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Abstract

Background

Diagnosis of physical and psychological health conditions is increasing in prevalence. Further,
widening disease definitions classify more individuals, with less severe symptoms, as unwell.
Diagnostic labelling can provide explanation for symptoms and access to services; however, it
can also reduce psychological wellbeing, modify self-perceptions, and alter how others view
the labelled individual. Much of the existing research on the impacts of diagnostic labelling has
focused on cancer conditions. There is a general lack of awareness about the consequences of
diagnostic labelling for non-cancer conditions, including whether these consequences should
be discussed prior to screening tests.

Aims

The aim of this thesis was to examine the impact of non-cancer diagnostic labelling and
determine whether current diagnostic labelling practices require re-evaluation and modification
to minimise potential harms and maximise benefits. Three research themes were examined: 1)
to explore the impact of a diagnostic label on education and wellbeing in children; 2) to
synthesise the research evidence for the consequences of diagnostic labelling; and 3) to explore
the perceived value of discussing the consequences of diagnostic labelling in clinical

encounters.
Methods and Results

Five interrelated studies were conducted using a variety of quantitative and qualitative research
methods. Studies 1 and 2 used existing longitudinal data, collected as part of the Longitudinal
Study of Australian Children, to examine the impact of an autism spectrum disorder (ASD)
diagnostic label on education and wellbeing outcomes. Children with parent-reported ASD
were compared across diagnostic severities (i.e., mild, moderate/severe) and children with mild-
ASD compared with non-diagnosed matched peers using descriptive statistics and generalised
estimating equations. Study 1 found children with parent-reported mild-ASD (n = 175),
compared with moderate/severe-ASD (n = 96), demonstrated statistically significant better
functioning across all measured education and wellbeing outcomes. Study 2 found that children
with parent-reported mild-ASD (n = 132) demonstrated lower functioning across writing
achievement and all wellbeing outcomes compared with non-diagnosed matched peers (n =
396). While this finding was statistically significant it is unlikely to reach the threshold of being

clinically meaningful. No differences were found for numeracy and reading.



Following these studies, a protocol for synthesis of existing qualitative and quantitative research
regarding the consequences of diagnostic labelling was developed and published to allow for
transparency in the review process. Following feedback from a multidisciplinary research
collaboration, the review was divided into qualitative (Study 3) and quantitative (Study 4)
research. Study 3, a systematic scoping review of qualitative research, collated evidence from
97 primary studies and reviews and developed a framework of consequences of diagnostic
labelling relevant to four perspectives: individuals, families and caregivers, healthcare
professionals, and community members. The developed framework consisted of five
overarching themes, each with several subthemes: psychosocial impact (e.g., positive/negative
psychological impact, social- and self-identity, stigma), support (e.g., increased/reduced,
relationship changes, professional interactions), future planning (i.e., action and uncertainty),
behaviour (i.e., beneficial/detrimental modifications), and treatment expectations (i.e.,

positive/negative experiences).

Study 4, a systematic review of quantitative research, aimed to quantify the short- and longer-
term psychological (i.e., anxiety, depression, general mental health) and behavioural (i.e.,
absenteeism) consequences of receiving, or not receiving, a diagnostic label following
asymptomatic non-cancer screening. Studies of asymptomatic screening were included because
they provided opportunity to disentangle the impact of condition symptoms from the diagnostic
label. Sixteen studies were included. For individuals who received a diagnostic label, anxiety
increased from the non-clinical to clinical range immediately after receiving a diagnostic label
and was significantly higher compared with individuals who did not receive a diagnostic label
(mean difference = -7.28, 95%CI -12.85 to -1.71). In the longer-term, anxiety returned to the
non-clinical range for individuals who received a diagnostic label. No significant immediate or
longer-term differences were found for depression or general mental health. Absenteeism did

not significantly differ from the year prior to the year following screening.

Study 5 applied the evidence collated from studies 3 and 4 to explore general practitioners (GPs)
and health consumers perceptions of the value of discussing potential impacts of diagnostic
labelling prior to routine non-cancer screening. Eleven semi-structured interviews with GPs and
two focus groups with eight health consumers were completed. We used an inductive and
iterative thematic approach to analyse transcripts. Most GPs do not discuss the potential impacts
of diagnostic labelling prior to routine screening and no consumers recalled such conversations
occurring in their healthcare (except in pregnancy). Despite discussions regarding potential

impacts of diagnostic labelling not occurring, many GPs and consumers thought these



conversations would be beneficial. Six overarching themes supported these preferences: patient
empowerment; patient variability; condition specific information; GP and patient interactions
and relationship; GP role and responsibilities; and characteristics of non-cancer screening. GP
and consumer preferences varied regarding whether discussions occurred before screening or
after a health condition was identified and there is a need to tailor the provision of information

to the individual.
Conclusions and Implications

The findings of these studies highlight diversity in impacts of diagnostic labelling and how they
might be mitigated. Key findings include: 1) writing abilities and wellbeing outcomes differed
slightly between children diagnosed with mild-ASD and non-diagnosed matched peers, but
differences may not be clinically meaningful; 2) the impacts of diagnostic labelling are broad
and manifest differently for individuals, families and caregivers, healthcare professionals, and
community members, but anxiety immediately following diagnostic labelling is often a
consequence; and 3) conversations between GPs and consumers about possible impacts of
diagnostic labelling are generally seen as positive, but when and how the discussions should
occur is influenced by individual preferences. Results suggest current diagnostic labelling
practices require re-evaluation and modification to minimise the potential harms and maximise
the potential benefits. Additional research across individual, healthcare professional, health
systems, and societal contexts is required. This research should examine whether developing,
implementing, and continually evaluating approaches for decision making prior to and

following diagnostic labelling in diverse diagnostic contexts can facilitate labelling with care.
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Chapter 1: General Introduction

“The power to label is the power to destroy.”

Allen Frances



1.1 Preamble

This chapter provides an overview of the thesis. Specifically, this chapter defines key terms
used throughout this thesis and introduces the theoretical underpinnings, and classification and
definition of health, illness, and disease. The literature review provides an overview of the
diagnostic labelling literature pertinent to this thesis and identifies the knowledge gaps, aims,

and questions that the thesis studies seek to address.



Box 1.1 Three Case Examples from Clinical Practice.

As a clinical psychologist, | see a range of psychological presentations of varying severities
in my practice. Below are three cases which serve to represent the story which flows
throughout this thesis. Each case has been modified to preserve the confidentiality of the
individuals they are inspired by.

Meet Alex (22 years of age): A label is helpful.

Alex was referred by her general practitioner (GP) due to worsening depressive symptoms,
which were beginning to interfere with her ability to complete work and studies. In the initial
appointment, Alex raised a number of concerns, one of which was whether a diagnosis of
autism spectrum disorder (ASD) could explain her current, and lifelong, experiences. These
experiences included feeling socially inept, difficulty fitting in with peers, exhaustion
following social interactions, ritualistic and repetitive behaviour, and highly specified
interests. Following assessment, it was determined there was substantial evidence Alex met
current diagnostic criteria for ASD. At the start of the session scheduled to provide feedback
of assessment results, Alex was, in her words, “in a dark place”. She was tearful, engaged in
no eye contact (even less than previous sessions), and displayed a physically withdrawn
posture. Questions such as “What if it’s not ASD?” were reported as Alex struggled with the
idea that she may be no closer to “understanding why | am the way | am”. Following
discussion of the assessment findings, the relief was evident in Alex’s demeanour. No longer
did Alex have tears streaming down her face, her eye contact improved, and her shoulders
relaxed. In the following session, which addressed ways of managing social interactions and
increasing cognitive and emotional flexibility, Alex reported she no longer saw the world as
“a dark, hopeless place” which she needed to escape, and instead had hope that she could
exist in the world, with increased understanding of who she is.

Meet Charlie (20 years of age): A label is unhelpful.

Charlie was referred by her GP for treatment of anorexia nervosa. Charlie had extremely low
body weight for her height, restricted food intake, and resistance to increasing food intake or
body weight. Provided with the referral was her weight and blood tracking over several weeks
that showed continued decreases. When asked about her referral, Charlie said her family had
taken her to the GP following a fainting spell and she had not wanted to go. She noted the
GP took a history, blood pressure, weighed her, and ordered a blood test. Following this
Charlie recalled the GP saying, “You have Anorexia” and completed a referral to a clinical
psychologist and dietitian. Charlie noted that, from this moment “the world as | knew it
shattered”. She noted she had believed herself as being healthy by following guidelines for
healthy eating and exercise; however, she now had this label which “does not define me”.
Charlie reported she stopped eating all together, withdrew further from friends and family,
and lost her drive to “engage in life”. Charlie noted that, until the GP had given her behaviour
a name, she thought she had been managing quite fine, going through periods where her
weight would increase (even if only slightly) and then decrease. However, now she felt
trapped by the label and treated differently by family, friends, and her GP. Charlie noted that
she didn’t want this label to be part of her story.




Meet Sam (45 years of age): Medicalisation of human experience.

Sam was referred by his GP following a number of stressful life circumstances over the last
18 months, including the sudden death of a parent, discovering his wife of 15 years was
having an affair, financial and management stressors in the context of running a business,
and day-to-day stress of parenting three young children. Sam noted that prior to the events of
the last 18 months he had not experienced significant mental health concerns and believed he
was fairly happy. However, Sam reported that in the last 12-months his alcohol consumption
had increased substantially, he could go days without sleeping, he struggled to make meaning
from the events that had occurred, and experienced daily emotional variation from anxiety to
anger. Sam noted that friends and healthcare professionals had suggested he may have
conditions such as prolonged grief disorder, alcohol use disorder, or insomnia disorder.
However, from Sam’s perspective he acknowledged that “I just have a lot going on in my
life right now” and believed that the symptoms were the result of the varied stressful events
which had occurred recently. Sam reported he struggled to understand why everyone seemed
to want to give diagnoses on top of everything else he was experiencing. All Sam really
wanted was to be able to “find a clearer way forward” and to “make sense of everything that
has happened”.

1.2 Opening Statement

Diagnosis of physical and psychological discomfort and distress is becoming increasingly
common.t® In Australia in 2018, approximately 47% of all Australians (roughly 11.6 million
individuals) were reported to have one or more chronic, non-cancer conditions (e.g.,
cardiovascular diseases, diabetes, major depressive disorder).* This represents more than a 5%
increase (approximately 2.7 million more individuals) from the preceding decade, where
approximately 42% of all Australians were identified to have one or more chronic conditions.*
Proposed reasons for this increase includes the threshold for diagnostic criteria being lowered,
improved testing and detection of disease, and increases in public awareness of health and
disease.®” While such factors can facilitate improved clinical outcomes, they simultaneously
run the risk of overdetection, overdiagnosis, overtreatment, and medicalisation of common
human experiences, many of which may never cause harm.? Therefore, it is imperative that the

utility of diagnoses be continually evaluated to ensure appropriate and beneficial diagnosis.
1.3Key Terms

To aid interpretation of this thesis, key terms are defined below and used in accordance with

these definitions throughout this thesis.

Disease and disorder both refer to health states and are frequently used synonymously;

however, subtle differences exist. A disease results from pathophysiological abnormalities (e.g.,



cardiovascular disease),® while a disorder is a disruption to physical or psychological
functioning and may be a sign or symptom of several diseases (e.g., arrhythmia).® The
distinguishing factor between disease and disorder is whether the underlying pathological or
structural causes are largely known (disease) or unknown (disorder); however, both diseases
and disorders are identified, diagnosed and subject to resulting consequences.'®!? Research
contributing to this thesis include studies using both disease and disorder definitions.
Therefore, in the context of this thesis, an inclusive definition of ‘a word or phrase used to
describe a disruption or abnormality to physical and/or psychological functioning, regardless
of underlying pathology’ is employed when discussing diseases, disorders, or the broader
phrase, health condition(s).

Diagnosis describes or characterises an individual’s clinical presentation based on signs and
symptoms identified through clinical history and physical examination.”!® A diagnosis is a
specific, medically derived, example of labelling.}**> Many of the discussions throughout this
thesis centre on diagnosis of mild health conditions, or health conditions in the subthreshold or

‘high normal’ ranges of the diagnostic criteria.'®-2

Labelling is broadly defined and occurs when a word or phrase, that provides information or
describes characteristics, is given to an individual.?® In the context of health condition
identification and diagnosis, labelling refers to how individuals are named and/or categorised
with respect to the health condition, by themselves and others.’® The more specific term
diagnostic labelling will be used throughout this thesis to refer to the diagnosis and/or labelling
of health conditions listed in current diagnostic manuals (i.e., International Classification of
Disease [ICD-11], Diagnostic and Statistical Manual of Mental Disorders [DSM-5-TR]).25%’

Consequences and impacts are both the result of an action, event, or decision and can be
positive or negative.?2° Consequences refer to the outcome (e.g., access to treatment),? while
impacts refer to the effect (e.g., change in wellbeing).? These nuances are important, with both

terms employed throughout the thesis.
A Note on Cancer

It is important to acknowledge the potential and differential impact a cancer (e.g., breast or
prostate cancer) diagnostic label, compared with a non-cancer (e.g., hypertension, major
depressive disorder) diagnostic label, has on an individual. There is a substantial body of

evidence exploring the impact of diagnosis and treatment of a range of cancer conditions



(including increased anxiety and depression and lower quality of life), therefore, this thesis will
focus on the diagnostic labelling of non-cancer conditions.*%-

1.4What Influences Our Perceptions of Health?

The foundations of this thesis are embedded in the psychological theories of social
constructionism and labelling theory and modified labelling theory. Defining and labelling
human experiences as a disease is known as medicalisation, and, as demonstrated by the case
examples presented in Box 1, further contributes to how health and illness is perceived and

experienced.
Social Constructionism

Labels regulate social interactions, facilitating and framing interpersonal relationships and
communication.’® What it means to be unwell is intertwined with individual and social
processes, which evolve through social experience.* Social constructionism, a sociological and
communication theory, offers one perspective to better understand the processes underpinning

the meanings assigned to diagnostic labelling.3*
Definition

Introduced by Berger and Luckmann’s The Social Construction of Reality (1966), social
constructionism suggests concepts, theories, scientific practices, knowledge, and the meaning
of reality are socially constructed.®** Social constructionism attempts to explain how
knowledge is constructed and understood, and the subjectiveness of this process, and
subsequently, the human experience. From a social constructionism perspective, knowledge is
constructed through individual and group interactions, where conversation and language
maintain, modify, and reconstruct an individual’s subjective reality.3*3" Social constructionism
acknowledges individual interpretations, historical settings, context dependency, linguistic
construction, and the ever-evolving nature of humanity.*3" Further, it highlights the ability for
theories, ideologies, practices, and knowledge to be replaced with alternatives.®*3" Therefore,

when one or all of these change, so too can theories, ideologies, practices, and knowledge.
Labelling Theory and Modified Labelling Theory

How an individual defines and views themselves is constructed from others’ opinions and
perceptions, with social interactions instrumental in determining societal norms and values.®

Labelling theory, and emerging from this, modified labelling theory, explore the influence of



labels on identify formation and self-perceptions, and how societal interactions contribute to

the formation and reformation of an individual’s identity and self-concept.!>39-4!
Definition

Labelling theory identifies the importance of societal reactions on behaviours (e.g.,
disapproval/approval, condemnation/acceptance, rejection/inclusion) in defining and
constructing acceptable and unacceptable behaviours and associated labels.*283° Modified
labelling theory emphasises the consequences of labelling, and posits an individual either
opposes or adapts to a label.*® Through the process of being socialised, individuals develop
beliefs about how those with labels are treated and/or how they should act.*414% If the label is
deemed “shameful”, individuals with these labels may keep the label secret, withdraw from
others, or attempt to educate others to avoid rejection, devaluation, and discrimination.*®
Further, the same label can have different meanings and consequences at varying timepoints
(e.g., years), may be dependent on perspective (e.g., individual labelled, family and/or
caregivers, healthcare professionals, and society), and change depending on the context (e.g.,
symptomatic, asymptomatic) and environment (e.g., primary care, hospital) in which it is being
provided.'®

Medicalisation of Human Experiences

Medicalisation occurs when normal human experiences are defined and treated as medical or
psychological problems.?* Examples of possible unnecessary categorisation and
medicalisation occur for high normal blood pressure (prehypertension) or blood glucose
(prediabetes) and grief (prolonged grief disorder).!”822 Prehypertension and prediabetes are
largely asymptomatic health conditions which occur in the intermediate stage between ‘normal’
and dysfunctional blood pressure (prehypertension) or blood glucose (prediabetes).®24
Prolonged grief disorder is defined as yearning or preoccupation with thoughts continuing
beyond 12-months following the death of a loved one and resulting in clinically significant
emotional symptoms (e.g., emotional numbness or pain).?’” Concerns with the addition of these
diagnostic criteria in diagnostic manuals include the reliability of supporting evidence for the
development of diagnostic criteria (e.g., limited evidence, questionable methodological
quality), potential limitations in generalisability across cultures and individuals, substantial
symptom overlap with other diagnostic criteria, and challenges associated with distinguishing
pathological from normal diagnostic thresholds or symptoms related to these conditions. 82324
While some researchers argue there is a need for including these diagnostic criteria in diagnostic

manuals, others highlight variation in human experience, whereby an individual who is



experiencing particular symptom severity or frequency may not consider the symptoms
pathological 18232445 Subsequently, while diagnostic criteria might accurately describe a set of
symptoms, the need for, and consequences of diagnostic labelling of these experiences may be
less clear.

The Application to Diagnostic Labelling

Applying social constructionism, labelling theories and medicalisation to diagnostic labelling
provides an opportunity to consider both the individual impact and societal role of diagnostic
labelling. This includes why a label is necessary, how it is provided, how stereotypes manifest
(e.g., through the media), and the role of societal systems in developing dominant labels.® This
thesis will apply social constructionism and labelling theories to diagnostic labelling to examine
and quantify the consequences of diagnostic labels. However, diagnostic labelling would not
be possible without an established societal and medical understanding of health and illness.

1.5How Does Diagnostic Labelling Influence Healthcare Professionals?
Defining Health and IlIness

More than simply the absence of disease, the World Health Organisation (WHO) defines health
as “a state of complete physical, mental, and social wellbeing”.*® While ground-breaking when
formulated in 1948, this definition has since experienced considerable criticisms.***"#8 Most
criticisms have focussed on the term ‘complete’ health, with complete described as “a utopian
vision that is inherently unattainable”,*” suggesting this definition inadvertently defines most
individuals as unwell. Attempts by individuals to attain complete health potentially contribute
to the medicalisation of society.** For example, when asymptomatic individuals attend routine
general wellness screening for hypertension, their blood pressure readings can vary
significantly. A recent systematic review reported wide variation in false-positive (0% to 75%)
and false-negative (7% to 100%) results, both within and between blood pressure measurement

method.*4749 Therefore, attaining complete physical health seems an illusion.

Contemporary definitions of health are not restricted to the absence of disease rather encompass
an individual’s ability to adapt for example, make the most of their life despite current
circumstances, fall sick and recover, or adapt and self-manage.****! When defined from a
functional position, health is “the ability to flourish without being unduly impeded by illness or
disability or, if necessary, by overcoming illness or disability”.>® These latter definitions of
health acknowledge the subjective nature of health and wider determinants of health, including

the context and individual.*® Further, these definitions of health align with the biopsychosocial



model, which conceptualises health and disease as the result of complex interactions between
biological, psychological, and social factors, including genetics, personality, environment, and

culture.5258

IlIness and sickness are socially constructed, vary depending on location, health systems, and
family values, and require interpretation (cognitively and socially) by the individual to facilitate
understanding, or ‘make sense’, of their experience.®#348 Therefore, this thesis aims to examine
the impact of diagnostic labelling in describing health status, and the roles and perceptions of
individuals, healthcare professionals, and society in developing, implementing, and maintaining
these processes. However, diagnostic labels can alter depending on how diagnostic criteria are
defined and subsequently classified. Therefore, understanding diagnostic criteria, including

how these are defined and the impact of modifications, is required.
Defining Diagnostic Criteria

The classification of physical and psychological health conditions is guided by two diagnostic
manuals: the ICD-11 and the DSM-5-TR.2%%" The diagnostic manuals were developed to
increase the accuracy of disease tracking within populations (ICD) and facilitate efficient and
effective inter- and intra-professional communication related to the cause, course, and treatment
of physical and psychological (DSM) health conditions.?®2”%* To date, both the ICD-11 and
DSM-5-TR hold significant influence in the classification, or labelling, of health conditions,
and subsequently individuals.?5°5-°" Interestingly, the number of disease codes contained in
diagnostic manuals has increased over time.?”5>% For example, one study found the ICD-11
contains 14,622 disease codes, compared with 10,607 codes in the ICD-10, demonstrating a
38% growth in the number of diagnostic codes between editions.>® Of concern is the number of
additional diagnostic codes that categorise mild variations of human experience (e.g., grief,
distractibility, high normal blood pressure) as disorders and the potential for such diagnoses to
facilitate misclassification resulting in unnecessary interventions (e.g., medications) and
overuse of limited healthcare resources.'®2! The inclusion of increasingly mild health condition
diagnoses within prominent diagnostic manuals, has resulted in some researchers questioning
the reliability and validity of diagnostic manuals, and society’s understanding and treatment of
individual differences.?*3°% An exploration of the implications of a mild diagnostic label on
the individual is warranted. The potential impact of a mild label compared to a label indicative
of more severe health condition and to those without a label is required to aid our understanding
of the consequences of defining and providing diagnostic labels for increasingly mild health

conditions. Using autism spectrum disorder (ASD) as a case study, Chapter 2 aims to investigate



the impact of a parent-reported ASD diagnosis, comparing education and wellbeing outcomes
between diagnostic severities (i.e., mild, moderate/severe), and the impact of a parent-reported

mild-ASD diagnosis compared with non-diagnosed peers.
Modifying Diagnostic Thresholds

Changes to diagnostic thresholds or clinical cut-offs for health conditions increasingly classify
individuals as unwell.® When diagnostic criteria are expanded to include mild health condition
diagnoses, more individuals are diagnosed with conditions of lesser severity, with this having
a direct consequence on the prevalence of a condition (e.g., polycystic ovary syndrome [PCOS],
prediabetes, ASD), increasing healthcare costs, contributing to overdiagnosis and
overtreatment, and impacting on individuals’ wellbeing.261%° There is also evidence to suggest
the individuals who receive diagnoses of mild health conditions (e.g., hypertension) benefit less
from treatment, because milder conditions are less likely to cause health problems, and
treatment may produce greater harms than benefits (e.g., through increased risk of unwanted
side effects).®®®7 For these conditions, both the immediate and prognostic value of diagnostic
labelling is questionable. Many physical conditions occur along a continuum, from objective
and irrefutable diagnoses (e.g., broken leg), to conditions that are symptom based (e.g., non-
specific low back pain), and lastly those that are based on objective assessment but the
diagnostic criteria vary by country (e.g., diabetes).®® In contrast, psychological conditions (e.g.,
attention deficit hyperactivity disorder, major depressive disorder) are currently unable to be
diagnosed with biological tests or imaging, and subsequently rely on culturally and socially
defined, and observed or subjectively reported, constructs.?%-"1 In these circumstances, there
is increased potential for misclassification, or providing incorrect or inaccurate diagnostic

labels due to limitations in diagnostic methods.

While changes to diagnostic criteria may be required following new evidence, tests, treatments
and technology, research suggests many guideline panels modify (and usually expand)
diagnostic criteria without sufficient evidence or consideration of the impact to individuals,
healthcare professionals and systems to support these decisions.®*"2 Guidance on when and how
to modify diagnostic criteria was absent until a multidisciplinary, international working group
developed the Checklist for Modifying Disease Definitions.’? This checklist, which consists of
eight items, was designed to be used by guideline panels responsible for modifying diagnostic
criteria prior to modification; however, whether guideline panels have adopted the use of the
checklist is currently unknown.”> Before changing diagnostic criteria, the checklist

recommends guideline panels identify research relevant to: the number of individuals who will

10



be affected by the change (e.g., increase in prevalence); why the change is considered
necessary; the prognosis of newly labelled individuals; the precision and accuracy of the new
criteria; and, the potential incremental benefits and harms of the new criteria, and their
balance.”? Subsequently, the checklist highlights the need to consider a broad range of
immediate and longer-term factors and potential impacts which contribute to the need to modify
diagnostic criteria. To illustrate the impact of modifying diagnostic criteria and subsequent

impact on condition prevalence, we consider three case studies: PCOS, prediabetes, and ASD.
The Case of Polycystic Ovary Syndrome

The diagnostic criteria for PCOS, an endocrine disorder affecting women of reproductive age,
have expanded since the condition was first described in 1935.%4 PCOS symptoms and
consequences can include menstrual irregularities, polycystic ovaries, fertility complications,
and insulin resistance.”"* Since it was first described, the diagnostic criteria for PCOS has
expanded and three different diagnostic criteria for PCOS are currently used globally.™"’
However, these diagnostic criteria are criticised as all are based on expert opinion, not scientific
evidence, in part due to the paucity of high quality research.’® Further criticisms include failure
to consider age and ethnic differences, the absence of specific diagnostic test, and the variance
in estimated prevalence of PCOS (between 4% and 21%) depending on the diagnostic criteria
used.®*7®8% Some research suggests receiving a diagnostic label for PCOS can be a relief and
increase self-understanding.®® However, other research suggests women who receive a
diagnostic label of PCOS are more likely to have reduced psychological wellbeing, poor self-
esteem and body image, and disordered eating.* Additionally, a longitudinal study suggested
women who reported a PCOS diagnostic label, compared with women without a PCOS
diagnostic label, were no more likely to increase vegetable intake or physical activity, and were
more likely to stop using contraception.?! Subsequently, the harms of a PCOS diagnostic label

may outweigh the benefits, particularly for women with mild symptoms.®
The Case of Prediabetes

Prediabetes is defined as “individuals whose glucose levels do not meet the criteria for diabetes
yet have abnormal carbohydrate metabolism”.?? However, the specific diagnostic criteria and
testing methods (i.e., fasting plasma glucose, impaired glucose tolerance, or glycated
haemoglobin test) vary between countries and are frequently modified without reliable or
sufficient evidence.®® Obtaining accurate estimates of the prevalence for prediabetes are
difficult due to these variations in diagnostic criteria and testing methods.®? However, as would

be expected, lower diagnostic thresholds result in high prevalence, for example, prevalence is
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estimated to range from 27% (WHO diagnostic criteria) to 54% (American Diabetes
Association criteria).®® Existing evidence on asymptomatic diabetes screening suggests no
significant differences between screened and control groups regarding all-cause or cause-
specific mortality at 10 years, or regarding cardiovascular events or quality of life from seven
to 13 years.®3 While other studies have found reduced quality of life, wellbeing, and perceived
healthy days for individuals diagnosed with prediabetes compared with those not diagnosed. 88
There is insufficient evidence to support improved outcomes following intervention for
prediabetes in asymptomatic individuals.2® While broadening diagnostic criteria to include
health conditions of lesser severity is proposed to lessen future disease burden, increased health
system and individual burden, risk of adverse treatment effects, and increased psychological
impacts, and financial burden may result.?28 However, failure to consider the range of impacts

when changing diagnostic criteria is not unique to physical health conditions.
The Case of Autism Spectrum Disorder

ASD is an example of a psychological condition which exemplifies expansion and refinement
of diagnostic criteria, with the current definition vastly different from original
conceptualisations of the disorder.>” Diagnostic criteria for ASD developed from a single
condition (schizophrenic reactions, childhood type in the DSM-I),’ to classification as multiple
conditions (ASD and Asperger’s disorder in the DSM-1V),® and finally (to date) as a spectrum
of severities ranging from mild to severe (DSM-5-TR).?” However, throughout these changes,
the core features of ASD (i.e., impairment in social communication and interaction and
restricted or repetitive behaviours) have remained relatively stable.?” Modifications in the
definition are thought to have contributed to the increasing prevalence of ASD over time,
including a threefold increase in reported ASD diagnosis in Australians (from 64,400 in 2009
to more than 200,000 in 2018), with limited consideration or understanding of the impact of
these changes.®®%%° Receiving a diagnostic label of ASD may have diverse impacts, with some
individuals receiving a diagnostic label reporting relief and increased self-understanding, and
others noting increased anxiety and confusion.”® Further, negative reactions from others,
including stigma and lack of sufficient support have been reported after receiving a diagnostic
label of ASD.%

As the three case studies illustrate, diversity of diagnostic labelling consequences exists both
within one, and across multiple diagnostic labels. Further, these case studies highlight that lower
diagnostic thresholds and earlier identification may fail to distinguish meaningful differences

between health and abnormality or accurately identify condition progression. Subsequently,
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better understanding of the potential range of consequences associated with diagnostic labelling
will provide guideline panels evidence to consider when modifying diagnostic criteria and
support appropriate diagnostic labelling. Presented in Chapter 4 is a qualitative systematic
scoping review that aimed to identify and describe the range of potential consequences of
diagnostic labelling.

1.6 How Does Diagnostic Labelling Influence Individuals?
The Contribution of Screening

Screening occurs when a population of individuals, who are usually asymptomatic, are tested
for a health condition.®? Screening aims to identify and treat specific health conditions early to
improve health outcomes, for example through reducing condition incidence and/or severity,
and reduce the burden of disease on the individual and society.®®%2-% Screening often involves
straightforward tests (e.g., routine blood tests) that aim to identify early signs of, or risk for, a
disease, and for many conditions this threshold is becoming lower over time (e.g., prediabetes,
hypertension, hyperlipidaemia).8488.929 |f a screening test indicates an increased likelihood of
the target health condition, this usually results in additional diagnostic testing to confirm or rule
out disease, and treatment or monitoring.1®® Changes in how we diagnose health conditions can
arise from scientific advances in diagnostic technologies.? For example, scientific advances
have facilitated earlier detection of abnormalities, of which the individual has no symptoms,
may never progress or cause the individual harm, and for which there is no necessary
treatment.>®® In such circumstances, prematurely receiving a diagnostic label can lead to
unnecessary investigation and treatment and potentially produce more harm than good through
adverse physical, psychological, and financial effects.?48929 This is particularly true when the
label is misattributed, otherwise overdiagnosed.®* Overdiagnosis occurs when an individual is
diagnosed with a condition that would not cause harm, in other words the diagnosis is
unnecessary and increases the likelihood that overtreatment or overuse of healthcare resources

will occur,24496.97

A positive screening result constructs otherwise healthy individuals as sick, with increased
understanding of the impact of receiving a diagnostic label following screening, including on
individual wellbeing and behaviour and over time, required. Additionally, understanding the
perceived consequences of screening and diagnostic labelling from various perspectives (e.g.,
healthcare professionals who screen, individuals who are screened) will strengthen the evidence

base for the perceived consequences of diagnostic labelling of mild health conditions. In
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Chapter 5 we completed a systematic review to quantify psychological and behavioural
consequences of diagnostic labelling following asymptomatic screening.

Nomenclature of Diagnostic Labels Matter

Whether the terminology used in diagnostic labelling is considered medical (e.g., PCOS) or
descriptive (e.g., hormonal imbalance) is suggested to impact treatment and decision making. ™
Results from a systematic review comparing medicalised with non-medicalised terminology
suggested a preference for more invasive management options, higher patient anxiety, and
greater perceived condition severity when medicalised and precise, compared with descriptive
terminology were used in diagnostic labelling.®® Other studies have suggested the use of
medicalised terminology describing throat and stomach problems increased an individual’s
confidence in the healthcare professional and facilitated sick role behaviour, while descriptive
terminology increased an individual’s perception of being able to care for themself.% Different
diagnostic labels for shoulder (e.g., rotator cuff tear, bursitis) and back (e.g., disc bulge, non-
specific low back pain) pain have also been found to increase invasive treatment preferences,
and negatively impact psychological wellbeing and impose perceived physical
restrictions.’°%1%1 However, the association between the terminology of the diagnostic label
(i.e., medical or descriptive) and its impact on an individual’s behaviour and treatment

preferences is not consistent, and other studies have failed to find differences.%?
More Diagnostic Labels Do Not Equate to Better Health

Diagnostic labelling plays a critical role in how individuals perceive themselves and are
perceived by others. The impacts of diagnostic labelling can vary depending on perspective,
including the individual receiving the diagnostic label, family of the individual who is labelled,
and healthcare professional providing the label.® Attempts to define and quantify the impact of
a label might include: the overall perceived benefits and harms imposed on the individual, their
family, or others; the severity or degree of the initial response to being labelled (e.g., relief,
anxiety or fear); and longer-term consequences such as subsequent tests and treatments.t*103
Recently, diagnostic labels have become synonymous with payment schedules and incentive
schemes, with a diagnostic label often required for many funding schemes to receive resources
and financial support.}*1>194 Subsequently, diagnostic labels may be used inappropriately
because of their ability to attract funding and/or treatment, at the exclusion of other diagnostic
labels which may be equally significant and responsive to intervention, or for variations of
human experience.’® ASD is one example where, in some circumstances, a diagnostic label may

be provided for subthreshold or unclear symptom presentations to facilitate access to services
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and financial support, with this potentially impacting health condition prevalence, and how the
individual views themself and is perceived by others.51%1% This is demonstrated in a
randomised controlled trial conducted in 1987 which examined the effects of diagnostic
labelling.1%” Children identified as having developmental delay were randomised into a group
who were, and a group who were not, assigned a label.!” Results suggested comparable
developmental outcomes; however, parents of the children assigned a label had more anxiety
than parents of children without a label.X®” Despite the increase in prevalence of physical and
psychological health conditions, frequent diagnostic labelling, and range of potential
consequences of diagnostic labelling, we lack sufficient understanding regarding if the potential
consequences of diagnostic labelling are discussed between healthcare professionals and
individuals. Therefore, presented in Chapter 6 are the results of 11 semi-structured interviews
with general practitioners (GPs) and two focus groups with consumers to determine the value

of discussing the consequences of diagnostic labelling in clinical encounters.
1.7Aim

The aim of this thesis was to examine the impact of a non-cancer diagnostic label and determine
whether current diagnostic labelling practices require re-evaluation and modification to
minimise potential harms and maximise benefits. The series of five independent, but
interrelated studies included in this thesis aimed to explore the impact of a mild diagnostic label
on education and wellbeing outcomes (Study 1 and Study 2), synthesise the qualitative (Study
3) and quantitative (Study 4) consequences of diagnostic labelling, and explore the perceived
relevance of discussing the consequences of diagnostic labelling (Study 5). These studies
contribute empirical evidence to guide the appropriate use of diagnostic labels and help identify
for whom, when, and in which contexts a diagnostic label is important to facilitate labelling

with care.
1.8 Research Questions

This thesis is divided into three themes, explored through five studies.

Theme 1: Exploring the impact of a diagnostic label on education and wellbeing in

children.

Study 1. Education and wellbeing prognosis in children with autism spectrum disorder
(ASD): secondary analysis of the Longitudinal Study of Australian Children
(LSAC).

15



Study 2.

Research Question 1: What are the education and wellbeing outcomes in children
with parent-reported ASD?

Research Question 2: What are the similarities and differences in education and
wellbeing outcomes in children with parent-reported ASD of differing severities
(e.g., mild, moderate, severe)?

Education and wellbeing prognosis in children with mild-ASD and non-diagnosed

peers: secondary analysis of the LSAC.

Research Question 3: Do education and wellbeing outcomes differ between
children with parent-reported mild-ASD compared with non-diagnosed matched

peers?

Theme 2: Synthesising the research evidence for the consequences of diagnostic labelling.

Study 3.

Study 4.

Consequences of a diagnostic label: a systematic scoping review and thematic

framework.

Research Question 4: What are the potential consequences of a diagnostic label
from the perspective of an individual who is labelled, their family/caregiver,

healthcare professional, and community members?

Quantifying the psychological and behavioural consequences of a diagnostic label

for non-cancer conditions: systematic review.

Research Question 5: What are the short- and longer-term consequences for
individuals receiving a diagnostic label following screening for an asymptomatic,

non-cancer, health condition?

Theme 3: Exploring the perceived value of discussing the consequences of diagnostic

labelling in the clinical encounter.

Study 5.

Discussing the potential consequences of a diagnostic label before routine non-
cancer screening: a qualitative study with general practitioners (GPs) and

consumers.

Research Question 6: Do GPs discuss the potential impacts of diagnostic labelling
prior to routine screening for non-cancer health conditions? If so, why and how, and

if not, why not?
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Research Question 7: What is the applicability of the current literature on the

consequences of diagnostic labelling prior to non-cancer screening?
1.9 Thesis Outline

This thesis contains seven chapters. Chapter 1 provides a general introduction and thesis
overview, while Chapter 7 provides a general discussion. Chapters 2, and 4-6 are five
independent but interrelated studies addressing the three research themes and seven research
questions of this thesis. Chapter 3 provides the protocol for the systematic reviews (Chapters 4
and 5). Three of these chapters (Chapters 3, 4, and 5) comprise work published in peer-reviewed

journals. Chapters 2 and 6 are studies currently under review.
Chapter Outlines

Chapter 1 introduces concepts and terminologies relevant to this thesis, discusses research and
theories related to diagnostic labelling, and provides an overall thesis outline. Figure 1.1
provides an overview of how Chapters 2-6 address the research themes and questions explored
in this thesis. Finally, Chapter 7 summarises the main findings of this thesis, provides
discussions about the research themes, questions, and overall thesis aim, and provides

recommendations and implications for future research.
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2.1 Chapter Summary: Prognostic Outcomes in Children with Autism Spectrum
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2.2 Preamble

Increasingly mild health condition diagnoses are being included within prominent diagnostic
manuals which has led to researchers questioning society’s understanding and treatment of
individual differences. Therefore, exploration of similarities and differences between diagnostic
severities and compared with non-diagnosed peers was required. To better understand the
impact of diagnostic labels with varying severities, autism spectrum disorder (ASD) was used
as a case study given clinical prevalence, changes to diagnostic criteria to include severity
levels, and data availability. By conducting secondary analysis of the Longitudinal Study of
Australian Children data, this chapter will address the three research questions of research
theme 1: what are the education and wellbeing outcomes in children with parent-reported ASD
(Research Question 1); what are the similarities and differences in education and wellbeing
outcomes in children with parent-reported ASD of differing severities (e.g., mild, moderate,
severe; Research Question 2); and, do education and wellbeing outcomes differ between
children with parent-reported mild-ASD compared with non-diagnosed matched peers
(Research Question 1). Analyses utilised descriptive and longitudinal statistical methods to
explore the impact of parent-reported ASD on children’s education and wellbeing outcomes.
ASD was examined over time, ASD severities (i.e., mild, moderate/severe) compared, and
children with parent-reported mild-ASD compared with non-diagnosed matched peers.
Research Questions 1 and 2 address Study 1 and provide preliminary analyses and broader
context for the research theme. Research Question 3 addresses Study 2 and represents analyses
and results currently under peer review. Studies 1 and 2 were unable to be submitted together

due to journal word limits.
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2.3 Abstract

Objective. Children with autism spectrum disorder (ASD) demonstrate diversity in education
abilities and wellbeing. Additional research is required to better understand these diversities
over time, between children with ASD severities and compared with children without ASD but

matched for important characteristics.

Aim. We aimed to explore the impact of an ASD diagnosis on education and wellbeing
outcomes across ASD severities and compared with non-diagnosed matched peers.

Methods. Data from two parallel cohorts, collected biennially from ages 4/5 to 14/15 years,
were amalgamated and analysed. Children with parent-reported ASD (n =271) were compared
across severities (i.e., mild, moderate/severe), and 132 children with parent-reported mild-ASD
were matched with non-diagnosed peers (n = 396) on 22 covariates using 1:3 propensity score
matching. Analyses were conducted using descriptive statistics and generalised estimating
equations. Education outcomes were assessed at four timepoints using results from three
National Assessment Program-Literacy and Numeracy tests (numeracy, reading, writing).
Wellbeing outcomes were measured at six timepoints using Strengths and Difficulties
Questionnaire subscales (prosocial behaviour, hyperactivity/inattention, emotional symptoms,

peer problems, conduct problems).

Results. Compared with children with moderate/severe-ASD, children with mild-ASD
demonstrated statistically significant better functioning across all measured education and
wellbeing outcomes. Compared with non-diagnosed matched peers, children with mild-ASD
demonstrated statistically significant lower functioning across writing achievement and all

wellbeing outcomes. Non-significant differences were found for numeracy and reading.

Conclusions. Findings highlight similarities and differences in education and wellbeing
outcomes between ASD severities and mild-ASD compared with non-diagnosed matched peers.
Caution is required when interpreting statistically significant differences as scores frequently
fell within the same academic and clinical bands, suggesting statistical differences but

potentially not clinical differences.

Keywords. autism spectrum disorder, prognosis, secondary analysis, education, wellbeing.
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2.4 Introduction

Autism spectrum disorder (ASD) is a complex neurodevelopmental disorder characterised by
impairments in social communication and interaction and restricted or repetitive behaviours,
ranging from mild to severe.! In one decade, the global prevalence of ASD has increased from
estimates of one in 160,% to one in 100.3 Suggested reasons for this include broadening
diagnostic criteria, modification of monitoring and reporting practices, true incidence increases,
and greater public and professional awareness.®® Individuals with ASD symptoms have been
found to experience difficulties related to education (e.g., learning and achievement) and
wellbeing (e.g., emotional, behavioural, social, general functioning).®” This has led some
research to suggest pressures to provide diagnoses for subthreshold or unclear ASD symptom
presentations to facilitate access to services and financial support, which contributes to

prevalence increases.?®

Variance in ASD symptom presentations, intervention requirements and co-occurring
conditions, in addition to limitations in diagnostic tools and processes, contribute to
misdiagnosis and inadvertent misappropriation of resources.!%!* While diagnosis, including
diagnosis of ASD, may increase social acceptance, self-understanding, and support, stigma and
underperformance may occur following diagnosis for some individuals, particularly those with
mild symptoms (e.g., mild-ASD, level one “requiring minimal support”).}21% These
considerations are important in the context of social constructionism, which emphasises the role
society and social interactions have in developing and maintaining worldviews, including
regarding perceived capabilities of individuals with diagnostic labels such as ASD.}41®
Diversity in symptom presentation and individual needs, and the potential for adverse impacts
of an ASD diagnosis highlight the need to better understand changing support requirements for
individuals diagnosed with ASD, and similarities and differences between individuals with

mild-ASD and non-diagnosed peers.

Individuals diagnosed with ASD experience heterogenous abilities related to education and
learning, communication and social interaction, and general functioning.® A narrative review
that included 19 observational studies found children with ASD demonstrate heterogeneity in
total academic achievement (well below average to superior ranges) and individual academic
skills, including numeracy (below average to average ranges) and reading and writing (mostly
average ranges).'® While one systematic review and meta-analysis found children with ASD
demonstrated lower mathematical achievement compared with non-diagnosed peers.t” Another,

examining word reading skills reported no significant differences between children with ASD
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and non-diagnosed peers on word and nonword reading.*® While another suggested children
with ASD demonstrated wide-ranging writing abilities and differences with non-diagnosed
peers were inconsistent.’® These narrative and systematic reviews exemplify the complexity
and variance in educational abilities in children with ASD and between children with ASD and
non-diagnosed peers. They also identify challenges to interpreting results due to heterogeneity
of ASD symptoms, the impact of co-occurring conditions (e.g., intellectual impairment,
attention deficit hyperactivity disorder [ADHD]), and measurement.}’1® However, these
narrative and systematic reviews do not address mathematical, reading and writing abilities

over time, with further research examining these abilities over time required.

Co-occurring wellbeing challenges (e.g., emotional, behavioural, social) are common in
children diagnosed with ASD.”? A systematic review suggested the co-occurrence of
psychological conditions in individuals diagnosed with ASD was higher than in the general
population, with pooled prevalence estimates highest for ADHD, anxiety disorders, and sleep-
wake disorders.?! Additional research regarding broad wellbeing difficulties (including
emotional, behavioural, and social) in children with mild-ASD, and comparing children with
mild ASD symptoms with non-diagnosed peers and over time, will assist in further

understanding the complexities of diagnosis of, and intervention for mild-ASD.

Given variance in ASD symptom presentation, diversity in education abilities and wellbeing
for children with ASD, and the predominance of cross-sectional research examining education
and wellbeing outcomes in mild-ASD compared with typically developing peers, longitudinal
research examining education and wellbeing outcomes in children with ASD is timely.
Therefore, we undertook secondary analysis of Longitudinal Study of Australian Children
(LSAC) data to explore the impact of an ASD diagnosis on prognostic outcomes through three

research objectives:

1. Examine education and wellbeing outcomes in children with parent-reported ASD;

2. Examine similarities and differences in education and wellbeing outcomes in children
with parent-reported ASD of differing severities (i.e., mild, moderate, severe); and

3. Explore whether education and wellbeing outcomes differ between children with

parent-reported mild ASD compared with non-diagnosed peers.
2.5 Methods

The study protocol is available on Open Science Framework (https://osf.io/auwy9/). Several

deviations from the protocol were required: 1) reporting of service use as an outcome was not
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able to be examined due to problems encountered during the data linkage phase; 2) due to the
small number of children reported by parents to have moderate- and severe-ASD, these
categories could not be reported separately, rather they were combined and analysed as
moderate/severe-ASD category. Access to LSAC data was approved through the Australian
Data Archive Dataverse. Additional ethical approval or participant informed consent was not
required.

Study Design

This study is secondary analyses of data collected as part of LSAC which reports on the
development of a representative sample of Australian children over 16 years.?? Two “cohorts”,
established through two-staged cluster sampling from the Australian Medicare database, were
recruited in 2004: birth cohort (n = 5,107), born March 2003 — February 2004; and kindergarten
cohort (n = 4,983), born March 1999 — February 2000.2 Data were collected in biennial
“waves” through interviews, questionnaires, and direct assessments. We combined data for

birth cohort waves one and three to eight, and kindergarten cohort waves one to eight.
Participants
Parent-Reported ASD Diagnosis

Children with ASD were identified by parent response to the question “Does the study child
have any of these ongoing conditions: autism, Aspergers, or other autism spectrum?” asked at
five consecutive waves. To mitigate possible accidental selection (tick box) from the parent,
the “ASD” group consisted of children with at least three (of a possible five) responses to this
question, and a minimum of two responses were affirmative. Within the dataset, no further
confirmation of ASD diagnosis was possible. ASD diagnosis was unable to be confirmed
through direct assessment, however, previous research has used affirmative responses as a

proxy for ASD diagnosis.?*?*
Parent-Reported ASD Severity

ASD severity was determined via the most frequent parent response to the question “Would
you describe the study child’s Autism, Aspergers, or other autism spectrum as mild, moderate
or severe?” over five consecutive waves. When most frequent severity could not be determined
(e.g., due to missing data), the first reported severity was used. The inability to complete direct
assessment can impact the correlation between severity and real-life functioning;>> however,

available data limited the use of additional variables (e.g., intellectual impairment, adaptive
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functioning) to support severity ratings, therefore severity descriptors “mild-ASD” and
“moderate/severe-ASD” were used to approximate functioning.

Non-Diagnosed Matched Peers

A comparison group of non-diagnosed matched peers was identified by parent negative
response to the question “Does the study child have any of these ongoing conditions: autism,
Aspergers, or other autism spectrum?” asked at five waves. We defined “non-diagnosed peers”

as those with a minimum of three negative, and no affirmative, responses across the five waves.
Matching

To determine the matching method which minimised imbalance between mild-ASD and non-
diagnosed peer groups, exact matching (1:1 and 1:3 using eight variables), and propensity score
matching (PSM; 1:3 using 22 variables) were conducted. Matching variables were selected
based on evidence for relationship to ASD (e.g., gender, mother/father age at child’s birth)262’
and availability in the LSAC data (e.g., child’s birth month, spoken language) as PSM methods
recommend including variables not associated with the cases or outcomes.?® The overall mean
percent absolute standardised difference was lowest for PSM (5.1%), compared with exact
matching 1:1 (11.8%) and 1:3 (12%), therefore 1:3 PSM was used in the current study (see
Supplementary Material 2.1 for details).

Measures

Demographic information included child’s gender (male, female), indigenous status
(Aboriginal or Torres Strait Islander, neither), co-occurring psychological conditions
(anxiety/depression, ADHD), and socioeconomic status. Parental information (e.g., age at
child’s birth, education attainment, employment status) for both parents was also included.

Supplementary Material 2.2 provides additional details of variables.
Outcomes

We considered two outcome categories: education and wellbeing.
Education

To measure education outcomes, we used the four timepoints (i.e., grades three, five, seven,
and nine) of the National Assessment Program-L.iteracy and Numeracy (NAPLAN), a literacy
and numeracy assessment completed by students Australia-wide, with adjustments provided for
students with disability to support maximum participation.?® LSAC data contains linked child

NAPLAN data. A minimum of three from four possible NAPLAN timepoints was required for
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inclusion. Results from NAPLAN numeracy (mathematical knowledge), reading (word
reading), and writing (written response to a prompt) timepoints were analysed. Results are
reported using scaled scores ranging from zero-to-1000 to represent the same level of
achievement over time and categorised into ‘below’, ‘at’, or ‘above’ national minimum

standards (Supplementary Material 2.3).2°
Wellbeing

Wellbeing was measured at six timepoints: birth cohort waves three — eight; kindergarten cohort
waves one — six. We used the Strengths and Difficulties Questionnaire (SDQ), a 25-item
measure for children aged four-16 years, to explore five areas of behavioural and wellbeing
functioning (subscales): prosocial behaviours, hyperactivity/inattention, emotional symptoms,
peer problems, and conduct problems. Parent responses are measured on a three-point Likert
scale (Not True to Certainly True), with subscale scores ranging from zero-to-10. On all
subscales except prosocial behaviours, higher scores indicate greater difficulties, with
functioning categorised as ‘close to average’, ‘slightly raised’, ‘high’ and “very high’.*® On the
prosocial behaviours subscale, scores are reversed, with lower scores indicating greater
difficulties, and functioning categorised as ‘close to average’, ‘slightly lowered’, ‘low’ and

‘very low’ (Supplementary Material 2.4).%°
Statistical Analyses

Data were analysed using IBM SPSS Statistics Version 28.0. Demographic information was

summarised at wave one and education and wellbeing outcomes by timepoint of assessment.
Boxplots

Descriptive statistics were presented in boxplots to graphically examine median education
(NAPLAN) and wellbeing (SDQ) scores in the context of the standardised thresholds for each
outcome in children with ASD and between children with mild-ASD and moderate/severe-ASD
and children with mild-ASD and non-diagnosed peers. Due to limitations in multiple
comparisons, no statistical comparisons were made between median scores, with boxplots

presenting descriptive information only.
Generalised Estimating Equations (GEE)

Separate generalised estimating equations (GEE) longitudinal linear regression models were
used to examine similarities and differences in education and wellbeing outcomes of children

with mild-ASD and moderate/severe-ASD (“severity”), and children with mild-ASD and non-
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diagnosed peers (“diagnosis”).>! GEE ensures efficient and unbiased estimates from
longitudinal data.®* Using GEE, we first conducted a global test for interaction across the
multiple timepoints between mild-ASD and moderate/severe-ASD and either school grade
(education outcomes; four timepoints) or survey age (wellbeing outcomes; six timepoints).
Because we were conducting multiple interaction tests, we set the statistical significance cut-
off at p<.001. However, there was insufficient evidence to support an interaction, therefore we
removed the interaction terms from the models and conducted repeated linear GEE models for
each education and wellbeing outcome over the measured timepoints. Comparisons between
severity entered mild-ASD or moderate/severe-ASD as the predictor, and comparisons between
diagnosis entered mild-ASD or non-diagnosed matched peer as the predictor.

2.6 Results

The LSAC dataset contained information on 10,090 children, with 2,814 (27.9%) excluded
from analysis due to missing data used to determine ASD or non-diagnosed peer group
membership. Of those eligible, 271 children (2.7%) met our criteria for parent-reported ASD,
with severity reported as mild (n = 175), moderate (n = 81), and severe (n = 15). The matched

comparison group comprised 7,005 (69.4%) eligible children.
All ASD

Of the 271 children who met our criteria for parent-reported ASD, most were male (76.8%) and
born in Australia (99.6%), and 2.2% identified as Aboriginal or Torres Strait Islander. Over
half were reported to experience anxiety/depression or ADHD as a co-occurring psychological
condition (54.6%). Demographic information is available in Table 2.1, with additional details
in Supplementary Material 2.5. Outcomes for all children with ASD, regardless of severity,

were examined using boxplots.
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Table 2.1 Demographics for children with parent-reported ASD.

ASD

Moderate/ TOTAL

Mild Moderate Severe Severe (N = 271)

(n=175) (n=181) (n=15)

(n=96)
Female 47 (26.9) 14 (17.3) 2 (13.3) 16 (16.7) 63 (23.2)
Indigenous 4 