioner (GP), Paediatrician or MCH Nurse), and receiving a diagnosis 16 months
later at an average child age of 52 months. The average age of diagnosis of children in
this sample is comparable to the average age of diagnosis reported in Study 1 for the large
sample of children aged under 7 years accessing autism specific funding in Australia (49
months).
The current study findings suggest that it takes more than one year, on average, to
obtain an autism diagnosis in Australia. This reflects a comparatively positive service
experience relative to the findings of a large survey of parents in the United Kingdom,
which reported an average diagnostic delay of 3.5 years (Crane, Chester, Goddard, Henry,
& Hill, 2016). However, with more than a quarter of families in the current sample
reporting delays of more than 3 years, there remains substantial room for improvement in
Australia. Throughout the process of obtaining an autism diagnosis, parents reported
attending an average of eight professional consultations, further highlighting the need to
streamline current pathways to care.
Recent surveys of professionals in Australia have suggested that many
practitioners are making diagnoses based on assessments that are not in line with current
best practice recommendations (Randall et al., 2016; Taylor et al., 2016; Ward, Sullivan,
& Gilmore, 2016). In this study, parents similarly reported low use of standardised
screening and assessment measures, with less than half of the parents reporting that a
developmental assessment was conducted during their first three consultations with

CHAPTER 7: General Discussion

185

professionals. These findings highlight the need to support the uptake of standardised
screening and assessment tools within a developmental surveillance framework, to
facilitate accurate and timely autism diagnoses.
Factors Associated with the Timeliness of Diagnosis
We also examined child, family and service characteristics associated with the age
and timeliness of autism diagnoses. Parents who reported becoming concerned about
their child’s development or behaviour earlier obtained an earlier diagnosis for their child.
The types of concerns that parents reported were identified as predictors of age of
diagnosis, with specific concerns related to eye contact and social responsiveness
identified in children who received a diagnosis at an earlier age. Service level factors,
including the total number of professional consultations and professionals making a
referral in response to parents’ initial concerns, were significant predictors of the overall
timeliness of autism diagnoses. While child characteristics were not predictors of the
timeliness of diagnoses, higher levels of caregiver education were associated with a
shorter delay between parents’ first discussing their concerns and obtaining a diagnosis.
Socio-economic factors were not related to the age parents reported first becoming
concerned about their child’s development or age of diagnosis. A possible interpretation
of this finding is that highly educated parents may be more able to navigate services and
advocate for a specialist referral.
A Model of Barriers to Timely Autism Diagnosis in Australia
The model of the diagnostic process that was presented in the literature review
(Chapter 2) has been adapted here to incorporate the key findings from this research
program. The model, presented in Figure 1, is intended to highlight the unique
contribution of the current study findings to our understanding of the barriers and
enablers to early diagnoses in Australia. However, it is not intended to represent the
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complex interactions with services that many families experience in obtaining a diagnosis
for their child with ASD.

Waiting period
42 days
(range 0 – 12 months)

Family has concern
regarding their child’s
development

Family seeks help from a
primary health care provider:
→ refers to a tertiary service
(e.g., Peadiatrician)
→ recommends ‘wait and see’

Waiting period
21 days
(range 0 – 9 months)

Family consults Paediatrician:
→ confirms diagnosis
→ refers for multidisciplinary
assessment
→ recommends ‘wait and see’

8 consultations
over ~ 12 months

Further assessments
conducted (e.g., allied
health, genetic
testing)

Opportunities for delay in the diagnostic process / potential barriers to early diagnosis

Child

Family

Services

Community

- Diagnosis
- Clinical presentation (type and severity of symptoms)
- Cultural minority group and Indigenous status
- Parent education
- Parent concerns (type and child age)
- Attendance of services
- Increased demand for services
- Waiting lists
- Response to parent concerns (referral)
- Use of standardized tools
- Awareness/ Availability of services
- Rural and remote communities
- Cultural diversity and Indigenous status
- Community Education
- Attendance of services

Figure 1. A model of the pathway to obtaining an autism diagnosis in Australia and
factors associated with age of diagnosis that may act as barriers to early identification.

Limitations and Future Directions
Some limitations should be noted in the research presented here. Firstly, it is
important to highlight that Studies 1, 2, and 3 were conducted using administrative data
regarding a large number of children accessing autism specific funding through the
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Helping Children with Autism package in Australia. This data was collected and
managed by the Australian Government Department of Social Services.
General limitations of administrative data are that it is often not possible to detect
errors or to confirm the accuracy and reliability of the data. In this research program, it
was not possible to independently confirm the diagnoses of children in the sample and
further clinical assessment data was not available. Furthermore, as administrative data
relates to individuals receiving a particular service (in this case, autism-specific funding
for early intervention), equivalent data regarding individuals not accessing the service
was not available. This limitation should be considered in interpreting the study findings,
particularly regarding the change in diagnoses over time, as it was not possible to
examine diagnostic substitution or the clinical presentation of individuals who were not
eligible to access this funding. In addition, while this is the most complete dataset
currently available in Australia, it is likely that some cases have been missed, as some
families may have chosen not to register or are not aware of the funding available,
particularly those of low literacy or experiencing socio-economic disadvantage. It is
important to recognise that descriptions of the frequency and incidence of autism
diagnoses represent the number of children accessing this program, and reflect the
utilisation of services rather than the ‘true’ prevalence of ASD in Australia.
Similarly, it is important to highlight that the data utilised in this first series of
studies only included children aged under 7 years, in line with the eligibility criteria for
HCWA. This has likely resulted in a lower estimate of the average age of diagnosis of
ASD in Australia than would be reported otherwise. However, the fourth study included
children aged from 17 months to 23 years (M = 6.97 years) and found a similar overall
age of diagnosis, thus giving more confidence in the reported average age of diagnosis in
Study 1. A general difficulty when examining barriers in access to care is that those
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experiencing difficulty in accessing services are also less likely to be included in research
samples. While participant characteristics suggest the survey sample included
representation of individuals from minority groups and parents living in regional areas,
this was a highly educated and self-selected sample. It is therefore possible that the
experiences of families with older children and adolescents who have experienced
lengthy diagnostic delays and complex interactions with the service system are
underrepresented. Further research should examine the difficulties and barriers
experienced by older children, adolescents and adults.
Further information regarding the clinical presentation of individuals (e.g., the
type and severity of symptoms) was not available in this administrative data set, beyond
the DSM-IV diagnostic categories assigned. Future research should further examine the
possible under-identification of Indigenous children and children from cultural minority
groups who present with a milder clinical presentation.
Limitations associated with the analyses presented should also be acknowledged.
Firstly, while the use of aggregate data in Study 2 allowed us to examine factors
associated with age of diagnosis at the community level, limitations also apply to the use
of such data. Including an aggregate or average value in analyses comes with the loss of
individual variation and error terms, which can result in an over-estimation of effects.
This can be problematic when inferring that a relationship that exists at the aggregate
level is also evident at the individual level. Conversely, we aimed to determine if
relationships evident at an individual level are also evident at the community-level, to
examine community level differences in access to early diagnoses and inform the
targeting of public health initiatives.
The time series analysis presented in Study 3 allowed us to examine trends over
time and determine if there was a significant deviation from the trend of increasing
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diagnoses that corresponded with the introduction of the DSM-5. However, these
analyses do not examine causal relationships, and while the trends described are
temporally related to the introduction of the DSM-5, other factors may also have
contributed to the changes observed.
Universal developmental surveillance and screening has the potential to facilitate
earlier identification and diagnosis of autism, and reduce disparities in access to early
intervention services. However, the implementation of health programs in community
settings is complex and the uptake of tools to support early identification in clinical
practice has been slow. Further research should examine barriers and enablers to the
effective implementation of these programs in the community.
Conclusions
This thesis presents the findings from a cohesive program of related research
studies, with the overarching aim to identify child, family, service and community level
factors that are enablers and barriers to the early identification and diagnosis of ASD in
Australia. We have established that, on average, children aged under 7 years accessing
autism specific funding first receive a diagnosis just after 4 years of age, highlighting that
there is a substantial science to practice gap between the age that research suggests a
reliable diagnosis of autism can be made (~ 2 years-old), and the average age that
children receive a diagnosis in the community.
Children with a milder clinical presentation (consistent with the DSM-IV
diagnosis of AspD) were more likely to be diagnosed at a later age. Children from
cultural minority groups or Indigenous origin were also less likely to receive an AspD
diagnosis by age 7. Professional education regarding the presentation of autism in
children from cultural minority groups may facilitate the earlier identification of children
with a milder clinical presentation, who may be at risk of missed or delayed diagnosis.
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Family characteristics that may act as barriers (or enablers) to early diagnoses
include parent education, parents’ first concerns, the nature of these concerns, as well as
attendance at health services. Parents who reported becoming concerned about their
child’s development or behaviour earlier, obtained an earlier diagnosis for their child.
Higher caregiver education was associated with a shorter delay between parents first
discussing their concerns and obtaining a diagnosis, suggesting that highly educated
parents may be more able to navigate services and advocate for a specialist referral.
Service level characteristics identified as potential barriers to early diagnosis
include increased demand for diagnostic services as more children are diagnosed with
ASD, and the corresponding increase in waiting times to access these services, as well as
professional response to parents’ concerns. Our findings suggest that it takes more than
one year and eight professional consultations, on average, to obtain an autism diagnosis in
Australia. However, with more than a quarter of families in this sample reporting delays
of more than 3 years, there remains substantial room for improvement in streamlining the
current pathways to care. Proactive professional responses to parent concerns (e.g.,
administering a standardised screening or surveillance tool and referring to a specialist)
are essential in facilitating timely diagnoses. There has been no meaningful change in the
average age of diagnosis of autism following the introduction of the DSM-5, nor a direct
reduction in the number of children accessing autism specific funding. However, the
more stringent diagnostic criteria may have contributed to an attenuation to the trend of
increasing autism diagnoses over time.
Differences in age of diagnosis were evident between local communities, and
socio-economic and population characteristics were associated with these differences.
Less affluent communities with a high Indigenous population demonstrate greater need
for targeted programs to promote the early identification of autism. Higher community
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attendance at MCH services was associated with earlier community diagnoses. Regular
attendance at Key Ages and Stages consultations provides the opportunity for health
professionals to monitor child development over time within a developmental
surveillance framework. These findings reiterate the potential benefit of universal
developmental surveillance to facilitate the earlier identification and diagnosis of autism
in Australia.
The early identification and diagnosis of young children with autism is critical to
ensure access to early intervention and support services that promote positive outcomes
for children and families. Identifying barriers and enablers to the early identification of
autism in Australia is the first step in facilitating access to appropriate services. The
findings from the series of studies presented here have implications for the development
and targeting of public health initiates that promote earlier diagnoses. Together, they
highlight the need to streamline current pathways to care, and for continued professional
capacity building to support the ability of diagnostic services to deliver timely and
accurate assessments to families.
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or submitted for publication as a scholarly book. When your thesis contains articles or book chapters,
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Note. The formatting of the online survey has been adjusted for printing

We are interested in your experience under the current service system – so this study is focusing on families who
have had a child diagnosed with ASD since 2008. Thank you for taking the time to complete this survey.

Screening Question
Are you the parent or caregiver of a child who has been diagnosed with an
autism spectrum disorder since 2008, or who is currently going through the
assessment process?

 Yes
No



Do you currently live in Australia?

 Yes
No
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To start - A few details about you and your family
What area do you currently
live in?

Residential Suburb:
________________________

Which term best describes
the area you currently live in?


Major City


Suburban

State:__________

Rural

Postcode: ________

Regional

Have you moved at any stage during the process of receiving a diagnosis to be able to
better access services for your child/ren?
If Yes, what area did you
previously live in?

Residential Suburb: _________
State:__________
(If outside Australia, Country: ________________)


Remote
Yes 

No 

Postcode: ________

How many children live in your household?

Child one (the youngest child in the family)
Child’s Gender

Male 

Female 

What is your relationship to this child?

What term best describes your relation to this child?

Child’s Date of Birth
 Mother
 Father
 Step mother
 Step Father
 Grandparent role
 Biological
 Step
 Foster

___/____/___
DD/MM /YYYY
 Sibling
 Out of home carer
 Other family carer
 Other:
______________
 Adopted
 Other:____________

Was this child conceived using assisted reproductive technology? (e.g., IVF)

Yes  No 

Are you the legal guardian of this child?

Yes  No 

Country of Birth

 Australia

 Other: ____________

Please indicate if your child has any of the following
diagnoses:
 Autism Spectrum Disorder (ASD)
 Autistic Disorder
 Asperger’s Disorder/ Syndrome
 Pervasive Developmental Disorder – Not
Otherwise Specified (PDD-NOS)
 High Functioning Autism
 Childhood Disintegrative Disorder
 Suspected ASD (undergoing assessment)
 Other ASD diagnosis: _______________

What year was it when
your child received this
diagnosis? (e.g., 2010)

How old was your child when
they received this diagnosis?
(e.g., 3 years, 5 months)
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Please indicate if your child has any of the following
diagnoses:
Other (non-ASD) diagnoses:
 Intellectual Disability
 Developmental Delay only
 Language Delay only
 Global Developmental Delay
 Rett’s Disorder
 Fragile X Syndrome
 Down syndrome
 Attention Deficit Hyperactivity Disorder (ADHD)
 Attention Deficit Disorder (ADD)
 Specific Language Impairment
 Specific Learning Disability (e.g., dyslexia)
 Oppositional Defiant Disorder/Conduct Disorder
 Auditory Processing Disorder
 Anxiety Disorder
 Depressive Disorder
 Other:__________________________

What year was it when
your child received this
diagnosis? (e.g., 2010)

Has your child been diagnosed with any other medical conditions or disabilities?
If Yes, Please select from the following:
 Asthma
 under-sensitivity to pain
 Hearing impairment
 Epilepsy
 Oversensitivity to pain
 Visual impairment

How old was your child when
they received this diagnosis?
(e.g., 3 years, 5 months)

Yes 

No 

 low muscle tone (hypotonia)
 Other:

Was your child born with a health condition or experience complications at birth?

Yes 

No 

If Yes, Please select from the following:
 Premature

 Low birth weight

 Multiple birth

 Congenital abnormality or birth defect

 Other:

Child’s Gender

Male 

Country of Birth

 Australia

Female 

Please indicate if your child has any of the
following diagnoses:
 Autism Spectrum Disorder (ASD)
 Autistic Disorder
 Asperger’s Disorder/ Syndrome
 Pervasive Developmental Disorder – Not
Otherwise Specified (PDD-NOS)

Child’s Date of Birth

___/____/___
DD/MM /YYYY

 Other:
What year was it when your
child received this diagnosis?
(e.g., 2010)

How old was your child when
they received this diagnosis?
(years, months)
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High Functioning Autism
Childhood Disintegrative Disorder
Suspected ASD (undergoing assessment)
Other ASD diagnosis: _______________

Other (non-ASD) diagnoses:
 Intellectual Disability
 Developmental Delay only
 Language Delay only
 Global Developmental Delay
 Rett’s Disorder
 Fragile X Syndrome
 Down syndrome
 Attention Deficit Hyperactivity Disorder
(ADHD)
 Attention Deficit Disorder (ADD)
 Specific Language Impairment
 Specific Learning Disability (e.g., dyslexia)
 Oppositional Defiant Disorder / Conduct
Disorder
 Auditory Processing Disorder
 Anxiety Disorder
 Depressive Disorder
 Other: __________________________

What year was it when your
child received this diagnosis?
(e.g., 2010)

How old was your child when
they received this diagnosis?
(years, months)

Has your child been diagnosed with any other medical conditions or disabilities?

Yes 

No 

If Yes, Please select from the following:
 Asthma

 under-sensitivity to pain

 low muscle tone (hypotonia)

 Hearing impairment

 Epilepsy

 Other:

 Oversensitivity to pain

 Visual impairment

Was your child born with any of the following?
 Premature

 Low birth weight

 Congenital abnormality or birth defect

 Other condition or complication:

 Multiple birth

 Not applicable

If there are more than two children in your family, please complete the additional pages
provided at the end of this questionnaire.
Have other members of your family been diagnosed with an Autism Spectrum Disorder?
Please indicate their relationship to your child:
 Mother
 Father

 Sibling

 Maternal Grandparent

 Cousin

 Other:

 Paternal Grandparent

Yes 

No 
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A few more details about you and your family

What is your date of birth?

___/____/___
DD/MM /YYYY

Gender:

Male 

Female 

In what country were you born?

 Australia

 Other: ______________

Which of the following cultural or ethnic groups do
you associate with most?

 Australian
 Aboriginal or
Torres Strait Islander

 Do not wish to answer
 Other: ______________

Please specify the highest level of education you have completed and include the number of years.
 Some Primary Education

 TAFE

 Completed Primary Education

 Trade certificate

 Some Secondary Education

 University, Undergraduate Studies

 Completed Secondary Education

 University, Postgraduate Studies
Please specify (e.g., Diploma/Masters/PhD) _______________

How many years of education have you completed?
What is your usual occupation/profession?
 Manager

 Community/Personal Service Worker

 Professional

 Clerical and Administrative Worker

 Technician

 Sales Worker

 Machinery Operator and/or Driver

 Laborer

 Other

 Do not wish to answer

Please specify your role:
What is your current employment status?
 Working full-time

 Student

 Working part time

 Retired/ Pensioner

 Unemployed

 Unable to work

 On maternity/paternity leave

 Do not wish to answer

 Home carer or home duties

 Other:

Have you been diagnosed with a chronic health condition
or disability?

Yes  No 
Do not wish to answer 
Please Specify: __________________________
Yes  No 
Have you been diagnosed with a mental health condition or illness?
Do not wish to answer 
If Yes, Please select from the following:
 Depression

 Anxiety

 Bipolar Disorder

 Other:

 Schizophrenia
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Your Child’s Secondary Caregiver

Date of birth:
What is your child/ren’s relation to their secondary
caregiver?
What term best describes the relationship between
your child/ren and their secondary caregiver?

___/____/___
DD/MM /YYYY
 Biological
 Step
 Foster
 Mother
 Father
 Step mother
 Step Father
 Grandparent role

Country of birth:

 Australia

Which of the following cultural or ethnic groups does
this person associate with most?

 Australian
 Aboriginal or Torres
Strait Islander

 Adopted
 Other:
 Sibling
 Out of home carer
 Other family carer
 Other:
 Other: ______________
 Other: ___________
 Do not wish to answer

Level of Education (please indicate the highest level completed):
 Some Primary Education

 TAFE

 Completed Primary Education

 Trade certificate

 Some Secondary Education

 University, undergraduate studies

 Completed Secondary Education

 University, Postgraduate Studies
Please specify e.g., (Diploma/Masters/PhD) __________

 Don’t Know
Years of education completed:
Usual occupation/profession:
 Manager

 Community/Personal Service Worker

 Professional

 Clerical and Administrative Worker

 Technician

 Sales Worker

 Machinery Operator and/or Driver

 Laborer

 Other

 Do not wish to answer  Don’t Know

Specific role/occupation:
Current employment status:
 Working full-time

 Student

 Working part time

 Retired/ Pensioner

 Unemployed

 Unable to work

 On maternity/paternity leave

 Do not wish to answer

 Home carer or home duties

 Other:

 Don’t Know
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Has your child/ren’s secondary caregiver been diagnosed
with a chronic health condition or disability?
Has your child/ren’s secondary caregiver been diagnosed
with a mental health condition or illness?

Yes  No 
Do not wish to answer 
Please specify: __________________________
Yes 

No 

Do not wish to answer 

If Yes, Please select from the following:
 Depression

 Anxiety

 Bipolar Disorder

 Other:

 Schizophrenia

Please complete these questions regarding your household.
Do you speak a language other than English at
home?

Yes  No 
please specify: __________________________

The primary and secondary carers are:

 Married/de facto
 Separated

What term best describes who the
child/children you are completing this survey
about live with:

Please indicate the Annual Family Income

 Divorced
 Other:
_____________________
 Both parents (primary and secondary caregivers)
 Primary caregiver only
 Primary caregiver and an unrelated caregiver
 Other:
 Under $35,000
 $115,001 - $135,000
 $35,001 - $55,000
 $135,001 - $155,000
 $55,001 - $75,000
 $155,001 - $175,000
 $75,001 - $95,000
 Over $175,000
 $95,001 - $115,000
 Do not wish to answer

Do you receive financial assistance from the Australian Government?

Yes 

No 

If Yes, Please select from the following:
 Carer’s allowance (Centrelink)

 Helping Children with Autism Package

 Other payment from Centrelink
(please specify):

 Other (please specify):

If you have more than one child with ASD in your family, please complete this section of the questionnaire in
regard to the experience of your youngest child.
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How old was your child when you first became concerned or thought there
might be something not quite right with their development?
(Please be a specific as possible in estimating your child’s age)

____ (years) ____ (months)

Who first raised concerns about your child’s development? Please select from the following:
□ You
□ Your partner / child’s secondary
caregiver
□ A friend
□ Other family member
(please specify)
_____________________

□ Doctor/GP
□ Maternal child health nurse
□ Paediatrician
□ Other health professional
(please specify)
_____________________

□ School teacher
□ Early childhood
educator/childcare worker
□ Other education professional
(please specify)
_____________________

At this time, what was the reason for concern about your child’s development or behviour?
□ Delays in speech or language
□ Delays reaching other milestones (e.g., starting to walk)
□ Social responsiveness / reduced interest in people
□ Difficulty getting along with peers
□ Unusual interests, rituals, obsessions, dislike of change
□ Unusual sensory interests or responses
□ Unusual play interests or behaviour
□ Delays in pretend play
□ Repetitive or rigid behaviour
□ Limited or inconsistent eye contact
□ Difficulty communicating (e.g., to request)

□ Loss of skills (language or other)
□ Learning difficulties
□ Medical problem (e.g., seizures)
□ Hearing problems
□ Difficulties with sleeping
□ Difficulties feeding/eating
□ Aggressive behaviour
□ Difficult behaviour/tantrums
□ Difficultly settling
□ Under or over activity
□ Food sensitivities or allergies
□ Other (please specify)
_____________________

Please indicate your level of worry about these initial concerns on the following scale:
□
not worried

□
a little worried

□
somewhat
worried

□
quite worried

□
very worried

□
extremely
worried

At this time, what did you think might be the reason for your child’s symptoms/behaviour?
□ Autism / or Autism Spectrum Disorder
□ Another condition or disability
(please specify) _____________________
□ Delayed development

□ he/she was a difficult child
□ he/she was just different
□ unsure
□ Other (please specify) _____________________

Please comment on why you thought this might be the reason for your child’s behaviour/
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How old was your child when you first discussed concerns about their
development with a doctor, health or education professional?
____ (years) ____ (months)
(Please be as specific as possible in estimating your child’s age)
Please indicate the type of health / education professional you first discussed concerns about your child’s
development with?
□ School Teacher
□ General Practitioner / doctor
□ Psychologist
□ Early childhood
□ Maternal Child Health Nurse
□ Speech pathologist
educator/childcare worker
□ Paediatrician
□ Occupational Therapist
□ Preschool Field Officer
□ Developmental Paediatrician
□ Early Intervention Worker
□ Other (please specify)
□ Psychiatrist
__________________________
Please describe what happened at this first consultation (tick as appropriate)
The health/education professional:
 raised concerns with you about your child’s
development
 acknowledged your concerns
 told you there was ‘no problem’
 told you not to worry
 told you to return if problems persisted
 talked to you about ASD
 told you to wait and see what happens

 told you your child was too young to diagnose
 provided you with written information about ASD
 provided you with written information about
services
 used a screening tool
 conducted a developmental assessment or test
with your child
 made a diagnosis (please specify) _____________
 other (please specify) _______________________

How satisfied were you with this first consultation?
□
1 (not at all)

□
2

□
3

□
4

Did somebody come with you to this initial appointment?

□
5
Yes 

□
6 (Extremely)
No 

 your partner/child’s secondary caregiver
 Other family member __________________
 A friend
 Other ___________________

If yes, please select from the following:

Did you have to pay privately for this consultation?
(e.g., it was not bulk-billed or covered by other funding)
How long did you have to travel for to meet with this professional (one
way)?
How long did you have to wait to get this appointment?

Yes 

No 

__________________
(minutes/hours/days)
__________________
(days/weeks/months)

Overall, how easy was it to access this service?
(think about making an appointment, getting there, waiting times or delays experienced)
□
1 (very easy)

□
2

□
3

□
4

□
5

□
6 (very difficult)

APPENDICES

233

Please describe what happened at this first consultation:
We are particularly interested in things that impacted on your experience of obtaining a diagnosis for your child,
making this easier or harder

Were you referred to another health professional at this first consultation?
If yes, who were you referred to?
□ General Practitioner / doctor
□ Maternal Child Health Nurse
□ Paediatrician
□ Developmental Paediatrician

□ Psychiatrist
□ Psychologist
□ Speech pathologist
□ Occupational Therapist

Yes  No 
If no, skip to Section 3: Your
Pathway to ASD diagnosis (cont.)

□ Early Intervention Worker/Services
□ Specialist assessment service
□ Other (please specify)
__________________________

How old was your child when you saw this next professional?

____ (years) ____ (months)

What was the reason for this referral?
□ further assessment needed
□ practical help or support for you/your family

□ not sure
□ Other (please specify)
__________________________

How difficult was it for you to obtain this referral?
□
1 (very easy)

□
2

□
3

□
4

□
5

□
6 (very difficult)

Please describe what happened at this consultation (tick as appropriate):
The health/education professional:
□ raised concerns with you about your child’s
development
□ acknowledged your concerns
□ told you there was ‘no problem’
□ told you not to worry
□ told you to return if problems persisted
□ talked to you about ASD

□ told you to wait and see what happened
□ told you your child was too young to diagnose
□ provided you with written information about ASD
□ used a screening tool
□ conducted a developmental assessment or test with
your child
□ made a diagnosis (specify)___________________
□ Other (specify) ____________________________

Did somebody come with you to this initial appointment?
If yes, please select from the following:

Yes 

 your partner/child’s secondary caregiver
 Other family member __________________
 A friend
 Other ___________________

Did you have to pay privately for this consultation?
(e.g., it was not bulk-billed or covered by other funding)
How long did you have to travel for to meet with this professional (one way)?
How long did you have to wait to get this appointment?

No 

Yes 

No 

__________________
(minutes/hours/days)
__________________
(days/weeks/months)

Overall, how easy was it to access this service?
(think about making an appointment, getting there, waiting times or delays experienced)
□
□
□
□
□
□
1 (very easy)
2
3
4
5
6 (very difficult)
Please describe what happened at this consultation:
We are particularly interested in things that impacted on your experience of obtaining a diagnosis for your child,
making this easier or harder (please try and limit yourself to five rows of text).
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Who did you see at this next consultation or referral?
□ School Teacher
□ Early childhood
educator/childcare worker
□ Preschool Field Officer
□ Other (please specify)
__________________________
Why did you need to obtain another referral / see a different health professional prior to obtaining a diagnosis
for your child?
□ further assessment needed
□ not sure
□ not satisfied with response from
□ practical help or support for
□ Other (please specify)
initial health professional/s
you/your family
__________________________

□ General Practitioner / doctor
□ Maternal Child Health Nurse
□ Paediatrician
□ Developmental Paediatrician
□ Psychiatrist

□ Psychologist
□ Speech pathologist
□ Occupational Therapist
□ Early Intervention Worker

Please describe what happened at this consultation (tick as appropriate):
The health/education professional:
□ raised concerns with you about your child’s
development
□ acknowledged your concerns
□ told you there was ‘no problem’
□ told you not to worry
□ told you to return if problems persisted
□ talked to you about ASD

□ told you to wait and see what happened
□ told you your child was too young to diagnose
□ provided you with written information about ASD
□ used a screening tool
□ conducted a developmental assessment or test with
your child
□ made a diagnosis (specify) ___________________
□ Other (specify) ____________________________

Did somebody come with you to this initial appointment?

If yes, please select from the following:

No 

 your partner/child’s secondary caregiver
 Other family member __________________
 A friend
 Other ___________________

Did you have to pay privately for this consultation?
(e.g., it was not bulk-billed or covered by other funding)
How long did you have to travel for to meet with this professional (one way)?
How long did you have to wait to get this appointment?

Yes 

Yes 

No 

__________________
(minutes/hours/days)
__________________
(weeks/months)

How satisfied were you with this consultation?
□
□
□
□
□
□
1 (not at all)
2
3
4
5
6 (Extremely)
How easy was it access this service
(think about making an appointment, getting there, waiting times or delays experienced)
□
□
□
□
□
□
1 (not at all)
2
3
4
5
6 (Extremely)
Please comment on your experience of this consultation:
We are particularly interested in things that impacted on your experience of obtaining a diagnosis for your child,
making this easier or harder (give details on extra paper if necessary).
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In total, how many times did you visit a doctor/health professional
regarding your child’s development in the time between your first
consultation and receiving a diagnosis?
Please indicate the different types of professionals you attended appointments with before receiving a
diagnosis?
□ General Practitioner /
doctor
□ Psychologist
□ School Teacher
□ Maternal Child Health □ Speech pathologist
□ Early childhood educator/childcare worker
Nurse
□ Occupational Therapist
□ Other (please specify)
□ Paediatrician
□ Early Intervention Worker
__________________________
□ Psychiatrist
Did you switch paediatricians at any stage between your first
consultation and your child receiving a diagnosis of ASD?
If yes, please briefly comment on why

Yes □

No □

Please indicate which Maternal and Child Health or Well-Child visits you attended with your child:
□ Home Visit
□ 2 weeks
□ 4 weeks
□ 8 weeks

□ 18 months
□ 2 years
□ 3 ½ years

□ 12 weeks
□ 4 months
□ 8 months
□ 12 months

To what extent do you agree with the following statements:

Throughout the process of
obtaining an ASD diagnosis, I felt
supported by other family
members
Throughout the process of
obtaining a diagnosis, I felt
supported by health/education
professionals.
Throughout the process of
obtaining an ASD diagnosis, it
was easy to access the services
needed.

Strongly
Agree

Agree

Somewhat
Agree

Somewhat
Disagree

Disagree

Strongly
Disagree

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□
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To what extent do you agree with the following statements:

Before my child was diagnosed, I
didn’t know much about autism or
ASD.
Before my child was diagnosed, I
didn’t know much about what is
‘normal’ or ‘typical’ in child
development.
There are stereotypes about the
term autism or autism spectrum
disorder.
Other people in my family don’t
really understand what autism or
ASD is.
Other people in the community
don’t really understand what autism
or ASD is.
Other people in my family accept my
child and understand him/her.
Other people in the community
accept my child and understand
him/her.
Obtaining a diagnosis has helped my
family access services and support.

Strongly
Agree

Agree

Somewhat
Agree

Somewhat
Disagree

Disagree

Strongly
Disagree

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

What do you think might have caused your child’s autism?
□ Genetic Influences
□ Hereditary / family history
□ Abnormal development of the brain
□ Environmental influences / toxins
□ Immunisations / vaccine
□ Birth trauma
□ Childhood illness or injury

□ Religious reasons / God’s will
□ Diet
□ Complications during pregnancy/birth
□ Factors to do with mother (e.g., age, illness, smoking,
medications)
□ Factors to do with father (e.g., age, illness, smoking,
medications)
□ Other (please specify) _____________________
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What advice would you give to another parent going through the process of obtaining an ASD diagnosis for
their child?

Is there something else you would like to share about your child and your experience going through the
process of obtaining an ASD diagnosis for your child? Please try and limit yourself to five lines of text.

This section of the questionnaire is copyrighted by the publishers (Social Communication Questionnaire; SCQ © 2003
by Western Psychological Services) and cannot be reproduced here. Contact the publishes for more information
rights@wpspublish.com
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A few details about the children in your household (additional pages)
Child three
Child’s Gender

Male 

Country of Birth

 Australia

Female 

___/____/___
DD/MM /YYYY

Child’s Date of Birth

 Other:

Please indicate if your child has any of the
following diagnoses:

What year was it when
your child received this
diagnosis? (e.g., 2010)

How old was your child
when they received this
diagnosis? (years, months)

 Autism Spectrum Disorder (ASD)
 Autistic Disorder
 Asperger’s Disorder/ Syndrome
 Pervasive Developmental Disorder – Not
Otherwise Specified (PDD-NOS)
 High Functioning Autism
 Childhood Disintegrative Disorder
 Suspected ASD (currently undergoing
assessment)
 Other ASD diagnosis: _______________
Other (non-ASD) diagnoses:
 Intellectual Disability
 Developmental Delay only
 Language Delay only
 Global Developmental Delay
 Rett’s Disorder
 Fragile X Syndrome
 Down syndrome
 Attention Deficit Hyperactivity Disorder
(ADHD)
 Attention Deficit Disorder (ADD)
 Specific Language Impairment
 Specific Learning Disability (e.g., dyslexia)
 Oppositional Defiant Disorder / Conduct
Disorder
 Auditory Processing Disorder
 Anxiety Disorder
 Depressive Disorder
 Other: __________________________
Has your child been diagnosed with any other medical conditions or disabilities?
If Yes, Please select from the following:
 Asthma
 under-sensitivity to pain
 Hearing impairment
 Epilepsy
 Oversensitivity to pain
 Visual impairment

Yes 

No 

 low muscle tone (hypotonia)
 Other:

Was your child born with any of the following?
 Premature

 Low birth weight

 Congenital abnormality or birth defect

 Other condition or complication:

 Multiple birth

 Not applicable
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A few details about the children in your household (additional pages)
Child four

Child’s Gender

Male 

Country of Birth

 Australia

Female 

___/____/___
DD/MM /YYYY

Child’s Date of Birth

 Other:

Please indicate if your child has any of the
following diagnoses:

What year was it when
your child received this
diagnosis? (e.g., 2010)

How old was your child
when they received this
diagnosis? (years, months)

 Autism Spectrum Disorder (ASD)
 Autistic Disorder
 Asperger’s Disorder/ Syndrome
 Pervasive Developmental Disorder – Not
Otherwise Specified (PDD-NOS)
 High Functioning Autism
 Childhood Disintegrative Disorder
 Suspected ASD (currently undergoing
assessment)
 Other ASD diagnosis: _______________
Other (non-ASD) diagnoses:
 Intellectual Disability
 Developmental Delay only
 Language Delay only
 Global Developmental Delay
 Rett’s Disorder
 Fragile X Syndrome
 Down syndrome
 Attention Deficit Hyperactivity Disorder
(ADHD)
 Attention Deficit Disorder (ADD)
 Specific Language Impairment
 Specific Learning Disability (e.g., dyslexia)
 Oppositional Defiant Disorder / Conduct
Disorder
 Auditory Processing Disorder
 Anxiety Disorder
 Depressive Disorder
 Other: __________________________
Has your child been diagnosed with any other medical conditions or disabilities?
If Yes, Please select from the following:
 Asthma
 under-sensitivity to pain
 Hearing impairment
 Epilepsy
 Oversensitivity to pain
 Visual impairment

Yes 

No 

 low muscle tone (hypotonia)
 Other:

Was your child born with any of the following?
 Premature

 Low birth weight

 Congenital abnormality or birth defect

 Other condition or complication:

 Multiple birth

 Not applicable
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