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Abstract 

This thesis contains a systematic literature review, and an exploratory 

research study.  

Studies exploring how parents had experienced the process of seeking 

an autism spectrum disorder (ASD) diagnosis for their child were reviewed 

(N=28). These indicated that many parents have dissatisfying experiences due 

to delays, disrespectful interactions with professionals, and a paucity of 

information. There are issues surrounding clear clinical pathways and 

communication between services which cause delays in diagnosis and 

accessing subsequent services.  

The research study explored the heterogeneity of behavioural 

presentations in ASD. Participants were 42 children aged 5 to 17 (25 with ASD 

and 17 typically developing). Participants contributed demographic, behavioural, 

cognitive, and neurological data which were explored through cluster and 

descriptive statistical analyses. The three emergent clusters were strongly 

influenced by cognitive ability, but also demonstrated a continuum of 

behavioural presentations and physical and developmental health, with one 

cluster representing a typically developing group, one representing high-

functioning ASD, and one representing low functioning ASD. In contrast to 

previous research, there were no associations with alpha frontal power 

recorded with EEG. The social subtypes of ASD identified by Wing and Gould 

(1979) were strongly correlated with cognitive ability and severity of symptoms.  

Overall this research indicates the need to continue improving the 

diagnosis of ASD. The heterogeneity in symptoms of ASD could be one reason 

why the diagnostic process is long and complex, and should be explored 

further. Future research should consider cognitive and behavioural 
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presentations, developmental trajectories, responses to treatment, and physical 

and neurological abnormalities.  
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Abstract 

Objectives 

This review aims to explore parental experiences of the diagnostic 

process for autism spectrum disorders (ASD).  

Methods  

The search terms employed were: “experience”, “autism”, “diagnosis”, 

“family”, “parent”, “Asperger”, “service user”. The databases searched were 

OvidSP (PsychInfo), Web of Science (Medline; Web of Knowledge; BIOSIS 

Previews and BIOSIS Citation Index), CINAHL, and Scopus. The search 

produced 28 articles. 

Results 

A significant proportion of parents report dissatisfaction with the 

diagnostic process for ASD, which has been attributed to delays in the process, 

disrespectful interactions with professionals, and a lack of information about the 

diagnosis and educational and support services. Delays in the process are 

caused by consultation with multiple professionals, waiting lists, poor 

communication, and misdiagnosis and dismissal of parents’ early concerns. 

There is some inconsistent evidence to suggest that characteristics of the child 

and their family impact on the speed of diagnosis, and features of the diagnostic 

process. Parents reported a range of emotional experiences throughout the 

process.  

Conclusions 

A significant proportion of parents continue to express dissatisfaction 

with the diagnostic process for ASD. The lengthy process is exacerbated by 

poor communication and a lack of integration between services. Parents 
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experience disrespect and dismissal from services and professionals causing 

more delays and dissatisfaction.  

Practitioner Points 

Clinical Implications 

• Services should have a clear assessment pathway for ASD; 

• Training should be provided to professionals regarding early diagnosis of 

ASD to avoid inappropriate reassurance and misdiagnosis; 

• Services should tailor provided information to the needs of the families 

that they are working with.  

Limitations 

• Due to the low prevalence of ASD many of the studies included small 

sample sizes;  

• As methodologies employed were qualitative or correlational  in design, it 

was not possible to establish cause and effect between satisfaction and 

components of the process;  

• Self-selecting samples were employed which may not be representative 

of parents of children with ASD.   

 

Autism is a pervasive developmental disorder (PDD) characterised by a 

triad of impairments including delays in communication, social behaviours, and 

a restricted repertoire of interests. Communication impairments may include 

delayed or absent language and use of gestures; those in social functioning 

may include a lack of interest in friendship, inappropriate use of eye contact and 

a lack of reciprocal interaction; a restricted repertoire of interests and behaviour 

may be demonstrated through inflexible adherence to routines or rituals and 

fixations (Diagnostic and Statistical Manual of Mental Disorders Fourth Edition, 
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Text Revised; DSM-IV-TR, American Psychiatric Association, 1994; 

International classification of diseases: Diagnostic criteria for research (10th 

ed.); ICD-10, World Health Organization, 1992). Due to a lack of reliability in the 

clinical diagnosis of PDDs, the new fifth edition of the DSM (DSM-5; American 

Psychiatric Association, 2013) incorporates the diagnoses of autism, Asperger 

syndrome, atypical autism, and PDD not otherwise specified into the term 

autism spectrum disorders (ASD).  

The presentation of ASD is idiosyncratic (Lenne & Waldby, 2011) and 

there is no known biological marker that aids identification (Bristol-Power & 

Spinella, 1999). The National Institute for Health and Clinical Excellence (NICE; 

2011) guidance states that the prevalence of autism is estimated at 1% in 

young people in the United Kingdom (UK).  The NICE guidance for the 

diagnostic assessment procedure includes a detailed medical, developmental, 

psychological and social history taking through interviews with parents and 

carers; an assessment of the child’s social and communication abilities through 

observation of and interaction with the child; physiological assessment; and 

assessment for comorbidities. Therefore it is necessary for this to be a long and 

thorough process for a valid diagnosis to be provided.  

 Despite the complexity of the diagnostic process for ASD there have 

been no reviews focussed on parents’ experiences of this process. Reed and 

Osborne (2012) synthesised the literature surrounding the impact of diagnosis 

on parents’ health and functioning. They highlighted that parents of children with 

ASD have high levels of parenting stress, including high depression and anxiety 

and a poor quality of life, which impact upon their child’s behaviour and 

response to treatment. Specific components of the diagnostic process are 

associated with stress, and particularly difficult interactions with professionals. 
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Whilst this review did consider parental experiences of the diagnostic process 

the focus was on the impact on parental functioning thus much of the literature 

was not included. However it highlights the need to develop an understanding of 

parents’ experiences to produce recommendations for practice during the 

diagnostic assessment and to consider the long-term psychosocial implications 

of this process for families.  

Chua (2012) carried out a systematic review of 20 international studies to 

explore parental experience of having a child with ASD with a view to making 

recommendations for support systems and education planning. The review 

focussed on living with a child with ASD from the point of diagnosis onwards, 

and acceptance and adjustment. This included differences in parental roles and 

stress levels, stressors, and coping strategies as well as parental experiences 

of the disclosure of a diagnosis of ASD. There was some consideration of how 

components of the diagnostic process could be improved, however much of the 

literature surrounding parents’ experience of the diagnostic process was 

excluded.  

It is known that parents have historically been dissatisfied with the way in 

which diagnoses of developmental disabilities are given, and that this is 

exacerbated by a lack of certainty in the diagnosis (Piper & Howlin, 1992). Due 

to the heterogeneity of presentations of ASD, uncertainty in the diagnostic 

process is likely to be common. The current review aims to explore experiences 

of the diagnostic process in parents of children with ASDs.  

Search Strategy 

The Cochrane Library and the Centre for Reviews and Dissemination 

databases were searched for existing systematic reviews in related fields, but 

produced no results. The search took place on 23rd and 24th February 2013. 
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The following search terms were employed in a range of combinations using the 

Boolean AND function: “experience”, “autism”, “diagnosis”, “family”, “parent”, 

“Asperger”, and “service user”. The * function was also used to capture 

variations in terminology, for example “autis*” to capture autistic and autism. 

The databases employed were OvidSP (PsychInfo), Web of Science (Medline; 

Web of Knowledge; BIOSIS Previews and BIOSIS Citation Index), CINAHL, and 

Scopus. Once articles had been selected their reference lists were hand-

searched to highlight additional studies. The full search process is shown in 

Figure 1.  

Eligibility Criteria 

Only primary research was included which had been published in peer-

reviewed scientific journals. Whilst international studies were sought, only those 

written in English were included.  

The focus of the literature review was on the formal process of seeking a 

diagnosis of ASD, defined as the period between the first time that parents 

sought professional help regarding their child’s presenting difficulties, and the 

disclosure of the diagnosis. Therefore this review does not explore pre-

diagnostic experiences, such as parents’ first concerns, nor post-diagnostic 

experiences, such as adjustment, acceptance, and living with ASD.  Papers that 

addressed developmental disorders generally were included only if they 

included a specific focus on the diagnosis of ASD. Studies involving adoptive 

parents were not excluded.  
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Figure 1. Search strategy 

3801 articles identified through 

database searching 

484 remained after screening by title 

to remove those with a medical focus 

366 articles after duplicates removed 

63 articles after screening by 

abstract 

28 articles included in the review  

2 articles added 

from hand 

search 

37 articles excluded All studies screened by full 

text 

303 articles 

excluded 

3317 articles 

excluded (including 

duplicates) 
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Review 

The data extraction table (Table 1) summarises the included articles, 

organised according to methodology with the six quantitative studies listed first 

in alphabetical order followed by the seven mixed methods studies and finally 

the fifteen qualitative studies. Whilst some studies had a broader focus only the 

components and results related to parents’ experience of the ASD diagnostic 

process are presented here.  

Quality Ratings  

Qualitative and quantitative methodology was assessed according to 

separate frameworks. In order to make scores comparable for this review, final 

scores were calculated by creating a percentage score from the items answered 

and converting this to a score out of ten with high scores indicating better 

quality.  

Qualitative studies were evaluated in accordance with Spencer, Ritchie, 

Lewis, and Dillon’s (2003) Framework for Assessing Qualitative Evaluations 

which states that qualitative research should be contributory, defensible in 

design, rigorous in conduct, and credible (Appendix A). The framework consists 

of 18 questions designed to facilitate evaluation in relation to these points. 

Quantitative studies were evaluated using Downs and Black’s (1998) checklist 

(Appendix B). This checklist takes into account reporting, external validity, 

internal validity, and power. This was modified so that items relating to 

intervention trials were excluded. Mixed methods papers were subjected to both 

ratings scales.  

Quality rating scores are shown in Table 1. An independent rater scored 

four (14%) of the studies and achieved .77 agreement. Areas of disagreement 

surrounded the representativeness of the sample, where the author was more 
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conservative due to the high incidence of self-selecting samples employed. This 

is considered further in the discussion. No studies were excluded due to their 

quality rating, but limitations are considered throughout the review.  

The table is followed by a narrative synthesis of the data extracted from 

the eligible articles. This addresses the emergent themes from the literature 

including parental satisfaction with the diagnostic process and the factors that 

impact on this, which included delays and the speed of the process, 

professional manner and information-giving, diagnostic classification, and 

emotional reactions to the diagnosis. 
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Table 1 

Data Extraction table 

Author(s) 
and Year of 
Publication 

Country Qualitative or 
Quantitative Participants Objective 

Method and 
Outcome 
Variables 

Experience of the Process Quality 
Rating 

Brogan and 
Knussen 
(2003) 

Scotland Quantitative 
126 parents 
children with 
ASD 

To investigate the 
determinants of parental 
satisfaction with the ASD 
diagnostic disclosure 
interview  

Questionnaire: 
satisfaction; 
diagnostic 
process 
information; 
demographics 

55% were satisfied with their disclosure 
interview. Increased satisfaction scores were 
associated with better information at disclosure, 
the professional’s manner, the opportunity to 
ask questions, acceptance of parent's initial 
concerns by the professional, and a definite 
diagnosis. 
 

6.4 

Goin-Kochel, 
Mackintosh, 
and Myers 
(2006) 

USA Quantitative 
494 parents 
of children 
with ASD 

To describe parental 
satisfaction with the ASD 
diagnostic process, and to 
investigate the 
association between 
these outcomes, 
demographics, and 
features of the diagnostic 
process. 

Questionnaire: 
parent and child 
demographics; 
diagnostic 
information; 
satisfaction 

40% of parents were not satisfied with the 
process. Parents reported greater satisfaction 
when their child was diagnosed at a younger 
age, which was associated with more recent 
diagnoses, male gender, consultation with 
fewer professionals, and more specific 
diagnoses. The number of professionals 
consulted was the only significant predictor of 
satisfaction. 
 

5.7 

Howlin and 
Moore (1997) UK Quantitative 

1295 parents 
of children 
and adults 
with ASD 

To examine parents' 
experiences of the 
diagnostic process across 
the UK 

Questionnaire: 
diagnostic 
information and 
satisfaction 

Most diagnoses involved multiple professionals 
and many parents were dismissed or 
reassured. 49% of families reported 
dissatisfaction. Satisfaction was higher where 
children were diagnosed younger, when there 
were shorter delays, and when a clear autism 
diagnosis was given.  

6.4 
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Author(s) 
and Year of 
Publication 

Country Qualitative or 
Quantitative Participants Objective 

Method and 
Outcome 
Variables 

Experience of the Process 
 

Quality 
Rating 

Moh and 
Magiati 
(2012) 

Singapore Quantitative 

102 parents of 
children with 
ASD and 17 
professionals  

To assess parental 
experiences of the ASD 
diagnostic process in the 
previous ten years and to 
explore factors associated 
with parental stress and 
satisfaction. 

Questionnaire: 
demographics; 
diagnostic; 
parental stress 
and satisfaction; 
perspectives 
from 
professionals 

Factors that decreased stress and increased 
satisfaction included interactions with 
practitioners and the quality of information 
provided. Parental characteristics impacted on 
when concerns were noticed and when the 
diagnostic process commenced, and parents of 
children with more severe symptomology were 
less satisfied. 
 

6.1 

Siklos, and 
Kerns 
(2007) 

Canada Quantitative 
56 parents of 
children with 
ASD 

To evaluate parents’ 
experiences of diagnosis 
to determine whether ASD 
is being diagnosed more 
quickly and at a younger 
age due to emphasis on 
early intervention. 

Questionnaires: 
diagnostic 
information; 
satisfaction; 
family and child 
demographics; 
symptomatology 

51% of parents were dissatisfied with the 
process. Those who had to wait longer were 
less satisfied. Older children and girls took 
longer to get a diagnosis. Parents of children 
with more communication difficulties were more 
satisfied with the process whereas parents of 
children with more behavioural difficulties were 
less satisfied. 
 

7.1 

Smith, 
Chung, and 
Vostanis 
(1994) 

England Quantitative 
127 families of 
children with 
ASD 

To explore whether 
advances have been 
made in diagnosis, support 
and provision in the last 
ten years for children with 
ASD according to parents’ 
experiences. 

Questionnaire: 
experience of 
the diagnostic 
process 

Experiences of parents of a younger group of 
children with ASD (age 1-9) were compared 
with an older group (aged 10-20). The authors 
concluded that little change had been made in 
the diagnosis, support and early provision for 
children with ASD. 
 

4.7 
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Author(s) 
and Year of 
Publication 

Country Qualitative or 
Quantitative Participants Objective 

Method and 
Outcome 
Variables 

Experience of the Process Quality 
Rating 

Chamak, 
Bonniau, 
Oudaya, and 
Ehrenberg 
(2011) 

France Mixed 
methods 

248 parents 
of adults and 
children with 
ASD. 

To explore parents' 
reactions to diagnosis and 
their satisfaction with the 
diagnostic process, and to 
compare experiences now 
with those in the past. 

Questionnaire: 
demographics, 
diagnostic 
history, and 
satisfaction 

93% of parents of the adult group were 
dissatisfied with the diagnostic process due to 
the professionals' manner, blame, and 
difficulties in obtaining diagnoses. 63% of 
parents of the child group were dissatisfied due 
to a lack of information and help. Parents 
reported emotions of relief, distress, stress, and 
sorrow. 

5.9 

Hutton and 
Caron 
(2005) 

USA Mixed 
methods 

21 families 
with children 
with autism 

To explore the experience of 
recognition and diagnosis, 
interventions and coping of 
families of children with 
autism in New England 

Structured 
telephone 
interview 

Most diagnoses were given within 3 years. 
Reassurance and misdiagnosis resulted in 
delays. Parents described grief, relief, shock, 
and self-blame. 48% experienced some 
disrespectful interactions. 

6.8 

Keenan, 
Dillenburger, 
Doherty, 
Byrne, and 
Gallagher 
(2010) 

Ireland Mixed 
methods 

95 parents 
and carers of 
children with 
ASD and 67 
professionals  

To explore parental 
experiences of diagnosis 
and forward planning for 
children with ASD 

Questionnaires: 
demographics, 
diagnostic 
information, and 
a professional 
questionnaire; 
focus group of 
ten parents 

Parents reported dissatisfaction with the 
timeliness of diagnosis and diagnostic 
information. Parents and professionals 
suggested additional support should be in place 
during the process. 

6 
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Author(s) 
and Year of 
Publication 

Country Qualitative or 
Quantitative Participants Objective 

Method and 
Outcome 
Variables 

Experience of the Process Quality 
Rating 

Mansell and 
Morris 
(2004) 

England Mixed 
methods 

55 parents of 
children with 
ASD 

To assess and get feedback 
on change in the local 
diagnostic service; to 
assess the information 
services, support and 
treatment available; to 
assess the consequences of 
a diagnosis; to assess how 
parents' attitudes towards 
the diagnosis had changed 

Questionnaire: 
demographics; 
diagnostic 
information; 
information and 
treatment use; 
attitudes 
towards 
diagnosis 

Parents reported satisfaction with the sensitivity 
of the clinicians, but were dissatisfied with the 
amount of information provided surrounding the 
diagnosis and prognosis, and sign-posting to 
other services. There was some evidence for 
improvements in parental satisfaction with more 
recent diagnoses.   

5.9 

Renty and 
Roeyers 
(2005) 

Belgium Mixed 
methods 

139 parents 
of children 
with ASD 

To evaluate parents' 
satisfaction with the 
accessibility and quality of 
education and support for 
their child 

Questionnaire: 
demographics, 
diagnostic 
information, 
satisfaction; 
semi-structured 
interview with 
15 parents 

Half of the parents were satisfied or very 
satisfied with the process. Higher satisfaction 
was correlated with increased information 
provision and lower age at diagnosis. 

8 

Sansosti, 
Lavik, and 
Sansosti 
(2012) 

USA Mixed 
methods 

16 primary 
caregivers of 
children with 
ASD 

To identify early family 
experiences during the 
diagnostic process and 
explore variables that 
affected the duration of this 
process. 

Questionnaires 
and semi-
structured 
interviews 

Dissatisfaction was associated with delays due 
to concerns being dismissed by professionals, 
and perceived lack of professional knowledge. 
The length of the process was affected by racial 
background, but no other parental factors. 

7.7 

Whitaker 
(2002) England Mixed 

methods 

Unspecified 
number of 
parents of 
children with 
ASD 

To explore parental 
satisfaction with a service 
supporting preschool 
children with ASD, and to 
explore their experience of 
diagnosis  

Semi-structured 
interview 

75% of parents were satisfied with the 
diagnostic process and felt that their concerns 
had been taken seriously. Suggested 
improvements included providing more 
information about ASD in non-technical 
language and helping parents to apply this to 
their child. 

4.0 
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Author(s) and 
Year of 

Publication 
Country Qualitative or 

Quantitative Participants Objective 
Method and 

Outcome 
Variables 

Experience of the Process Quality 
Rating 

Avdi, Griffin 
and Brough 
(2000) 

England Qualitative 

3 families with a 
child with 
developmental 
delay or ASD 

To examine parents’ 
constructions of their 
child's problem and how 
these are constrained by 
available discourses. 

Semi-structured 
interview 

Parents reported feeling unheard by 
professionals, feeling blamed, a lack of clarity 
in diagnoses, and fear and relief reactions. 

9.2 

Braiden, 
Bothwell, and 
Duffy (2010) 

Northern 
Ireland Qualitative 11 mothers with 

a child with ASD 

To explore parents’ 
experiences of the 
diagnostic process for 
ASD 

Semi-structured 
interview 

Parents were largely satisfied with the process 
but described many challenges. 
Recommended improvements included better 
and more appropriately timed provision of 
information about ASD, and increased 
transparency.  

6.9 

Brookman-
Frazee, 
Baker-Ericzén, 
Stadnick, and 
Taylor (2012) 

USA Qualitative 

23 parents of 
children with 
ASD who had 
received 
outpatient 
therapy 

To examine parent 
experiences of accessing 
Community Mental Health 
clinics and the impact of 
the services on child and 
parent functioning. 

Semi-structured 
interview 

Multiple and conflicting diagnoses were 
provided before an ASD diagnosis. The 
diagnostic process was accompanied by 
emotions of relief, stress, confusion, and guilt. 

8.1 

Chell (2006) England Qualitative 

13 parents of 
children with 
Asperger 
syndrome 

To understand the 
experiences of parents of 
children with Asperger 
syndrome 

Focus groups 

Parents reported feeling blamed and 
dismissed by professionals early in the 
diagnostic process, then reported feeling 
validated upon diagnosis. 

3.9 

Jegatheesan, 
Fowler, and 
Miller (2010) 

USA Qualitative 

3 families of a 
child with autism 
who had 
immigrated to 
USA from South 
Asia  

To extend research about 
families of children with 
autism to include the 
experiences of Muslim 
immigrant families 

Unstructured 
interviews and 
descriptive 
statistics 

Parents preferred working with professionals 
with their language. They were dissatisfied 
with the lack of opportunity for discussion in 
the disclosure of diagnosis. Families reported 
shock, disbelief, confusion and stress 
reactions. 

7.5 
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Author(s) 
and Year of 
Publication 

Country Qualitative or 
Quantitative Participants Objective 

Method and 
Outcome 
Variables 

Experience of the Process Quality 
Rating 

Kerrell 
(2001) Wales Qualitative 

11 parents of 
a child with 
ASD 

To ascertain the views, 
experiences and 
expectations of parents 
whose children had been 
assessed by the team at a 
diagnostic clinic 

Interviews 

The majority of parents were not satisfied 
with the assessment and diagnosis 
process. They felt that professionals 
were unable to meet their needs and that 
many changes could be made to improve 
the service. 

3.1 

Lutz, 
Patterson, 
and Klein 
(2012) 

USA Qualitative 

16 mothers 
of children 
(N=10) or 
adults (N=6) 
with autism 

To examine the impact of 
autism on the family unit from 
the perspective of the mother 

Interviews 
Parents reported grief, anger, and blame 
of themselves and others during the 
diagnostic process and upon diagnosis. 

8.6 

Midence 
and O'Neill 
(1999) 

Wales Qualitative 
5 families of 
children with 
autism 

To explore the diagnostic 
experiences of parents of 
children with autism  

Semi-structured 
interview 

Parents reported being given incorrect 
advice, reassurance, and misdiagnoses. 
They were often dissatisfied with 
professionals' knowledge until referred to 
an autism specialist. Emotional 
responses to the diagnosis included 
sadness and relief. 

7.8 

Minnes and 
Steiner 
(2009) 

Canada Qualitative 
3 mothers of 
children with 
autism 

To gather information about 
the quality of health services 
for persons with autism and 
to identify factors affecting 
the quality of care. 

Focus group 
Difficulties in obtaining a diagnosis were 
reported, which prevented access to 
services.  

5.6 

Mouzourou, 
Santos, 
and 
Gaffney 
(2011) 

Cyprus Qualitative 
Family of one 
child with 
autism 

To explore the family's lived 
experience of having a child 
with autism 

Interviews with 
family members 
and 
observations 

The mother's initial concerns were 
dismissed by family members and the 
paediatrician, and reassurance was 
offered when the child was older. Mother 
reported that the delivery of the diagnosis 
met functional requirements but offered 
no hope. 

8.6 
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Author(s) and 
Year of 

Publication 
Country Qualitative or 

Quantitative Participants Objective 
Method and 

Outcome 
Variables 

Experience of the Process Quality 
Rating 

Mulligan, 
MacCulloch, 
Good, and 
Nicholas 
(2012) 

Canada Qualitative 
10 parents of 
children with 
ASD 

To examine what a diagnosis 
of ASD for their child meant 
for parents 

Semi-
structured 
interview 

Parents described the diagnostic process as 
disempowering, frustrating, overwhelming, 
and confusing. 

8.1 

Nissenbaum, 
Tollefson, and 
Reese (2002) 

USA Qualitative 

11 
professionals 
and 17 parents 
of children with 
ASD 

To examine families' and 
professionals' perceptions of 
the delivery of the diagnosis 
of autism 

Unstructured 
interviews and 
descriptive 
statistics 

Parents had a negative perception of their 
child's prognosis and reported mixed 
emotions. Most were satisfied with 
professionals although some felt that 
professionals lacked knowledge or were 
disinterested. 
 

6.7 

Osborne and 
Reed (2008) England Qualitative 

70 parents of 
children with 
ASD 

To survey parental 
perceptions of the diagnostic 
process 

Focus group 

Suggested improvements to the process 
related to the provision of information, 
integration of services, and reduced delays. 
Many parents reported that the diagnostic 
process was not useful, and positive 
reflections related to a sense of relief and 
validation. 
 

8.1 

Schall (2000) USA Qualitative 
3 families of 
children with 
ASD 

To understand family 
experiences of raising a child 
with ASD 

Transcripts 
(source not 
stated) 

Parents reported having their concerns 
disregarded by professionals and 
experiencing them as indifferent. They 
described despair and relief upon diagnosis. 
 

2.8 

Yazbak (2002) France/ 
England Qualitative 

Mother of 2 
children with 
autism 

To present a mother's 
experience of having two 
sons with autism 

Case study 

The family experienced reassurance and 
misdiagnosis and had to pursue many 
channels before receiving a diagnosis of 
autism. They felt the condition was poorly 
investigated in relation to their children's 
other medical difficulties. 

3.1 
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Satisfaction with the Process  

A key outcome variable in many studies was satisfaction with the 

diagnostic process, most commonly measured on Likert scales ranging from 

most dissatisfied to most satisfied. Overall the studies indicated low satisfaction 

rates at around 50% (Brogan and Knussen, 2003; Chamak et al. , 2011; Goin-

Kochel et al., 2006; Howlin & Moore, 1997; Siklos & Kerns, 2007), although 

some small-scale studies reported the majority of parents being dissatisfied 

(Kerrell, 2001). Further, in the United Kingdom this varied according to region in 

the UK, ranging from only 16.1% of those in Cumbria, the Isle of Man and 

Belfast reporting that they were satisfied to 45.5% of those in the Midlands, 

suggesting variation in the quality of the process nationally (Howlin & Moore, 

1997). In contrast to the low rates of satisfaction reported above, in two studies 

just under 75% of parents reported feeling satisfied with the diagnostic process 

(Braiden et al., 2010; Whitaker, 2002). However both studies had a very specific 

focus: Whitaker’s study included a sample in which all of the children had 

definite diagnosis and had received a specific support service, perhaps 

increasing their satisfaction with the diagnosis. It is also important to note that 

this study was of poorer quality than those that found higher rates of 

dissatisfaction; it did not give details about the number or demographics of the 

participants included, and very little detail was provided surrounding the 

methodology, making it difficult to assess the reliability and validity of the 

findings. Braiden and colleagues (2010) used a small sample (N=11), and had a 

very specific time frame of 18 months, and so their findings may have been 

relevant to a specific cohort.  

An association has been found between satisfaction ratings and the 

child’s age on diagnosis, with negative scores being related to older age (r=-.15, 
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p=0.001, Goin-Kochel et al., 2006; r=-.81, p=0.024, Howlin & Moore, 1997; r=-

.30, p<0.01, Renty & Roeyers, 2005). In France, huge variation in satisfaction 

scores was found according to the age of the child where 93% of parents of 

children aged 18 to 45 years reported feeling dissatisfied with the diagnostic 

process as opposed to 63% of the parents of children aged four to seventeen 

years (Chamak et al., 2011). Research exploring this relationship further has 

found no relationship between satisfaction and the length of time since a 

diagnosis had been made, indicating that the relationship with children’s age 

was not representative of changes in diagnostic practice over time (Goin-Kochel 

et al., 2006; Siklos & Kerns, 2007).  

In the UK there was a strong negative correlation between the length of 

delay in receiving a diagnosis and parents’ satisfaction (r=-.85, p=0.033, Howlin 

& Moore, 1997). However in Singapore this finding was not replicated in a study 

of similar quality (Moh & Magiati, 2012). There is some evidence of a 

relationship between the number of professionals consulted and satisfaction 

ratings, with a greater number of professionals being associated with poorer 

satisfaction (r=-.31, p<0.001, Goin-Kochel et al, 2006).  This suggests that the 

relationship between satisfaction and the child’s age at diagnosis may be an 

artefact of an effect caused by delays in the process including those caused by 

multiple referrals (Renty & Roeyers, 2005). Again, these findings were not 

replicated in Singapore where those who consulted more professionals were 

not less satisfied; however involvement with more professionals did increase 

reported stress levels (Moh & Magiati, 2012). Therefore this finding may be an 

artefact of a lack of a standardised tool to measure satisfaction throughout the 

studies. 
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There has been some conflicting evidence that has indicated that 

although those with a more recent diagnosis were more satisfied, contrary to 

expectations satisfaction ratings were not related to the age of the child at any 

stage in the diagnostic process (Brogan & Knussen, 2003).  

It is important to note that all of these studies were correlational, and 

therefore it is not possible to establish cause and effect. However, in summary it 

would seem that a significant proportion of parents are unsatisfied with the 

diagnostic process, and that taking longer and involving more people is less 

satisfactory for parents. However, in contrast to the majority of the results, and 

contrary to expectations, Brogan and Knussen (2003) found that satisfaction 

ratings were not related to periods of delay during the diagnostic process. 

Waiting Time and Speed of Process.  

Parents have frequently reported that the diagnostic process was not 

completed in a timely manner (Chell, 2006; Keenan et al., 2010; Moh & Magiati, 

2012; Osborne & Reed, 2008). A significant consequence of the delays in 

diagnosis was that this prevented access to supportive and educational 

services (Minnes & Steiner, 2009; Renty & Roeyers, 2005).  

One cause of delays in the diagnostic process was the need to consult 

multiple professionals (Chamak et al., 2010; Howlin & Moore, 1997). A large 

questionnaire study found that 7.8% of 1295 parents reported that their children 

received a diagnosis from the first professional approached, 40% at the second 

referral, and 63% at the third referral (Howlin & Moore, 1997).  Parents may 

have lacked understanding of multi-disciplinary assessment due to a lack of 

information at the start of the process (Braiden et al, 2010).  

Long waiting lists once an assessment had been arranged caused 

delays (Mulligan et al., 2012). During this time parents experienced great 
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concern due to the uncertainty surrounding how to support their child. A lack of 

standardisation on a national and international level means that there is often 

no clear clinical pathway, which causes more delays (Osborne & Reed, 2008). 

This is exacerbated by poor communication between different services involved 

in the process (Braiden et al, 2010; Osborne & Reed, 2008). 

 A third major cause of delays reported by parents was having their 

concerns dismissed through reassurance from professionals and through 

misdiagnosis (Avdi et al., 2000; Brookman-Frazee et al., 2012; Chamak et al., 

2010; Howlin & Moore, 1997; Hutton & Caron, 2005; Jegatheesan et al., 2010; 

Keenan et al, 2010; Midence & O’Neill, 1999; Moh & Magiati, 2012; Mouzourou 

et al., 2011; Mulligan et al, 2012; Sansosti et al., 2012; Schall, 2000; Smith et 

al., 1994; Yazbak, 2002). This included normalisation of their children’s 

developmental difficulties (Avdi et al., 2000); misattribution to poor parenting 

and adjustment problems (Brookman-Frazee et al., 2012; Chamak et al., 2010, 

Chell, 2006); misdiagnoses of psychosis, speech and language problems and 

learning disability (Chamak et al., 2010); and misattribution to the use of 

multiple languages in the home (Jegatheesan et al., 2010). The experience of 

misdiagnosis and reassurance led to frustration and self-doubt regarding their 

competency as parents (Avdi et al., 2000). 

 Some studies reported characteristics of the child that impacted on the 

length of the diagnostic process. Sansosti and colleagues (2012) found that on 

average children of African American and mixed racial backgrounds received a 

diagnosis of ASD six months later than Caucasian children despite concerns 

being raised at the same age. However this study included a very small sample 

of only 16 participants, 62.5% of whom were Caucasian, therefore these results 

may not be reliable. In contrast to these findings, Goin-Kochel et al. (2006) 
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found that there were no differences between racial groups, however again the 

sample were predominantly Caucasian (88%). Older children had to be seen by 

more professionals and had to wait longer to receive a diagnosis (Siklos & 

Kerns, 2007), and girls were diagnosed with an ASD later than boys (Goin-

Kochel et al., 2006; Siklos & Kerns, 2007). However Siklos and Kerns (2007) 

found that there were no differences in the reported levels of satisfaction 

between the families of males and females, although with 70% of the sample 

being male and a small sample size (N=54) this lack of effect may be due to low 

statistical power. Parents of younger children gave more positive reports of 

feeling respected, being given time by professionals, and doctors being more 

open minded, sympathetic and understanding (Chamak et al., 2010).   

There was conflicting evidence regarding associations between the 

families’ demographics and the length of the diagnostic process. On one hand 

research indicates that greater levels of parental education and family income 

were related to a younger age at diagnosis and greater satisfaction with the 

diagnostic process (Goin-Kochel et al., 2006). However other research indicates 

that whilst parents with higher educational qualifications and higher income 

noticed developmental difficulties sooner and consulted professionals earlier, 

the diagnostic period was no shorter, and the same number of professionals 

were consulted as during the process with parents with lower educational 

qualifications and income (Moh & Magiati, 2012). In contrast to both of these 

findings, other research has not found significant relationships between parental 

characteristics and satisfaction with the diagnostic process (Brogan & Knussen, 

2003; Sansosti et al., 2012).  



 

22 
 

Diagnostic Classification 

There were some interesting relationships between the diagnosis (e.g. 

autism, autistic tendencies, ASD, Asperger syndrome) and both the diagnostic 

process and parental satisfaction. Parents of children who received a definite 

diagnosis reported greater satisfaction than those who received a diagnosis that 

was tentative (Brogan & Knussen, 2003; Howlin & Moore, 1997). The severity of 

symptoms was not predictive of the duration of the diagnostic period (Moh & 

Magiati, 2012; Sansosti et al., 2012). However fewer professionals were 

consulted before a diagnosis was made where symptoms were severe (Moh & 

Magiati, 2012). Despite this the parents of those with more severe 

symptomology reported lower satisfaction with the diagnostic process. Siklos 

and Kerns (2007) found that parents of children with greater communication 

impairments reported greater satisfaction with the process whereas parents of 

children with more behavioural difficulties reported lower satisfaction. The 

authors proposed that communication difficulties may be more obvious to 

parents, thus they are better prepared to receive a diagnosis, although further 

research would be needed to substantiate this claim. 

Satisfaction with Professionals 

Parents’ satisfaction with professionals they interacted with varied. Some 

studies reported that most parents were satisfied with the sensitivity of the team 

during the diagnostic process (Braiden et al., 2010; Mansell & Morris, 2004) 

whereas other studies indicated that around 50% of parents had experienced 

disrespect or were dissatisfied with the professionals’ manner (Hutton & Caron, 

2005; Keenan et al, 2010).  

Parents reported a poor level of professional knowledge causing delayed 

diagnosis (Kerrell, 2001; Midence & O’Neill, 1999; Sansosti et al., 2012); a 
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dismissive attitude leaving them feeling unsupported (Braiden et al., 2010; 

Midence & O’Neill, 1999; Nissenbaum et al., 2002; Sansosti et al., 2012; Schall, 

2000; Yazbak, 2002); a lack of thoroughness in the assessment process where 

the child was only seen in one context and over a short time period (Kerrell, 

2001); blunt or hopeless announcement of the diagnoses (Chamak et al., 2010; 

Mouzourou et al., 2011); and a lack of empathy regarding parents’ stress 

(Kerrell, 2001). Some parents felt that professionals lacked knowledge 

surrounding the variation in presentations within autism and the relationship 

with comorbid conditions (Sansosti et al., 2012), and lacked willing to explore 

this (Yazbak, 2002).   

Parents reported a lack of information about the diagnostic process 

(Braiden et al., 2010; Mulligan et al., 2012), and a paucity of or poor delivery of 

information about the diagnosis and prognosis (Jegatheesan et al., 2010; 

Mansell & Morris, 2004; Mouzourou et al., 2011; Nissenbaum et al., 2002; 

Osborne & Reed, 2008; Renty & Roeyers, 2005; Sansosti et al., 2012; 

Whitaker, 2002). Parents expressed that diagnoses were not explained well to 

them (Keenan et al., 2010; Smith et al., 1994), leaving some parents uncertain 

about whether the diagnosis was definite (Smith et al., 1994), and some parents 

had to read their child’s diagnosis in a report or medical notes rather than being 

told (Chamak et al., 2010). Upon diagnosis parents reported a lack of advice 

and information on diagnoses and services (Braiden et al., 2010; Keenan et al., 

2010; Mansell & Morris, 2004; Mouzourou et al., 2011; Sansosti et al., 2012). 

Alternatively, some parents felt overloaded with information following the 

diagnostic disclosure and unsure how to apply the information to their child 

(Braiden el al., 2010; Mulligan et al., 2012; Whitaker, 2002). They desired more 

time for questions and discussion (Kerrell, 2001; Jegatheesan et al., 2010). 
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Greater satisfaction with professionals was reported when children were 

referred to professionals that specialised in autism (Midence & O’Neill, 1999; 

Nissenbaum et al., 2002); when parents felt that their concerns were heard 

(Braiden et al., 2010; Moh & Magiati, 2012; Nissenbaum et al., 2002; Whitaker, 

2002); when the diagnostic disclosure was honest yet hopeful (Mulligan et al., 

2012); and when warmth, empathy and compassion were shown (Kerrell, 2001; 

Nissenbaum et al., 2002). In Jegatheesan and colleagues’ (2010) study of 

Muslim immigrant families in the USA parents reported a preference for working 

with professionals with their native language as they provided more informal 

interaction and were able to gather culturally appropriate information about their 

adaptation to living in the USA, their support systems, and their child's 

difficulties. They felt that the doctor's familiarity with their culture provided a 

comfort zone whereas European-American doctors were straightforward and 

time conscious.  

Specific information on a child’s ASD and the reasons for diagnosis in 

clear language were associated with higher satisfaction (Moh & Magiati, 2012; 

Nissenbaum et al., 2002; Renty & Roeyers, 2005; Whitaker, 2002); when 

realistic prognostic information was provided (Nissenbaum et al., 2002; 

Osborne & Reed, 2008; Whitaker, 2002); and when parents received 

information on available interventions (Moh & Magiati, 2012; Nissenbaum et al., 

2002; Osborne & Reed, 2008). The more helpful the information provided, the 

lower the levels of stress and the higher the levels of satisfaction reported (Moh 

& Magiati, 2012). Parents who received a diagnosis a long time ago indicated 

that post-diagnostic information should be provided in phases to support 

continued learning and transitions, but parents with more recent diagnoses 

wanted this information immediately so that they could refer back to it at the 
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appropriate time even if they were unable to take all of information on board 

from the beginning (Braiden et al., 2010; Osborne & Reed, 2008). Those 

parents that had the opportunity for discussion with the professionals valued 

this (Whitaker, 2002).  

Emotional Reactions  

Many parents identified feelings of stress throughout the diagnostic 

process (Brookman-Frazee et al., 2012; Jegatheesan et al., 2010; Siklos & 

Kerns, 2007). It was common for parents to feel relief upon diagnosis (Avdi et 

al., 2000; Brookman-Frazee et al., 2012; Chamak et al., 2010; Chell, 2006; 

Hutton & Caron, 2005; Nissenbaum et al, 2002; Mansell & Morris, 2004; 

Midence & O’Neill, 1999; Mulligan et al, 2012; Osborne & Reed, 2008) which 

was attributed to the end of uncertainty and a sense of having their concerns 

validated. However, parents also reported experiences of fear or worry (Avdi et 

al., 2000; Mansell & Morris, 2004; Whitaker, 2002), sadness and grief (Chamak 

et al., 2010; Hutton & Caron, 2005; Lutz, Patterson, & Klein, 2012; Midence & 

O’Neill, 1999; Mulligan et al., 2012; Nissenbaum et al., 2002; Schall, 2000), 

anger and frustration (Chamak et al., 2010; Lutz et al., 2012; Mouzourou et al., 

2011), powerlessness (Chamak et al., 2010), shock (Chamak et al., 2010; 

Hutton & Caron, 2005; Jegatheesan et al., 2010; Mansell & Morris, 2004; 

Mouzourou et al., 2011; Mulligan et al., 2012; Nissenbaum et al., 2002; 

Whitaker, 2002), hopelessness (Mouzourou et al., 2011), disappointment 

(Mouzourou et al., 2011), and self-blame (Hutton & Caron, 2005; Lutz et al., 

2012).  

Parents and professionals felt that increased support should be in place 

during the diagnostic process (Keenan et al., 2010). Parents of younger children 

reported greater levels of support than parents of older children with the former 
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receiving greater financial support (41% versus 15% of parents of older 

children) and a greater opportunity for discussion (30% versus 15%) throughout 

the diagnostic process; 18% of parents of younger children and only 3% of 

parents of older children had contact with other parents of children with ASD 

during the process (Smith et al., 1994). Parents who accessed support groups 

felt that these should be more available (Osborne & Reed, 2008). Jegatheesan 

and colleagues (2010) found that Muslim families generally reported feeling 

unsupported when receiving the diagnosis as they withheld their worries from 

their families to protect them, and did not identify with local support groups.  

Discussion 

 The process of obtaining a diagnosis of ASD is long and complex due to 

multiple factors including the variability in presentation and the need to consider 

comorbidities. Parents are required to consult multiple professionals and to be 

rigorously interviewed about their child. The literature indicates that significant 

numbers of parents continue to be dissatisfied with the diagnostic process 

(Brogan & Knussen, 2003; Chamak et al., 2011; Goin-Kochel et al., 2006; 

Howlin & Moore, 1997; Siklos & Kerns, 2007). There is an association between 

dissatisfaction and older age at diagnosis (Goin-Kochel et al., 2006; Howlin & 

Moore, 1997; Renty & Roeyers, 2005; Siklos & Kerns, 2007), which is not due 

to changes in diagnostic practice over time. Although there is some 

inconsistency, evidence suggests that the relationship with age may be an 

artefact of the relationship between delays in the diagnostic process and 

dissatisfaction (Chell, 2006; Keenan et al., 2010; Moh & Magiati, 2012; Osborne 

& Reed, 2008).  

 Delays are caused by the need to consult multiple professionals 

(Chamak et al., 2010; Howlin & Moore, 1997); waiting lists and poor 
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communication between services (Mulligan et al., 2012; Osborne & Reed, 

2008); and misdiagnosis and dismissal of parental concerns (Avdi et al., 2000; 

Brookman-Frazee et al., 2012; Chamak et al., 2010; Howlin & Moore, 1997; 

Hutton & Caron, 2005; Jegatheesan et al., 2010; Keenan et al., 2010; Midence 

& O’Neill, 1999; Moh & Magiati, 2012; Mouzourou et al., 2011; Mulligan et al., 

2012; Sansosti et al., 2012; Schall, 2000; Smith et al., 1994; Yazbak, 2002). 

Worryingly, there is some evidence to suggest that child and family 

characteristics such as race (Sansosti et al., 2012), gender and age of the child 

(Goin-Kochel et al., 2006; Siklos & Kerns, 2007), and parental education and 

income (Goin-Kochel et al., 2006) are associated with delays in the diagnostic 

process. However these delays are not consistently associated with parental 

satisfaction with the diagnostic process (Brogan & Knussen, 2003; Sansosti et 

al., 2012; Siklos & Kerns, 2007).  

The presentation of a child’s symptoms can impact on the experience of 

the diagnostic process. Whilst severity of symptoms is not predictive of early 

diagnosis, it can impact on the number of professionals consulted along the way 

(Moh & Magiati, 2012). Further, parents of children with greater communication 

impairments were more satisfied than parents of children with behavioural 

difficulties (Siklos & Kerns, 2007). In line with literature from other 

developmental disorders (Watson, Hayes, & Radford-Paz, 2011), parents of 

children that received a definite diagnosis of ASD rather than a tentative or 

possible diagnosis were more satisfied (Brogan & Knussen, 2003; Howlin & 

Moore, 1997).  

The interactions between parents and professionals are key yet parents 

frequently report that they have experienced some disrespect during the 

diagnostic process (Hutton & Caron, 2005; Keenan et al., 2010) due to a lack of 
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professional assessment, knowledge and guidance (e.g. Kerrell, 2001; Midence 

& O’Neill, 1999); and dismissive and blunt interactions that indicated a lack of 

empathy (e.g. Chamak et al., 2010; Mouzourou et al., 2011). Unsurprisingly, 

greater satisfaction with professionals was associated with referrals to 

specialists, and warmth, hope, empathy, and acknowledgement of parental 

concerns (e.g. Nissenbaum et al., 2002, Whitaker, 2002). There was also 

evidence to suggest that acknowledgement and understanding of cultural 

factors and their impact on the experience of autism and the diagnostic process 

were important (Jegatheesan et al., 2010).  

The diagnostic process provokes many emotions for parents including 

stress, relief, fear, sadness, self-blame and anger, and disappointment (e.g. 

Lutz et al., 2012; Mouzourou et al., 2011; Nissenbaum et al., 2002). Parents 

and professionals felt that increased support should be available throughout the 

process (Keenan et al., 2010).  

Clinical Implications and Future Research  

The evidence described here demonstrates the need for a clear 

diagnostic pathway for ASD. This research suggests that training needs to be 

provided for healthcare professionals that are likely to be the first approached 

by concerned parents, such as health visitors and family doctors, so that they 

are able to refer to appropriate specialists and do not provide misguided 

reassurance causing delays. Further, it is a common issue in autism that 

treatable health conditions are overlooked and left untreated (Bristol-Power & 

Spinella, 1999), and further assessment of potential co-morbidities such as 

digestive and immune difficulties should be integrated into the diagnostic 

pathway.  
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Whilst a long process may be somewhat inevitable due to the 

complexities of diagnosing ASD, there is a large body of evidence that indicates 

that interventions for ASD have greater success when administered early in the 

child’s life (Reed & Osborne, 2012). Similarly, whilst some distress in the 

process may be unavoidable for parents, professionals are able to lessen this 

through empathic interactions and the provision of clear, individualised 

information. This is particularly important as the evidence indicates that when 

parents are dissatisfied with their interactions with professionals during the 

diagnostic process, this can impact negatively on the efficacy of treatments for 

the child (Reed & Osborne, 2012). These implications are consistent with the 

NICE (2011) guidance for good practice in the diagnosis of ASD in children and 

young people. These guidelines recommend local pathways for the recognition, 

referral and diagnosis of possible autism as well as person-centred care, and 

exploration of differential diagnosis and potential comorbidities.  

This review highlights the need for empirical research into the 

relationships between the components of the diagnostic process and their 

impact on parental satisfaction identified in the correlational and qualitative 

studies. There is also scope to explore the relationships between family and 

child characteristics and the length of the process to identify whether delays 

relate to the increased complexity of certain cases or whether there may be 

prejudices and ethnocentricities within the current diagnostic criteria and 

services.  

One challenge for current models of diagnosis is that many support and 

education services require a definite diagnosis before accepting a child into 

their service. This can not only cause delays for families in receiving the 

appropriate services, but can also pressurise clinicians to make a decision 
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quickly. The diagnosis of autism is not being used with precision by 

professionals due to the heterogeneity in clinical presentations (Sabatino, 

Vance, & Fuller, 2001). Partly, this is due to difficulty differentiating autism from 

other PDDs, and the lack of specificity in the existing diagnostic criteria 

(Beglinger & Smith, 2001), but this could be indicative of a bias in the symptoms 

that clinicians are aware of. Diagnoses based on behavioural symptoms alone 

are fraught with subjectivity and difficulty, thus a biomarker that could 

supplement the current diagnostic process is highly desirable. This highlights 

the need for further understanding of ASD in order to be able to refine the 

diagnostic criteria and to inform training for clinicians. It is widely known that 

early intervention has a positive impact on the prognosis for children with ASD 

(White, Weitlauf, & Warren, 2012). Thus delays in diagnosis have long-term 

implications for the child and their family. Further, there is still little knowledge 

about the developmental courses of the different presentations of ASD, making 

it difficult for clinicians to provide helpful prognostic information to families 

(White et al., 2012). 

Limitations of the Review 

Only articles published in English were included therefore this review is 

not representative of international experiences of the ASD diagnostic process. 

The studies relied on parents to provide their child’s diagnosis. These were not 

validated either through a screening questionnaire or through checking medical 

records, thus some children without a formal diagnosis of ASD may have 

inadvertently been included.  

Many studies included small samples. This is unsurprising due to the low 

prevalence of ASD which makes it difficult to employ random sampling 

techniques, and opportunity and self-selecting samples were common. Some 
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studies provided little information about how they selected their sample or 

where they recruited from, which means that it is not possible to determine how 

representative these samples are of the population of parents of children with 

ASD. Further, small samples meant that many statistical tests were 

underpowered, and should be interpreted with caution. Many of the quantitative 

studies used correlational methodology, therefore it is not possible to establish 

cause and effect relationships between the variables. In addition to the 

limitations of the quantitative research, the qualitative research predominantly 

included small sample sizes recruited from specific cohorts and regions. This 

further affects the generalizability of the findings. However it is important to note 

that there was good coherence between the findings of the qualitative, 

quantitative and mixed methodology studies. To improve validity an area for 

future research may be the use of experimental methods to explore more 

effective diagnostic pathways, although this may be difficult to establish due to 

the low prevalence of ASD.  

The studies included employed self-report methodology, which is 

susceptible to social desirability effects. These were retrospective and relied on 

parents recalling their experiences that may have been months or years ago. 

Self-selecting samples may be particularly problematic as parents that were 

keen to respond may have been those who had experienced the extremes, i.e. 

a very good or very poor service, during the diagnostic process, and those who 

are involved in research groups and autism-focussed interest or support groups 

and so were exposed to the adverts. Therefore it is possible that these are not 

representative of typical parent of a child with ASD. Further, the questionnaires 

included were often developed or modified by the authors, therefore their 

psychometric properties were unknown. This means that it is not possible to 
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ascertain whether the questionnaires were reliable or valid. However, some 

authors replicated previous studies by using their questionnaires making their 

results comparable with previous findings (e.g. Moh & Magiati, 2012; Siklos & 

Kerns, 2007).  

Conclusion 

A significant proportion of parents report dissatisfaction with the 

diagnostic process for ASD. Factors that influence this include the length of 

delay in receiving a diagnosis, interactions with professionals, a lack of 

information, the nature of the child’s symptoms, and the certainty of the final 

diagnosis. Delays were caused by the number of professionals consulted during 

the process, waiting lists, and a lack of clear clinical pathways and 

communication between services. Many parents reported having their early 

concerns dismissed through reassurance and misdiagnosis. Delays in the 

diagnostic process prevent access to education and supportive services, and 

may impact on the child’s responsiveness to interventions. There was some 

conflicting evidence that the child’s ethnic background and gender may impact 

on the length of the diagnostic process, as well as family education and income, 

and this should be further explored in relation to prejudices within assessments 

and services. Parents experienced a range of emotions during the diagnostic 

process including relief, shock, grief, and hopelessness.  

The diagnostic process is necessarily long and thorough, which is 

challenging for parents, who should be well supported by professionals and 

services. Services should ensure that healthcare professionals that are first 

approached with concerns regarding ASD are well trained to minimise 

misdiagnosis and inappropriate reassurance. Upon entering the diagnostic 

pathway services should provide parents with clear information about what to 
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expect during the process, e.g. a leaflet, a video, or an information evening with 

other parents at the same stage. Throughout the process services should 

provide person-centred care to minimise any unnecessary distress and 

dissatisfaction for families.  
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Abstract 

Objectives 

 This study aimed to explore how social and communicative behaviours 

cluster with intellectual functioning in autism spectrum disorders (ASD), and the 

emergent clusters’ properties in terms of presentations, symptom severity, 

alpha frontal power, and health. The relationship between the clusters and the 

social subtypes proposed by Wing & Gould (1979) was also explored.  

Design 

This exploratory study employed descriptive statistical analysis and 

cluster analysis. The sample included a total of 42 participants (25 ASD, 17 

typically developing).  

Methods  

 Participants completed the Autism Diagnostic Observation Schedule 

(ADOS), Wing Subgrouping Questionnaire, Social Communication 

Questionnaire, British Ability Scales, an Electroencephalograph (EEG) and 

developmental and health questionnaires.  

Results  

 Three clusters emerged; one with average intelligence and good 

communication and social interaction skills, a higher-functioning ASD group with 

low-average intelligence and impaired social but intact communication skills, 

and a low-functioning ASD group with global impairment. As the level of 

impairment increased co-morbid developmental and physical health difficulties 

increased.  

 The Wing subgroups strongly correlated with the severity of autism 

symptoms but had little association with the ADOS once cognitive ability was 

controlled for. 
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There were no relationships with alpha frontal power, thus this would not 

be a suitable biomarker for ASD.  

Conclusions  

 There is evidence of subgroups within ASD which are strongly influenced 

by cognitive ability, which also lie on a continuum of behavioural presentations. 

These clusters are not related to alpha frontal power, but have some 

association with the Wing subtypes which in turn are strongly correlated with 

severity of autism.  

Practitioner Points 

Clinical implications 

• This lends support to the conceptualisation and diagnosis of ASD as a 

unitary concept as in the new DSM-V with interactions between 

behavioural presentations and cognitive ability; 

• Future research exploring the underpinnings of and treatment for ASD 

should consider the interaction between cognitive ability and the 

behavioural symptoms; 

Limitations 

• The small sample size and incompleteness of data due to non-return 

from parents means that results should be interpreted with caution; 

• The study included a self-selecting sample further limiting the 

generalisability to the population of people with ASD. 

 

Prior to the recent publication of the fifth edition of the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5; American Psychiatric 

Association, 2013), autism was categorised under the term pervasive 

neurodevelopmental disorders along with atypical autism, Asperger’s disorder, 
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childhood disintegrative disorder,  pervasive developmental disorder-not 

otherwise specified (PDD-NOS) and Rett's disorder (Diagnostic and Statistical 

Manual of Mental Disorders, Fourth Ed. Text Rev.; American Psychiatric 

Association, 1994). There has been long-standing debate around whether the 

separate diagnoses were valid, or whether it is more appropriate to consider a 

continuum of symptoms within a single condition. Further, there was evidence 

to suggest that these diagnostic labels were not being used with consistency 

across clinical settings (e.g. Lord et al, 2012). With the exception of Rett’s 

disorder, following the introduction of the fifth edition of the DSM, these labels 

are now captured under the term autism spectrum disorders (ASD) which are 

considered to range in severity across a continuum. In order to be diagnosed 

with an ASD, a person must demonstrate impairments in social communication 

and interaction in a range of contexts, and restricted and repetitive patterns of 

behaviour, interests or activities. Additionally, these difficulties must manifest 

themselves in early childhood, although diagnoses may be made later, and 

must limit everyday functioning.  

 It is widely acknowledged that there is great heterogeneity in the clinical 

presentations of ASD (Beglinger & Smith, 2001; Castelloe & Dawson, 1993; 

Geschwind & Levitt, 2007; Lenne and Waldby, 2011). This is over and above 

variation accounted for by intellectual functioning, language ability or 

behavioural, communication and social disabilities (Jones & Klin, 2009). The 

heterogeneity in all aspects of ASD from the genetic basis (e.g. Betancur, 

2011), through to the neurological (e.g. Toal et al, 2009), cognitive, and 

behavioural factors makes research into a cause or any aetiological basis very 

challenging, and thus limits available interventions (e.g. Jones & Klin, 2009; 

Sherer & Schreibman, 2005). At this time there is no cure for ASD. Existing 
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treatments are not equally effective for all children with ASD, and further 

exploration of the variables that impact on treatment success need to be 

explored, including the child’s behavioural profile (Stahmer, Schreibman, & 

Cunningham, 2011). Further, there are no known biological markers or 

physiological tests to confirm the presence of ASD (Lenne and Waldby, 2011).  

The diagnosis of ASD is not being used with precision by professionals 

due to the heterogeneity in clinical presentations (Sabatino, Vance, & Fuller, 

2001). Partly, this is due to significant difficulty differentiating ASD from other 

developmental disorders, and the lack of specificity in the existing diagnostic 

criteria (Beglinger & Smith, 2001). The impact of this is that parents may have 

their concerns dismissed, they may be offered reassurance about their child’s 

development, or their child may be misdiagnosed (Avdi, Griffin, & Brough, 2000; 

Brookman-Frazee, Baker-Ericzén, Stadnick, and Taylor, 2012; Chamak, 

Bonniau, Oudaya, & Ehrenberg, 2010; Howlin & Moore, 1997; Hutton & Caron, 

2005; Jegatheesan, Fowler, & Miller, 2010; Keenan, Dillenburger, Doherty, 

Byrne, & Gallagher, 2010; Midence & O’Neill, 1999; Moh & Magiati, 2012; 

Mouzourou, Santos, & Gaffney, 2011; Mulligan, MacCulloch, Good, & Nicholas, 

2012; Sansosti, Lavik, & Sansosti, 2012; Schall, 2000; Smith, Chung, & 

Vostanis, 1994; Yazbak, 2002).  This leads to parents’ dissatisfaction with the 

diagnostic process for ASD (e.g. Howlin & Moore, 1997; Midence & O’Neill, 

1999), and can also cause delays in accessing interventions and support and 

educational services (Minnes & Steiner, 2009; Renty & Roeyers, 2005). This is 

particularly concerning as the early timing of intervention for ASD has been 

shown to have an impact on the effectiveness of the intervention and the long-

term prognosis (Reed & Osborne, 2012).   
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 Wing and Gould (1979) explored the heterogeneity in the behavioural 

presentations of 132 children with either impaired social interaction, impaired 

language skills, or highly repetitive behaviour and low intellectual functioning. 

The inclusion criteria did not specify the presence of ASD. They proposed that 

children can be divided into four behavioural groups: socially appropriate, 

passive, active but odd, and aloof. Children in the ‘social aloofness’ category 

demonstrated severe impairments in social interaction and were indifferent in 

social situations. Children that demonstrated ‘passive interaction’ accepted 

social approaches and did not resist the demands of other children but did not 

initiate any social contact. Those classified as ‘active, but odd’ did initiate social 

interaction but often did this in inappropriate, idiosyncratic ways, and did not 

adapt their behaviour to others once in a social context.  Finally, those that 

demonstrated ‘appropriate interaction’ enjoyed social contact, paid attention to 

others, and appropriately anticipated others’ behaviour. This method of 

classification showed greater associations with behavioural, psychological and 

medical variables than a straightforward diagnostic cut-off for the presence or 

absence of autism. However, there was also an association between lower 

intellectual functioning and increased social impairment.  

 Many studies have expanded on the Wing and Gould (1979) proposal, 

applying it more specifically to people with ASD, and using cluster analysis to 

identify subgroups. These have suggested that there are subgroups based on 

social and communicative behaviour in people with ASD with both high and low 

intellectual functioning, but that intellectual functioning does plays a key role in 

identifying clusters (Eaves, Ho, & Eaves, 1994; Prior et al., 1998; Stevens et al., 

2000; Beglinger & Smith, 2001). For example, aloofness appears to be more 

common in the presence of low intellectual functioning, whereas active-but-odd 
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presentations may be found in people with higher-functioning autism or 

Asperger’s syndrome (Beglinger & Smith, 2001).  

However, the findings of these studies have been inconsistent. Some 

results have suggested close proximity to the diagnostic categories of autism, 

Asperger’s syndrome, and PDD-NOS (Prior et al., 1998). Others have found an 

interaction between the social and communicative behaviours associated with 

ASD and intellectual functioning, identifying groups with major impairments in 

one area and relatively preserved abilities in the other (Eaves et al., 1994; 

Stevens et al., 2000). This is consistent with the idea that people with ASD can 

have ‘islets of ability’ where their ability on specific tasks exceeds their 

performance in most areas (Smith, Cowie, & Blades, 2003). Certainly, there is 

evidence that there is a huge variability in the severity of both the symptoms in 

the triad of impairments and levels of intellectual functioning within the 

diagnosis of ASD (Filipek et al, 1999). There is a need to continue the 

exploration of how the different features of ASD cluster together, and why 

(Rutter, 2005).  

One limitation of existing studies has been the inconsistency in the 

measures used, both between and within studies. In some studies, this has 

been due to the retrospective use of clinical data in which various diagnostic 

measures and measures of intellectual functioning and specific cognitive 

abilities have been used. The measurement of intellectual functioning has been 

particularly challenging due to the inclusion of non-verbal participants, and 

some studies have included up to four different measures of intelligence to try to 

overcome this (e.g. Eaves et al., 1994; Lam, Bodfish, & Piven, 2008). 

Furthermore, since many of the studies were published a clear set of ‘gold 

standard’ clinical measures have been developed that should be employed for 
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research purposes to explore ASD symptomology and to validate existing 

clinical diagnoses.  

On a neurological level, researchers have explored brain activity in 

people with ASD using electroencephalography (EEG). In the past, these 

studies have indicated a number of differences in brain activity including 

abnormal frontal activity (Coben, Clarke, Hudspeth, & Barry, 2008).There is 

some evidence that people with ASD demonstrate reduced alpha power in the 

frontal area of the brain in comparison with age-matched typically-developing 

controls and age-matched participants with learning disabilities (Cantor, 

Thatcher, Hrybyk, & Kaye, 1986; Dawson, Klinger, Panagiotides, Lewy, & 

Castelloe, 1995) . Dawson et al (1995) also explored the relationship between 

EEG alpha power and behavioural subgroups using subgroups developed by 

Wing and Gould (1979). They found that different patterns of brain activity were 

associated with the different behavioural groups, in that children who fell into 

the passive category had the lowest alpha power in the frontal region, which 

was significantly different from the active-but-odd group. Alpha power is 

associated with arousal levels during information processing. The authors 

hypothesised that their finding that the lowest alpha power was associated with 

the greatest social impairments supported a link between the social difficulties 

present in autism and frontal lobe dysfunction, and specifically impaired social 

processing. There is a clear need for further neuroscientific research to 

understand the neurological basis of ASD to aid earlier diagnosis and to guide 

intervention (Bristol-Power and Spinella, 1999). 

Behavioural interventions are currently the predominant treatment 

approach for people with ASD (Hetherington, Parke, Gauvain, & Locke, 2006; 

Sabatino et. al, 2001). Therefore, it seems imperative to understand behavioural 
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subtypes within ASD by integrating the existing literature, and considering the 

relationship between behavioural presentation and neurological factors whilst 

simultaneously accounting for the effects of age and intellectual functioning.  

The current literature is inconsistent, and there is a clear need to 

integrate the knowledge surrounding the heterogeneity of ASD on a cognitive, 

behavioural and physiological level. This project will be an exploratory first-step 

towards a more coherent model. The study will further develop the theoretical 

base surrounding the heterogeneity of ASD, contributing towards improved 

assessment, further understanding and exploration of its causes, and the 

development of more appropriate interventions. 

This is an exploratory study that aims to further develop the evidence 

surrounding the heterogeneity within ASD, and to consider whether subtypes 

exist within the spectrum. This will build on existing literature by integrating 

intellectual ability, behavioural presentations and brain activity. Specifically, this 

will integrate EEG alpha-band power in the frontal region of the brain, social 

behaviour, communicative behaviour, and intellectual functioning. 

This project is linked to two additional research projects exploring the 

cognitive heterogeneity within ASD, and exploring the neurophysiological 

heterogeneity in ASD (Appendix C).  

The aims of the project are: 

1. Explore how social and communicative behavioural presentations cluster 

with intellectual functioning to form subgroups of autism. 

2. Explore the properties of the emergent subgroups. 

3. Explore whether the emergent subgroups relate to the existing model 

proposed by Wing & Gould (1979) including the subgroups of social 

aloofness, active-but-odd interaction, passive interaction, and appropriate 
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interaction, and explore the relationships with alpha power in the frontal 

region and symptom severity. 

Method 

Participants 

Recruitment. Opportunity sampling was employed to recruit as many 

participants with ASD as possible due to the low base-rate of autism spectrum 

disorders in the general population. The aim was to recruit a sample in which 

one quarter were typically developing (TD) children, and one quarter were 

children with an ASD. This was due to the theory that ASD falls along a 

continuum (e.g. Constantino & Todd, 2003) with some of the symptoms present 

in a non-clinical population, and varying degrees of severity within each of the 

diagnostic categories (e.g. Baron-Cohen, Wheelwright, Skinner, Martin & 

Clubley, 2001; Beglinger & Smith, 2001), therefore it would be useful to enter 

TD children into a cluster analysis to see how their characteristics related to 

children with ASD. However, due to the difficulty in recruiting the clinical 

sample, TD children represented 40% of the final sample.  

A small pilot including ten children carried out prior to the development of 

this project indicated that it was not feasible for children with the most severe 

intellectual difficulties to reliably complete the cognitive test employed, partly 

due to their difficulties in understanding and attending to the tasks. Therefore, 

sites with a specialist learning disability focus were not contacted for 

recruitment. The recruitment sites included: 

1. Child and Adolescent Mental Health Service A; 40 letters were sent to 

parents of children with ASD, and seven children participated (17.5%); 

2. Mainstream secondary school; 21 letters were sent out (seven to parents of 

children with ASD), and 14 young people participated (66.7%); 
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3. After school club (attached to mainstream primary school); 40 letters were 

sent out, and seven children participated (17.5%); 

4. Specialist primary and secondary school for children with autism; 40 letters 

sent to parents, and eight young people participated (20%); 

5. Child and Adolescent Mental Health Service B; 40 letters sent to parents 

and one participated (2.5%); 

6. Personal and professional contacts; five young people recruited. 

Two groups of participants were recruited: children with ASD and TD 

children. Letters and information sheets (Appendices D to F) were sent out by 

the schools and services to parents of children known to have a diagnosis of 

ASD, with adapted versions sent to reflect which kind of service they were being 

sent from (i.e. school or CAMHS). This included diagnoses of autism, ASD, 

Asperger’s Syndrome, atypical autism, and pervasive developmental disorder-

not otherwise specified (PDD-NOS). For the children contacted through 

CAMHS, parents were asked to return a reply slip to the research team 

registering their child’s interest in taking part. They were then contacted to book 

a testing session at the University of Sheffield, or at their local CAMHS service 

according to their preference and availability of space within the service. The 

young people recruited through schools were given the option of attending 

testing sessions at school during school hours. Therefore their parents were 

posted consent forms (Appendix G) to return to the research team as they 

would not be present at these sessions.   

Young people over 16 years were required to give their own consent. 

Adapted information sheets (Appendix H) were sent directly from the schools 

and CAMHS to these young people, who were asked to return a reply slip and 

to sign a consent form (Appendix I) on attendance to a testing session. These 
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young people were asked to provide consent for the team to contact their 

parents to complete the questionnaires outlined below. In addition, during 

school testing sessions any young people aged 16 that expressed interest in 

the project while the research team were present were given the opportunity to 

participate.  

TD children were recruited from schools and through personal contacts 

to match age and gender more appropriately.  This followed the same 

procedure as for the children with ASD recruited through schools, with 

modification to the documentation sent out.  

The following inclusion criteria were applied: 

1. Participants were required to be between five years and seventeen years 

and eleven months of age. It was felt that children under five years old would 

not be able to concentrate and sit still for the required length of time, and 

alpha power in adults is not comparable to that in children due to 

maturational effects (e.g. Daoust, Limoges, Bolduc, Mottron, & Godbout, 

2004). Further, the British Ability Scales cannot be used over the age of 

17years 11 months; 

2. All participants required some expressive language; 

3. Participants in the ASD group required an existing clinical diagnosis. 

Additionally, parents were encouraged to consider their child’s ability to 

remain in test conditions for a prolonged period of time. They were asked to 

consider whether their child would be comfortable with having the 

electroencephalograph (EEG) equipment on their head, and being touched on 

the head and face by the researchers during set-up, and whether they would be 

able to remain still enough to provide a complete set of data during the EEG 

test. However, those who were unable to complete the EEG component for this 
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reason were still able to contribute behavioural and cognitive data if they had 

attended for a testing session. People with a history of seizures were excluded 

from the EEG component of the study due to the minor risk presented through 

the use of flickering stimuli.  

Sample size and power. At the time of writing there was no method or 

rule of thumb that related specifically to sample sizes in cluster analysis. 

However, it was important to include sufficient participants so that the clusters 

would include groups rather than individuals. There is a rule of thumb for a 

similar analysis, exploratory factor analysis, which proposes 10 to15 

participants per variable (Field, 2009). Previous studies in the field of ASD 

research that have employed cluster analysis have used ratios from 3.86 

subjects per variable (Eaves et al., 1994) to 6.63 subjects per variable (Bitsika, 

Sharpley, & Orapeleng, 2008).  

Sample. The sample included 25 children with an ASD, and 17 TD 

children. Within the ASD group nine participants had a diagnosis of autism, six 

had a diagnosis of Asperger’s syndrome, and seven had a diagnosis of ASD.  

Of these, 15 reported that they had their diagnoses made at a Child and 

Adolescent Mental Health Service, and one at a Child Development Centre; two 

reported paediatric involvement, and two reported that their diagnosis had been 

made by a doctor but did not specify the setting. Seven did not disclose who 

made their diagnosis. The mean age at diagnosis for the participants with ASD 

was 6.59 (SD=2.88), however this information was only provided for 17 of the 

25 participants with ASD. Three parents did not return details of their child’s 

diagnosis.  The gender and average age of the TD group were matched to the 

ASD group in order to reduce the bias introduced by the association between 

gender or chronological age and emergent traits associated with ASD (DSM-IV, 
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1994; Prior et al., 1998). The demographics of the two groups are shown in 

Table 1 below.  

Table 1  

Demographics of the TD and ASD groups 

Group n Age in Years  Male 

Gender 

Non-ASD 

Developmental 

Disorder 

Any Medical 

Diagnosis 

  M SD Range  n %   

TD 17 12.42 2.23 9.75-17.08  16 94.1 0 (1 missing) 1 (1 missing) 

ASD 25 13.02 3.52 5.25-17.83  23 92.0 13 (7 missing) 10 (4 missing) 

Total 42 12.78 3.03 5.25-17.83  39 92.9 13 (8 missing) 11 (5 missing) 

 

Parents completed the Social Communication Questionnaire Lifetime 

Version (SCQ; Appendix J; Rutter, Bailey, & Lord, 2003) to validate existing 

ASD diagnoses.  The SCQ was developed from the short screening form, 

originally known as the Autism Screening Questionnaire (ASQ; Berument, 

Rutter, Lord, Pickles, & Bailey, 1999) which was a shorter version of the Autism 

Diagnostic Interview-Revised (Lord, Rutter, & Le Couteur, 1994). The ADI-R is 

an interview carried out with parents or caregivers of people with autism. It was 

designed to differentiate autism and pervasive developmental disorders from 

learning disabilities and other disorders (Sabatino et al., 2001). The ADI-R has 

good inter-rater reliability (Sabatino et al., 2001), and the SCQ is strongly 

correlated with the ADI-R (Charman et al., 2007).  Further, research indicates 

that the SCQ discriminates well between groups with and without ASD 

(Chandler et al., 2007). The results of this questionnaire indicated that 100% of 

those whose parents returned the SCQ in the ASD group scored over the 

threshold of 15 on the SCQ, indicating a presence of ASD (nine parents did not 
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return the SCQ). In the TD group, 100% of those whose parents returned the 

questionnaire scored below the threshold, indicating that they did not have an 

ASD (four parents did not return the SCQ).  

Procedure 

This was an exploratory study employing cluster analysis and descriptive 

analyses to explore the heterogeneity of ASD with a focus on the behavioural 

presentation. The data collected were used for this and the two related projects 

outlined in Appendix C.  

Measures. Exemplar copies of all measures are included in Appendix J. 

Table 2 below summarises the relationship between the aims, the variables of 

interest, and the tests used.  
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Table 2  

Use of Measures to Extract the Variables 

Aim Variable(s) Test(s) used 
Aim 1.  
Explore how social and communicative 

behavioural presentations cluster with 

intellectual functioning to form 

subgroups of autism. 

 
Social behaviour 

 
ADOS Social Interaction 
subscale total 
 

Communication 
behaviour 

ADOS Communication 
subscale averaged-total 
 

Intellectual functioning The GCA from the BAS-II 
 

 
Aim 2.  
Explore the properties of the emergent 

subgroups. 

 
Various demographic 
variables, e.g. language 
development, linguistic 
and non-linguistic 
regression, diagnoses 
and co-morbid 
diagnoses. 

 
Brief Medical History 
Questionnaire 
 

Developmental History 
Questionnaire 

Frontal brain activity Alpha band frontal power 
from the EEG recording 
 

Intellectual functioning 
 

As above 
 

Communication 
behaviour 
 

As above 

Social behaviour As above 
 

Repetitive behaviour ADOS repetitive 
behaviour average score 
 

Autism severity SCQ total score 
 

Wing subgroup Categorical variable from 
Wing Subgrouping 
Questionnaire  
 

 
Aim 3.  
Explore whether the emergent 

subgroups relate to the existing model 

proposed by Wing and Gould (1979) 

including the subgroups of social 

aloofness, active-but-odd interaction, 

passive interaction, and appropriate 

interaction, and explore the 

relationships with alpha power in the 

frontal region and symptom severity. 

 
Clusters extracted from 
Aim 1. 
 

 
As above 

Wing Subgroups Wing Subgrouping 
Questionnaire 
 

Frontal brain activity 
 

As above 

Intellectual functioning 
 

As above 

Communication 
behaviour 
 

As above 

Social behaviour As above 
 

Autism severity As above 
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 Medical and history questionnaires. Demographics were collected 

using two questionnaires developed by the research team. These included the 

Brief Medical History Questionnaire and the Developmental History 

Questionnaire. The Brief Medical History Questionnaire gathers information 

surrounding birth, ASD diagnosis, co-morbid psychiatric diagnoses, medical 

conditions, and family history of mental health conditions. The Developmental 

History Questionnaire gathers information surrounding social and 

communicative indicators of autism, age of onset and current language delay. 

All of these factors have been included in previous studies exploring the 

behavioural subgroups within ASD (e.g. Prior et al., 1998). 

 The Autism Diagnostic Observation Schedule.  The Autism 

Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore, & Risi, 1999) 

is a standardised assessment of the diagnostic components of autism: social 

interaction, communication, and repetitive behaviours and imaginative play. It 

comprises four modules tailored to participants with varying language ability 

ranging from pre-verbal or single word use (module one), to phrase speech 

(module two), to fluent speech at a child or adolescent level (module three) and 

up to fluent speech at an adolescent or adult level (module four). It is not 

suitable for totally nonverbal participants. Participants are required to complete 

only the module that is best suited to their expressive language level and level 

of maturity. Module four relies primarily on interview questions and conversation 

to gather data whereas the previous modules rely more on observation. Each 

module is comprised of eight tasks, and takes 30 to 45 minutes to administer. 

The modules are made up of ‘presses’ which are situations set up to mimic 

social occasions designed to elicit an expected social behaviour. These provide 
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a standard context in which a rater can observe the participant’s behaviour. 

Scoring algorithms for the social and communicative components enable autism 

and autism spectrum cut off scores. Each module has seven social interaction 

items with a maximum score of two on each item, and an overall maximum 

score of 14. The modules have either four or five communication items. 

Therefore in order to make scores comparable for this research a mean 

communication score was calculated, providing a maximum score of two. In 

addition, each module has a repetitive behaviour or interest component which is 

not included in the diagnostic scoring algorithm. Again, the number of items 

contributing to this score varied between modules, with either three or four 

items, therefore an average score was calculated with a maximum score of two. 

On all three subscales high scores were indicative of a greater impairment.  

The inter-rater reliability of the ADOS is adequate (Sabatino et al., 2001), 

and for each module the statistic ranges from 80% to 91.5% agreement 

between raters (Lord et al., 1999). The test-retest reliability statistics for the two 

subscales included in this analysis are .78 and .73.  Item-total correlations 

between the individual items and their total domain scores range from .62 to .88 

in the communication domain and .52 to .90 in the social interaction domain 

(Lord et al., 1999). 

British Ability Scales-II. The British Ability Scales Second Edition (BAS-

II; Elliott, P. Smith, & McCulloch, 1996) are designed to allow assessment of 

cognitive abilities in children with a wide range of intellectual ability, including 

children who have developmental delays. It is made up of an Early Years 

Battery for use with pre-school children under six years old, and a School Age 

Battery for use with children aged seven to seventeen years. Only the School 

Age battery was employed as the youngest participant that was able to 
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complete the BAS-II was seven years old. There are six core cognitive subtests 

that provide the General Conceptual Ability score (GCA), used in the analysis 

for this study. These include word definitions, verbal similarities, matrices, 

quantitative reasoning, recall of designs, and pattern construction. The GCA is a 

standardised score (M=100, SD=15).  

The BAS-II has very good psychometric properties. The test-retest 

reliability in the school-age battery ranges from .77 to .96. The internal 

consistency of the GCA is .96 for the school-age battery. High correlations (.76-

.79) between the BAS-II and other measures of intellectual ability in children 

indicate good concurrent validity.  

Wing Subgrouping Questionnaire. The Wing Subgrouping 

Questionnaire (WSQ; Castelloe & Dawson, 1993) is a parent-rated assessment 

designed to classify children with autism into the four subgroups proposed by 

Wing and Gould (1979). Parents rate the series of descriptions with regards to 

how frequently their child displays the behaviour, and indicate which description 

best describes their child. It consists of thirteen groups of four descriptions of 

behaviour including three groups related to self- and other-initiated social 

approaches; three groups related to communication skills; three groups related 

to imitation and play; and four groups related to idiosyncratic or challenging 

behaviours and co-ordination. The four descriptions relate to the four subgroups 

proposed by Wing and Gould: aloof, passive, active-but-odd, and socially 

appropriate/normal. A score is produced for each of the four subscales (range 

0-78), and the child is assigned to the subgroup on which they score the highest 

total score. Therefore the variables produced for each participant by this 

questionnaire included a total score for each subgroup (continuous variables) 

and allocation to one subgroup (categorical variable). A validation study carried 



 

58 
 

out by Castelloe and Dawson (1993) demonstrated good concordance between 

the parents’ ratings on the WSQ and clinicians’ assignments of children to the 

subgroups based on observations. Chronbach’s alpha for the individual 

subscales ranged from .63 to .85. In terms of inter-rater reliability, O’Brien 

(1996) reported 63% concurrence between raters’ subgroup classification, 

ranging from .60 to .81 in terms of individual subscale ratings.  

The WSQ has a Flesch reading ease score of 49.2 (on a scale of 0-100). 

This requires an adult level of reading, although it is well below a score that 

would be suitable for a graduate level (60-70). Whilst it was predicted that most 

parents would find this manageable, the researchers made it clear that the 

parents could ask for clarification of the wording or could complete the 

questionnaire over the telephone with the support of a researcher if they 

preferred. This was preferable to making changes to the wording, which would 

affect the validity of the questionnaire, and would make comparisons with 

previous research less reliable. Parent feedback from the pilot study indicated 

that parents found the wording manageable. The only complaint raised was that 

the questionnaire was repetitive.  

Electroencephalogram (EEG). The EEG variable of interest for the 

purpose of this study was the absolute alpha-band power (7.5 to 12.5 Hz) in the 

frontal region of the brain. EEG was recorded continuously at a sampling rate of 

2048Hz using the Biosemi Active II system (Honsbeek, Kuiper, & van Rijn, n.d.). 

In order to elicit alpha-band frequency activity, participants were required to 

watch a computer screen on which a series of flickering stimuli appeared and 

disappeared. One hundred x four trials (total 400 trials) were presented while 

participants maintained fixation on the screen. A short cartoon was presented in 

between blocks of trials in order to maintain participants’ attention, and to offer a 
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visual reward. This paradigm ran for five minutes plus breaks. The set-up of the 

EEG equipment took approximately 20 minutes. Participants were required to 

sit in a chair while the researchers measured their head circumference, placed 

a suitably-sized cap on their head, and fitted the 128 individual scalp electrodes. 

Six electrodes were placed above and below both of the participants’ eyes and 

at the temples in order to record eye movements.  

Data collection. Data collection included four components: the 

administration of the ADOS; the administration of the BAS-II; the EEG 

recording; and the completion of the WSQ, SCQ, Developmental History 

Questionnaire, and Brief Medical History Questionnaire by parents.  

The four components of data collection could be carried out in multiple 

sessions according to the needs of the child. Where parents attended with their 

child, they were asked to complete the questionnaires during the session. If the 

parent was not present the questionnaires were sent by post and parents were 

required to return them by post.   

Planned Analysis 

Aim 1: Explore how social and communicative behavioural 

presentations cluster with intellectual functioning to form subgroups of 

autism. A cluster analysis was performed using Ward’s method (Everitt, 

Landau, & Leese, 2001) including the following variables: 

1. Social  behaviour: the ADOS Social Interaction subscale total; 

2. Communication behaviour: the ADOS Communication subscale 

averaged-total; 

3. Intellectual functioning: the GCA taken from the BAS-II;  

For this analysis the social behaviour and communication behaviours 

scores from the ADOS were converted into z-scores. 
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The specific method of cluster analysis used was Ward’s method of 

hierarchical clustering. This method is robust to outliers in the data, and does 

not lead to an unhelpful number of clusters whilst preserving a sufficient degree 

of similarity within clusters so as to make them clinically interesting (Everitt et 

al., 2001).  

Aim 2: Explore the properties of the emergent subgroups. This was 

a descriptive component of the study and included exploration of the spread of 

the demographics, alpha frontal power, and stereotyped behaviours across the 

emergent subgroups. Descriptive statistics such as means, standard deviations 

and frequencies were employed as well as graphical representations of the 

data.  

In order to extract the frontal brain activity value, the EEG data were 

analysed using EEGLab (Delorme & Makeig, 2004) and Matlab. After recording, 

EEG data were high-pass filtered (>1Hz) to remove drift, and divided into 2056 

ms epochs. Any epoch containing visibly noisy signal, i.e. generated by 

participant movement or blinking was removed. The remaining epochs were 

transformed into the frequency domain using fast Fourier transform. Alpha 

power was calculated as the mean power across all epochs within the alpha 

frequency band, i.e. 8 – 13 Hz. Alpha power was computed from electrodes F3 

and F4 which are positioned over the left and right frontal cortices respectively. 
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Aim 3: Explore whether the emergent subgroups relate to the 

existing model proposed by Wing and Gould (1979) including the 

subgroups of social aloofness, active-but-odd interaction, passive 

interaction, and appropriate interaction, and explore the relationships with 

alpha power in the frontal region and symptom severity. The clusters 

produced in Aim 1 were compared with the Wing and Gould (1979) subgroups 

of autism. Prior to obtaining the clusters, it was impossible to predict how even 

the group sizes would be in terms of both the newly-developed subgroups and 

the WSQ subgroups. Therefore it was planned that one of two methods would 

be used to explore this aim: for fairly even numbers of participants in each of 

the WSQ subgroups and in each of the newly-developed clusters, a chi-squared 

analysis would be used to explore the relationships between the two sets of 

groups. This would only be feasible if the assumptions of a chi-squared analysis 

were met; if the groups were uneven or the assumptions of chi-squared were 

not met, then descriptive methods would be used, e.g. exploring the mean 

subscale scores on the WSQ in each of the newly-developed subgroups, or 

exploring the frequency of each WSQ subtype in each of the new subgroups.  

Associations with alpha power in the frontal brain regions, repetitive 

behaviour, and symptom severity were explored using correlational analyses.  

Quality Control, Reliability and Validity 

There were a minimum of two researchers present at each session to 

increase the efficiency of data collection so that participants were less fatigued.  

The behavioural components and intellectual functioning were measured 

using manualised and standardised assessments. The British Ability Scales 

(BAS-II) were administered by one of two Trainee Clinical Psychologists (JG or 

HJ) or a supervisor (MF), all of whom were trained by the academic supervisor 
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(EM) in the administration of the BAS-II, and had previous experience of 

administering psychometric tests. The investigator (JG) and collaborator (HJ) 

were trained by the academic supervisor (EM) in the administration of the 

ADOS. Administration of the ADOS requires training from a person who has 

completed the full course of training and validation for clinical and research 

purposes, and the academic supervisor met these requirements. The 

administration of the ADOS was video recorded and a proportion of these (n=4, 

11%) were marked alongside a supervisor (MF) and another proportion (n=3, 

7%) were second-marked by the academic supervisor (EM) in order to enhance 

the validity of the ratings. 

To support the findings of the ADOS, the SCQ was administered to 

parents. This questionnaire is designed to be administered alongside the ADOS 

and adds weight to any diagnostic conclusions.  

All EEGs were conducted by one researcher (LM) along with an 

additional member of the team that could offer support in setting up the 

equipment in a timely fashion. This was to ensure good quality recordings as 

this researcher had the appropriate training. Interference was minimized 

through procedures outlined above including controlling for eye movements and 

absence of water or products in the hair.   

Ethical Implications 

Approval from National Autistic Society was sought via one of their 

schools in order to be able to recruit from their site, and in line with good 

research practice when exploring ASD. National Health Service (NHS) ethical 

approval was sought for all trusts and sites included in the project (Appendix K), 

which included North Lincolnshire Child and Adolescent Mental Health Service 

(in the Rotherham, Doncaster and South Humber NHS Foundation Trust), and 
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Sheffield Child and Adolescent Mental Health Service (in Sheffield Children’s 

NHS Foundation Trust).  

For the protection of the participants, all researchers had CRB checks for 

the purpose of working with children. The research team had no access to the 

personal details of anyone until they registered their interest in the project 

directly. Parents were required to give consent for all children under 16 years, 

and were asked to attend the testing sessions with them if this was to be 

conducted outside of school. This included consent for their child to be video 

recorded whilst completing the ADOS.  

Parents were asked to consider the areas that may cause their child 

distress in the information sheets, such as the length of the testing sessions, 

and the touch involved in setting up the EEG and in wearing the EEG cap. 

Participants were reminded that they were free to withdraw at any point, and 

some young people chose to exercise this right during the EEG component. 

Further, if a child appeared distressed during testing, the researchers or parent 

were able to make the decision to discontinue testing on their behalf.  

It was made clear in the parent information sheet that the researchers 

were not able to provide a diagnosis of ASD in order to discourage parents that 

may have been concerned that their child had an undiagnosed ASD from 

volunteering for this purpose. Parents were encouraged to consult with their 

General Practitioner if they had concerns of this nature.  

No adverse events took place during testing.  
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Results 

Aim 1: Explore how Social and Communicative Behavioural Presentations 

Cluster with Intellectual Functioning to Form Subgroups of Autism 

 Thirty-six participants had complete data for the three variables entered 

into the cluster analysis. Twenty-two of these were children with ASD (60%), 

and 16 (73%) of these had a completed SCQ indicating that they met the 

threshold for ASD. Of the 14 TD participants included, 12 (86%) had completed 

SCQs indicating that they did not meet the threshold for ASD. In both groups 

the parents of the remaining participants had not returned their SCQ, therefore 

the presence or absence of ASD was based on self-reported diagnoses and 

could not be confirmed. This meant 12 participants to each variable, which is 

within the recommended number to provide a good level of power (Field, 2009), 

and is excellent in comparison with the existing literature in the field of ASD 

outlined above. Of the six excluded participants (three ASD and three TD), one 

did not complete the ADOS (TD) and all six did not complete the BAS-II. For a 

comparison of those included in the cluster analysis with those excluded due to 

a lack of data see Appendix L.  

Ward’s method of hierarchical clustering produced three main clusters, 

as highlighted on the dendrogram in Figure 1. Cluster A included 17 participants 

(six ASD); Cluster B included nine participants (seven ASD); and Cluster C 

included 10 participants (nine ASD). Due to the non-normal distribution of the 

variables in the cluster analysis, the nonparametric Kruskal-Wallis test was 

used to explore differences between the clusters. These tests indicated that 

there were significant differences in cognitive ability (H(2)=30.08, p<.001), 

communication difficulties (H(2)=12.35, p=.002), and social interaction 

difficulties (H(2)=8.43, p=.015).  
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Figure 1. Dendrogram produced by Ward’s cluster analysis. Children with ASD highlighted in 

red.   
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Due to the small sample size, further statistical tests were not carried out; 

however Table 3 shows the mean scores on the variables for each cluster, and 

their scores on the SCQ. Figures 2 and 3 indicate the proportion of participants 

in each group that met the autism and ASD cut-off points on the ADOS 

communication and social interaction subscales.  

Cluster A were the least impaired group: their mean cognitive ability 

score fell in the range of high-average intelligence, and most participants within 

the cluster did not meet diagnostic thresholds on the social interaction or 

communication subscales. Their average score on the SCQ was well below the 

diagnostic threshold, although the range was very broad. Cluster C were the 

most impaired, with extremely low average cognitive ability, and highly impaired 

social interaction and communication skills. This cluster had the greatest 

proportion of participants that scored in the autism diagnostic category on both 

the social interaction and communication subscales. This was supported by 

their high scores on the SCQ. Cluster B fell between the two groups, with low 

average intelligence, and impaired social interaction skills, but intact 

communication skills. This group also scored above the diagnostic threshold on 

the SCQ on average.  

Interestingly, a proportion of Cluster A still scored above the diagnostic 

thresholds on both the communication (29.4%) and social interaction (23.6%) 

subscales, and within the communication subscale only those in Cluster A fell 

into the ASD category.   



 

67 
 

 

Table 3 

Properties of the clusters. Means and Standard Deviations for GCA scores, 

ADOS Communication and Social Interaction Scores 

Cluster n GCA   ADOS Average 

Communication 

Scorea 

 ADOS 

Social 

Interaction 

Scoreb 

 SCQ Scorec 

 

  M SD  M SD  M SD  M SD Range 

A 17 118.65  11.55  0.24  0.39  2.06  2.33  06.85 11.04 0-30 

B 10 087.33 04.90  0.53  0.43  5.44 4.45  22.38 12.91 3-37 

C 9 069.60 08.30  0.93  0.44  5.90 3.60  28.83  06.65 0-38 

a Maximum score 2;  
b Maximum score 14. 
c Scores over 15 meet diagnostic threshold. 
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Figure 2. Percentage of diagnostic thresholds met on the ADOS communication subscale within 

each cluster.  

 

 

Figure 3. Percentage of diagnostic thresholds met on the ADOS social interaction subscale 

within each cluster.  
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Aim 2: Explore the Properties of the Emergent Subgroups 

Figure 4 shows the distributions of diagnostic labels in the three clusters. 

Interestingly, whilst each cluster contained a dominant diagnostic proportion, all 

three clusters contained at least one participant with each diagnostic label. 

Further, all three groups contained a significant proportion of participants with a 

diagnosis of Asperger’s Syndrome. Cluster A was predominantly TD 

participants and half of the participants in Cluster C had a diagnosis of autism. 

Cluster B had a more even spread, but the largest group was participants with a 

diagnosis of ASD.  
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Figure 4. Pie charts indicating the proportion of diagnoses within the clusters



 

71 
 

The distribution of diagnoses in the clusters raises the question of why 

some typically developing participants fell into the clusters characterised by 

impairments (B and C), and what differences existed between the participants 

with ASD across the three clusters. Table 4 shows the properties of the 

diagnostic outliers in the three clusters. Unfortunately a large proportion of 

missing data for these participants makes it difficult to draw many conclusions. 

However, highlighted in green are the properties that are in line with those of 

the cluster overall.  

All of the outlying participants had cognitive abilities that were in line with 

the averages for their cluster, and all participants with data in Clusters A and B 

demonstrated normal language development and no regression. However three 

of the participants with ASD in Cluster A demonstrated a clinical level of 

communication and social interaction difficulties on the ADOS. Further, five of 

the six fell into WSQ subgroups that suggest an unusual social interaction style. 

Whilst unsurprising in the context of their diagnoses, these findings suggest that 

cognitive ability may have been the most influential variable in the cluster 

analysis. This is supported by the pattern of results for the TD participant who 

was included in Cluster C; in contrast with the average for Cluster C, this 

participant demonstrated a non-clinical level of social interaction and 

communication skills on the ADOS, but had a low level of cognitive functioning 

in line with this cluster. The TD participants included in Cluster B were less 

surprising as they demonstrated some impairment in social interaction skills 

alongside intact communication skills, which was comparable with the average 

for this cluster.  

It is important to note that 50% of the outliers in Cluster A did not have an 

SCQ score due to non-return of this questionnaire by parents. It is therefore 
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possible that their placement in Cluster A could represent that their ASD 

diagnoses were not valid. This may be particularly true for the participants 

labelled ASD3 and ASD4 who did not meet the diagnostic cut offs on the ADOS 

social or communication scales. Similarly, two of the the TD participants that 

were grouped into Clusters B and C did not have SCQ scores (TD2 and TD3), 

and may have had undiagnosed ASD. This is largely unsupported by the ADOS 

scores for TD4, but TD3 did demonstrate some unusual social interaction. 
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Table 4  

Characteristics of outlying ASD participants in Cluster A and TD participants in Clusters B and C 

Cluster Participant Co-morbid 
Developmental 

Disorder 

Physical 
Health 

Condition 

Normal 
Language 

Development 

Regression Age at 
ASD 

Diagnosis 
(years) 

Cognitive 
Ability 
(GCA) 

ADOS 
Communication 
Classification 

ADOS Social 
Interaction 

Classification 

SCQ 
Score* 

WSQ 
Subgroup 

A ASD1 
 

     5 116 Autism Autism 17 Passive 

ASD 2     7 112 None None 29 Active but 
odd 

ASD 3     Missing 117 None None Missing Active but 
odd 

ASD 4 
 

Missing Missing Missing Missing Missing 108 None None Missing Missing 

ASD 5   Missing Missing Missing 109 ASD ASD 30 Active but 
odd 

ASD 6     4 103 ASD ASD Missing Active but 
odd 

B TD 1     N/A 95 None ASD 9 Socially 
appropriate 

TD 2 
 

    N/A 92 None ASD Missing Missing 

C TD 3 
 

  Missing Missing N/A 76 None None Missing Missing 

* Scores over 15 exceed the threshold for ASD 
Note: Points of coherence with cluster highlighted in green; points of incoherence with cluster highlighted in red.  
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Figure 5 indicates the levels of repetitive and stereotyped behaviours 

observed during the administration of the ADOS. The overall presence of these 

behaviours was low, however there was a clear trend with the incidence of 

these behaviours increasing as the clusters increased in autism severity and 

symptomatology.  

 

 

Figure 5. Repetitive behaviours observed during the ADOS. 

 

Figure 6 indicates the percentage of participants in each cluster with non-

ASD developmental disorders and physical health conditions. There was a clear 

trend with the clusters with more severe ASD symptomology, i.e. Clusters B and 

C, also demonstrating a greater prevalence of both developmental disorders 

and physical health difficulties. 
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Figure 6. Prevalence of non-ASD developmental disorders and physical health 

conditions in each cluster.  

 

The absolute alpha power in the frontal brain region for each of the 

clusters are shown in Figure 7. There was little difference between the three 

clusters, and the large degree of variation with Cluster B makes it difficult to see 

any trend.   

 

 

Figure 7. Absolute alpha power in the frontal brain regions in the three clusters. 

Standard error bars shown.  
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Table 5 indicates the demographics of the participants in the three 

clusters. There was little difference in age or distribution of gender, however 

Cluster C did not include any females. Participants in Cluster C were larger at 

birth and were more likely to be premature than participants in Clusters B and 

C. However overall the incidence of premature birth was low, and the sample 

sizes in each cluster are small therefore these trends should be observed with 

caution.  

Table 5 

Developmental Features of the three clusters  

Cluster Age in Years  Male Gender   Birth Weight (Oz)  Premature births  

 M SD n 
 

% n 
 

M SD n 
 

% n 

A 12.14 2.14 17  088.20 17  119.29 18.98 14  00.00 15 

B 13.31 2.46 9  088.90 9  113.00 22.72 7  11.10 8 

C 13.82 3.95 10  100.00 10  125.34 11.64 6  30.00 7 

Note. Number of participants with data included for each variable due to missing data. 

 

Figure 8 displays the language-based developmental variables for the 

three clusters. In Cluster A most participants demonstrated appropriate 

language development, producing single words and short phrases at the 

appropriate time. They did not demonstrate linguistic or non-linguistic 

regression, and very few demonstrated current difficulties in understanding or 

producing language. Participants in Cluster B largely began to develop 

language at the appropriate age, with some evidence of delay in producing 

short phrases. However they demonstrated the most linguistic regression, and 

continued around 40% currently experience difficulties in producing and 
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understanding language. Further, this group demonstrated some non-linguistic 

regression. Finally, Cluster C demonstrated the most impairment, but also had a 

large proportion of missing data due to parents not returning the questionnaires. 

The existing data suggests that the majority began to use single words at the 

appropriate age, but there was some delay in the use of short phrases. There 

was evidence of linguistic and non-linguistic regression. Cluster C demonstrated 

the greatest current impairment in understanding and producing language.
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Figure 8. Comparisons between the three clusters on language-based developmental variables. Missing data shown in purple. 
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Aim 3: Explore Whether the Emergent Subgroups Relate to the Existing 

Model Proposed by Wing and Gould (1979) Including the Subgroups of 

Social Aloofness, Active-but-odd Interaction, Passive Interaction, and 

Appropriate Interaction, and Explore the Relationships with Alpha Power 

in the Frontal Region and Symptom Severity 

 A chi-square test was carried out between the Wing Subgroups and the 

three clusters produced, but the expected frequencies were less than five, 

indicating a loss of statistical power and a violation of the assumptions of the 

test (Field, 2009). Therefore descriptive results are presented. Figure 9 

indicates the proportion of participants in each cluster that fell into each of the 

WSQ subgroups. The socially appropriate subtype contained the majority of the 

participants from Cluster A, and did not include any participants from Cluster C. 

Participants in Cluster B were spread across the four WSQ subtypes. 

Participants in Cluster C were predominantly divided between the active-but-

odd and aloof subtypes, with a small group falling into the passive subtype. 

None of the participants in Cluster A were categorised as aloof. The proportion 

of missing data is indicated under the graph.  
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Figure 9. The proportion of participants in each cluster that were categorised into each of the 

four WSQ subtypes. Note: 11.8% of data missing for Cluster A, 11.1% missing for Cluster B, 

and 30% missing for Cluster C.  

 

Initially non-parametric bivariate correlational analyses were carried out 

to explore the relationships between total scores on the WSQ subscales with 

the variables of interest in the cluster analysis: ADOS communication and social 

interaction scores, SCQ scores (as an indicator of symptom severity), repetitive 

behaviour, and absolute alpha frontal power. However due to the strong 

associations between WSQ subscales and cognitive ability, as shown in Table 

6, the correlational analyses were revised as discussed below. Despite the 

known association between behavioural presentation of ASD and severity of 

symptoms with chronological age (e.g. Georgiades et al., 2012), the relationship 

between the WSQ subscale scores and age was not significant (p=.363-.830).   
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Table 6 

Correlations Between the WSQ Subscale Scores and Cognitive Functioning 

(Spearman’s rho, rs) 

WSQ Subscale Cognitive Functioning (GCA)  

(n=28) 

Socially Appropriate/Normal  -.673**  

Passive -.747**  

Active But Odd -.420*  

Aloof -.751**  

**Correlation is significant at the .01 level (2-tailed) 

Due to these associations and the known relationship between 

presentation and severity of autism and IQ (Beglinger & Smith, 2001), partial 

correlations were then carried out. These explored the correlations between the 

WSQ subgroups and ADOS communication, social interaction, and repetitive 

behaviours scores, SCQ, and alpha power while controlling for GCA score. The 

results of the partial correlation are shown in Table 7 and indicated that the only 

remaining correlations between the ADOS and the WSQ subscales once these 

variables had been controlled for were positive associations between the aloof 

subscale and social interaction scores (r(26)=.462, p=.015) and repetitive 

behaviour scores (r(26)=.529, p=.005). The associations between the SCQ and 

the WSQ subscales remained strong (r(26)=.581 to -.822. There were no 

relationships between absolute alpha frontal power and the WSQ subscale 

scores. 
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Table 7 

Correlations Between the WSQ Subscale Scores, the Variables Entered into the Cluster Analysis, and Alpha Frontal Power (Pearson’s 

Correlation Co-efficient, r) 

WSQ Subscale ADOS Average 

Communication Score 

(n=26) 

 ADOS Social 

Interaction Score 

(n=26) 

 ADOS Average Repetitive 

Behaviours Score  

(n=26) 

 SCQ Score 

 

(n=24) 

 Alpha Frontal 

Power  

(n=22) 

 r p  r p  r p  r p  r p 

Socially Appropriate 

 

-.202 .313  -.377* .052  -.212** .289  -.822*** <.001**  -.170 .437 

Passive -.336 

 

.087  -.368* .059  -.323** .100  -.562*** <.003**  -.278 .198 

Active But Odd -.112 

 

.578  -.058* .775  -.131** .515  -.581*** <.002**  -.170 .438 

Aloof - .346 .077  -.462* .015  -.529** .005  -.814*** <.001**  -.316 .142 

* Correlation is significant at the .05 level (2-tailed); **Correlation is significant at the .01 level (2-tailed); *** Correlation is significant at <.001 level (2-tailed)
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Discussion 

Emergent Clusters and Their Properties 

 The current study used cluster analysis to explore whether there are 

subtypes within the autism spectrum based on communicative and social 

behaviours and cognitive ability. Three subgroups were produced which differed 

in cognitive ability, communication skills, and social interaction skills, with one 

group (Cluster A) demonstrating scores within the range of normal functioning, 

and the other groups displaying increasing degrees of impairment across all 

variables. Cluster B displayed low average intelligence, impaired 

communication skills, but relatively intact social interaction skills, and largely 

represented a group of higher-functioning people with ASD whilst Cluster C 

displayed lower cognitive, communication, and social functioning.  

Of the 42 total participants, 36 had data enabling them to be included in 

the cluster analysis (22 with ASD).  The predominant reason for exclusion of 

participants with ASD was that they were unable to complete the BAS-II 

component. Appendix L compares the demographics of those included and 

excluded. Those that were excluded had poorer social interaction and 

communication behaviours and lower alpha power in the frontal region of the 

brain. There was little difference in terms of age or gender. The proportion of 

participants with ASD was slightly higher in the group that were included (61%) 

than in the group that were excluded (50%).  

The correspondence between the clusters produced in the current study 

and clinical diagnoses was not straightforward. Whilst each cluster had a 

majority of one specific diagnosis (Cluster A was predominantly TD, Cluster B 

predominantly ASD, and Cluster C predominantly autism), each cluster also 

contained a large proportion of people with each of the other reported 
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diagnoses. For example despite Cluster A being the most high functioning, this 

still included participants with a diagnosis of autism, and Cluster C included TD 

participants despite being the most impaired group. Exploration into these 

anomalies suggests that the most influential variable in the cluster analysis was 

cognitive ability. 

This salience of cognitive ability in subgrouping people with ASD is 

consistent with previous research using exploratory cluster analysis 

methodology within ASD (Beglinger & Smith, 2001). Some studies have found 

only two groups: one high functioning and one low functioning in the domains of 

language, cognitive ability, and social skills (Eagle et al., 2010; Stevens et al., 

2000). It is possible that these groups are comparable to Clusters B and C 

within this study, representing a high and a low functioning group of people with 

ASD, alongside Cluster A which was more representative of typical functioning. 

Other studies have identified a greater number of groups. Eaves et al. (1994) 

found four clusters within a group of 166 people with ASD, each of which was 

representative of a different level of cognitive and behavioural presentations. 

Similarly, these demonstrated a continuum of cognitive ability, but in addition to 

a high and low functioning group they found a typically autistic group who were 

passive and aloof and showed the verbal stereotypes associated with autism 

(e.g. echolalia)  and a hard-to-diagnose group with mild-moderate learning 

difficulties and a family history of learning difficulties.  The increased variation in 

the findings of this study may have been due to their larger sample size, which 

could have enabled more subtle differences to emerge.  

Despite this, there is some evidence to suggest that subgroups exist in 

ASD over and above the effect of cognitive ability. Prior and colleagues (1998) 

carried out a cluster analysis on a group of young people with high-functioning 
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autism. Despite the group’s relative homogeneity in term of their cognitive 

ability, three clusters still emerged. These clusters appeared to be based on 

social behaviours. A continuum of social impairment emerged, with variation on 

both the individual’s interest in interacting with others, and their skills in doing 

so.  

In the present study there was a relationship between the emergent 

clusters and the presence of comorbid developmental disorders and physical 

health conditions, with the frequency of both increasing in the more impaired 

clusters. To some extent the relationship with other developmental disorders is 

unsurprising as many of the participants had learning difficulties or disabilities, 

which would have been reflected in their cognitive ability scores, and therefore 

would have influenced which cluster they were grouped in. However the 

relationship with other developmental disorders may also raise questions about 

whether there is overlap with the diagnostic criteria for conditions such as 

attention deficit hyperactivity disorder (ADHD) and dyspraxia. The relationship 

with physical health conditions is particularly interesting. These conditions 

ranged from asthma to metabolic and digestive system difficulties to hormonal 

conditions. This raises two questions: firstly whether these physical health 

difficulties could be indicators of an underlying physical cause for the symptoms 

of ASD, or specific subtypes of ASD. Many of these conditions may be related 

to immunological difficulties and digestive problems that have been previously 

implicated in ASD (e.g. Ashwood, Wills, & Van de Water, 2006; Wang, 

Tancredi, & Thomas, 2011; Yazbak, 2002). Secondly it is possible that some of 

these difficulties arise as a result of behaviours associated with ASD such as 

fussy eating (e.g. Ibrahim, Voigt, Katusic, Weaver & Barbaresi, 2009), and the 
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consequences of such behaviours should be considered in a biopsychosocial 

way when considering care plans for people with ASD.  

There were some interesting findings in terms of language development. 

Whilst the most impaired group (Cluster C) demonstrated the greatest current 

impairments in understanding and producing language, there was variation in 

the course of the development of their language with some participants 

displaying delays in producing language in their infancy and others displaying 

normal early development followed by linguistic regression. Whilst Cluster B did 

not show the greatest current language impairments they demonstrated the 

greatest incidence of linguistic regression, although due to non-return of 

questionnaires from parents there was a lot of missing data for Cluster C 

therefore this comparison may not be valid and should be explored further in 

future research.  

There was very little difference between the alpha power in the frontal 

brain regions between the three clusters, and there was great variation within 

clusters. Further, there were no significant differences between alpha frontal 

power when the TD and ASD participants were compared. These results 

corroborated the findings from Coben et al. (2008) who explored differences in 

EEG recordings between 20 typically developing children and 20 children with 

autism. They found significant differences in absolute delta power in the frontal 

regions, but no differences in absolute alpha power in the frontal, central, or 

posterior regions. This suggests that there may be frontal system abnormalities 

in the brains of people with ASD, but alpha power would not be a useful 

biomarker.  

The results of the present study also indicated a trend in which repetitive 

behaviours were highest in the group with the most social and communication 
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difficulties and the lowest cognitive ability (Cluster C) and lowest in the group 

with the least impairments (Cluster A). This straightforward association 

contrasts with the recent findings from Georgiades et al. (2012) who used a 

mixed modelling approach to develop subgroups within a group of 391 children 

with ASD employing the new DSM-5 criteria (social and communicative deficits 

and fixated interests and repetitive behaviours) and severity of symptoms. This 

study found three clusters, one of which showed the highest impairments in 

social and communication behaviours and the highest number of repetitive 

behaviours and fixed interests. However the other two clusters did not show the 

same association, with the group with the highest social and communication 

impairments of the two showing lower fixed interests and repetitive behaviours.   

Relationships with the Wing Subgroups 

The relationships between the Wing subgroups – socially 

appropriate/normal, aloof, passive, and active but odd – and the emergent 

clusters were explored. There were clear relationships with the socially 

appropriate group, which included the majority of the participants in the least 

impaired Cluster A, and a significant proportion of participants from Cluster B. 

The aloof subgroup contained only participants from Clusters B and C. The 

active but off and passive subgroups contained a fairly even spread of 

participants from the three clusters, with the passive group being the least 

prevalent.  

Whilst the relationships between the clusters and the Wing subgroups 

were not very clear, there were strong correlations between the severity of 

autism symptoms and the Wing subgroups. Autism severity, as indicated by 

SCQ scores, was strongly negatively correlated with the socially appropriate 

subscale, moderately positively associated with the active but odd and passive 
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subscales, and strongly positively related to the aloof subscale. This effect 

remained once age and cognitive ability had been controlled for. These results 

are similar to Scheeren, Koot, and Begeer’s (2012) findings in a sample of 214 

children with high functioning ASD, who reported significant positive 

associations with all subscales except the socially appropriate subscale where 

they found a significant negative association. However they reported that the 

association between severity and the passive subscale was no longer 

significant once verbal IQ, gender and other social interaction styles were taken 

into account.  

There were also some interesting relationships between the subgroups 

and symptoms of ASD. Initially there were strong correlations between the 

ADOS average communication score and the socially appropriate, passive, and 

aloof subgroups, however these effects were no longer significant once age and 

cognitive ability had been controlled for. Similarly, the correlations between the 

ADOS social interaction score and the socially appropriate and passive 

subgroups were not significant once these variables had been controlled for. 

However a significant positive correlation remained between the ADOS social 

interaction score and the aloof subgroup.  These results differ to those found by 

Scheeren et al. (2012) who found a significant negative association between the 

overall ADOS score and the active but odd subgroup, and a significant negative 

association with the socially appropriate subscale. The explanation offered by 

these authors with regards to the overall lack of relationship between the ADOS 

and the Wing subgroups is that ADOS is used to distinguish between children 

with and without ASD and not to distinguish between subtypes therefore may 

not be sensitive to differences in social presentations.  The present findings 

appear to support that the ADOS cannot reliably distinguish between different 
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social presentations. A clinical implication of this is that it should be used in 

conjunction with a number of other assessments of behavioural presentations in 

order to determine which interventions may be most appropriate.  

To date most studies have shown consistency with the Wing subgroups. 

Usually the most autistic children fall into the aloof group and the least autistic 

fall into the active-but-odd group, and intellectual ability has been a key 

predictor of group membership (Beglinger and Smith, 2001). Similarly in the 

current study cognitive ability was a key correlate with group membership. 

However severity of autism symptoms as measured on the SCQ was strongly 

related to group membership over and above the effects of cognitive ability.  

Limitations 

The greatest limitation of this study was the small sample size and the 

incompleteness of the data. These were partly affected by the inclusion criteria 

and the testing conditions. In order to have a full data set the participants 

needed to be able to participate in prolonged testing sessions and needed to be 

comfortable wearing the EEG cap and having their face and head touched. In 

an attempt to control for this to some extent, those participants that did attend 

but did not feel comfortable with the EEG component were still able to 

contribute cognitive and behavioural data. Further, the sessions were adapted 

in length and location to meet their needs. Therefore, the participants included 

are unlikely to represent the full range of severity with the autism spectrum.  

The sample was further limited by the need for the participants to have some 

expressive language in order to be able to complete the tests used, and again 

this does not capture full range of presentations of ASD. Finally, not all parents 

returned their questionnaires, which added to the incompleteness of the data 

set. One key implication of this was that the membership of the participants in 
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the TD or ASD group was not validated for 24% of the TD group and 36% of the 

ASD group. This could mean that some of the outliers between the clusters may 

have been misdiagnosed with ASD, or some of the TD participants may have 

been eligible for a diagnosis of ASD.  

The implications of the small sample size were that it restricted the 

number of variables, and thus the level of detail that could be entered into the 

cluster analysis. For example, it would have been interesting to include 

repetitive behaviours in the cluster analysis, and more specific communication 

(e.g. verbal and gestures) and social (e.g. eye contact and reciprocity) 

behaviours. Further, the small number of statistical tests that were performed 

are likely to be under powered, and should be interpreted with caution.  

Most studies that have used cluster analysis and included both cognitive 

functioning and social behaviours have found four clusters (Beglinger & Smith, 

2001). However, the contrast with this study may have been due to the small 

sample size. A larger sample may have added weight to additional clusters, and 

enabled further subtle differences to emerge. As the results were very much 

influenced by intellectual ability it would have been useful to have larger number 

of participants in each range of ability to enable exploration of the impact of this 

in more depth, and to see whether more differences would emerge based on 

social abilities (e.g. Prior et al., 1998).  

A further limitation of the sample was that it was self-selecting. As with 

much research on ASD, due to the need for a pre-existing clinical diagnosis it 

was not possible to employ any random sampling techniques. Therefore 

parents and young people over the age of 16 were required to opt in to the 

study. It is possible that those that volunteered may have been those with 

unusual experiences or presentations, or particular interests in research and so 
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again this may have impacted on how representative this group were of the 

population of children with ASD.  

Unfortunately data of the ethnicity and socioeconomic status of the 

participants and their families were not collected. Therefore it was not possible 

to explore how these variables related to the emergent clusters.  

Clinical implications 

The three clusters identified in this study were on a clear continuum of 

severity in terms of both behavioural presentations and cognitive ability. 

Cognitive ability appeared to be the most influential variable in producing the 

clusters. It is of note that no studies have found clusters that match the 

diagnostic labels that were included in DSM-IV. Whilst there may be trends 

towards diagnoses falling in to specific clusters, there has always been a 

significant proportion of people with the same diagnoses falling in to other 

groups (e.g. Prior et al., 1998), as occurred in the present study. Lord et al. 

(2012) propose that conceptualising ASD as a unitary behavioural disorder and 

understanding the interaction between cognitive ability and the behavioural 

symptoms may be more helpful in forwarding understanding of ASD and 

developing and selecting appropriate interventions from the behavioural, 

neurological, genetic, and biological perspectives. Therefore this would support 

the DSM-V conceptualisation of ASD as a unitary condition rather than a group 

of related but distinct conditions. This is further supported by the findings from 

Stevens et al. (2000) who argued that cognitive ability appeared to be indicative 

of improvements in functioning as in their study those children with higher 

cognitive abilities had shown improvements in their language and social skills 

since pre-school whereas those with lower cognitive abilities had not shown 

improvements.  
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Taking this perspective would suggest that historically cognitive ability 

would have been a key factor in distinguishing between the pervasive 

developmental disorders. For example in the case of autism and Asperger’s 

Syndrome the latter would only be a higher-functioning version of the former 

rather than a distinct concept (Eagle, Romanczyk, & Lenzenweger, 2010; Prior 

et al., 1998). Whilst this may be more useful for conceptualisation of the 

disorder, and for research purposes, there is debate around whether the 

debunking of the Asperger’s Syndrome classification could have a negative 

impact on the identity and wellbeing of people that were historically provided 

with this diagnosis (e.g. Wallis, 2009).  

Further, whilst this study lends evidence to the concept of ASD as a 

continuum, it is known that there is not one unitary intervention that works for all 

people with ASD (e.g. Stahmer et al., 2011). This highlights the importance of 

continuing to explore the cognitive, behavioural and biological factors that 

impact upon prognoses and treatment responsiveness for people with ASD.   

Future research 

Due to the limitations imposed by the sample size and the measures 

employed, it was not possible to explore specific language-based variables 

within this study. There is evidence to suggest that these may also have a key 

role in subtyping people with ASD (e.g. Stevens et al., 2000; Eagle et al., 2010), 

therefore future research should endeavour to explore this link further. 

Additionally, it would be beneficial to explore more specific verbal and non-

verbal cognitive variables and their role in clustering people with ASD.  

This study highlighted that linguistic and non-linguistic regression do not 

appear to fit the same continuum of severity as cognitive ability, social and 

communication behaviours, co-morbid developmental and physical health 



 

93 
 

difficulties, repetitive behaviour and severity of autism symptoms. To date the 

role of regression and its impact on presentations and prognoses is poorly 

understood, and this should be explored in more depth (Rogers, 2004).  

 Similarly the relationship between ASD and physical and developmental 

co-morbidities continues to be poorly misunderstood, and yet there are clear 

trends towards greater prevalence in ASD. This area should be explored 

further, particularly as it may open doors to an understanding of biological 

factors that could be implicated in the development of ASD, and biological 

markers that could improve diagnosis of ASD (Rutter, 2005).  
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Appendix B. Downs and Black’s (1998) Checklist for Quality Rating 

Quantitative Research – Adapted Version 

Reporting 
 

1. Is the hypothesis/aim/objective of the study clearly described? 
 

Yes 1 
No 0 

 
2. Are the main outcomes to be measured clearly described in the 

Introduction or Methods section? If the main outcomes are first 
mentioned in the Results section, the question should be answered no. 

 
Yes 1 
No 0 

 
3. Are the characteristics of the patients included in the study clearly 

described? In cohort studies and trials, inclusion and/or exclusion criteria 
should be given. In case-control studies, a case-definition and the source 
for controls should be given. 

 
Yes 1 
No 0 

 
4. Are the main findings of the study clearly described? Simple outcome 

data (including denominators and numerators) should be reported for all 
major findings so that the reader can check the major analyses and 
conclusions. (This question does not cover statistical tests which are 
considered below). 

 
Yes 1 
No 0 

 
5. Does the study provide estimates of the random variability in the data for 

the main outcomes? In non-normally distributed data the inter-quartile 
range of results should be reported. In normally distributed data the 
standard error, standard deviation or confidence intervals should be 
reported. If the distribution of the data is not described, it must be 
assumed that the estimates used were appropriate and the question 
should be answered yes. 

 
Yes 1 
No 0 
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6. Have all important adverse events that may be a consequence of the 
intervention been reported? This should be answered yes if the study 
demonstrates that there was a comprehensive attempt to measure 
adverse events. (A list of possible adverse events is provided). 

 
Yes 1 
No 0 

 
7. Have the characteristics of patients lost to follow-up been described? 

This should be answered yes where there were no losses to follow-up or 
where losses to follow-up were so small that findings would be 
unaffected by their inclusion. This should be answered no where a study 
does not report the number of patients lost to follow-up. 

 
Yes 1 
No 0 

 
8. Have actual probability values been reported(e.g. 0.035 rather than 

<0.05) for the main outcomes except where the probability value is less 
than 0.001? 

 
Yes 1 
No 0 

 
External validity 
 
All the following criteria attempt to address the representativeness of the 
findings of the study and whether they may be generalised to the population 
from which the study subjects were derived. 
 

9. Were the subjects asked to participate in the study representative of the 
entire population from which they were recruited? The study must identify 
the source population for patients and describe how the patients were 
selected. Patients would be representative if they comprised the entire 
source population, an unselected sample of consecutive patients, or a 
random sample. Random sampling is only feasible where a list of all 
members of the relevant population exists. Where a study does not 
report the proportion of the source population from which the patients are 
derived, the question should be answered as unable to determine. 

 
Yes 1 
No 0 
Unable to determine 0 
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10. Were those subjects who were prepared to participate representative of 
the entire population from which they were recruited? The proportion of 
those asked who agreed should be stated. Validation that the sample 
was representative would include demonstrating that the distribution of 
the main confounding factors was the same in the study sample and the 
source population. 

 
Yes 1 
No 0 
Unable to determine 0 

 
11. Were the staff, places, and facilities where the patients were treated, 

representative of the treatment the majority of patients receive? For the 
question to be answered yes the study should demonstrate that the 
intervention was representative of that in use in the source population. 
The question should be answered no if, for example, the intervention was 
undertaken in a specialist centre unrepresentative of the hospitals most 
of the source population would attend. 
 

Yes 1 
No 0 
Unable to determine 0 

 
Internal validity – bias 
 

12. Was an attempt made to blind study subjects to the intervention they 
have received? For studies where the patients would have no way of 
knowing which intervention they received, this should be answered yes. 

 
Yes 1 
No 0 
Unable to determine 0 

 
13. Was an attempt made to blind those measuring the main outcomes of 

the intervention? 
 

Yes 1 
No 0 
Unable to determine 0 

 
14. If any of the results of the study were based on “data dredging”, was this 

made clear? Any analyses that had not been planned at the outset of the 
study should be clearly indicated. If no retrospective unplanned subgroup 
analyses were reported, then answer yes. 

 
Yes 1 
No 0 
Unable to determine 0 
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15. In trials and cohort studies, do the analyses adjust for different lengths of 
follow-up of patients, or in case-control studies, is the time period 
between the intervention and outcome the same for cases and controls? 
Where follow-up was the same for all study patients the answer should 
yes. If different lengths of follow-up were adjusted for by, for example, 
survival analysis the answer should be yes. Studies where differences in 
follow-up are ignored should be answered no. 

 
Yes 1 
No 0 
Unable to determine 0 

 
16. Were the statistical tests used to assess the main outcomes appropriate? 

The statistical techniques used must be appropriate to the data. For 
example nonparametric methods should be used for small sample sizes. 
Where little statistical analysis has been undertaken but where there is 
no evidence of bias, the question should be answered yes. If the 
distribution of the data (normal or not) is not described it must be 
assumed that the estimates used were appropriate and the question 
should be answered yes. 

 
Yes 1 
No 0 
Unable to determine 0 

 
17. Were the main outcome measures used accurate (valid and reliable)? 

For studies where the outcome measures are clearly described, the 
question should be answered yes. For studies which refer to other work 
or that demonstrates the outcome measures are accurate, the question 
should be answered as yes. 

 
Yes 1 
No 0 
Unable to determine 0 

 
Power 
 

18. Did the study have sufficient power to detect a clinically important effect 
where the probability value for a difference being due to chance is less 
than 5%?  
 

Yes 1 
No 0 
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Appendix C. Related Research Projects 

 
1ASD is autism spectrum disorders 

Figure C.1. Relationship between the three projects 

 

Table C.1  

The Related Studies, and the Roles of the Researchers Involved 

 Project Title Lead 

Researcher 

Academic 

Supervisor 

NHS 

Supervisor 

Collaborators 

Project 

A 

(Current 

Project) 

 

Investigating Behavioural 

Heterogeneity in ASD 

Jen 

Gallagher 

Elizabeth 

Milne/ 

Megan 

Freeth 

Natalie 

Taylor 

Holly 

Johnson 

Luisa Rosas 

Martinez 

Project 

B 

Investigating Cognitive 

Heterogeneity in ASD 

Holly 

Norbron 

Elizabeth 

Milne/ 

Megan 

Freeth 

Natalie 

Taylor 

Jen 

Gallagher 

Luisa Rosas 

Martinez 

Project 

C 

Electroencephalographic 

Endophenotypes of ASD 

Elizabeth 

Milne 

Elizabeth 

Milne/ Ying 

Zheng 

N/A Luisa Rosas-

Martinez  

Jen 

Gallagher 

Holly 

Norbron 

 

Project A (Current project). 

Investigating Behavioural 

Heterogeneity in ASD1 

Project B. Investigating 

Cognitive Heterogeneity 

in ASD 

Project C. 

Electroencephalographic 

Endophenotypes of ASD 

Collaboration between projects 

Key 
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Projects A and B will contribute towards the Doctorate in Clinical 

Psychology (DClinPsy) qualification and will be led by Trainee Clinical 

Psychologists, as detailed in Table C.1. Project C is a project being led by a 

PhD student in the Department of Psychology, and will contribute towards this 

qualification.  

Material Collaboration 

In order to reduce the amount of time that participants must be tested for, 

the researchers consulted with each other to decide whether some of the 

measures could be used for multiple purposes across the projects. Table C.2 

details the measures that were employed, the variables that were or will be 

extracted from them, and the aims that they relate to. For example, rather than 

using an additional Weschler scale to obtain an indicator of intellectual 

functioning for Project A, and equivalent will be extracted from the British Ability 

Scales, which is already being used substantially in Project B. Similarly, the 

Autism Diagnostic Observation Schedule (ADOS) will be used in detail in 

Project A, but will also be employed as an indicator of severity of autism in 

Project B.  

The demographic information for all three projects will be collected using 

two questionnaires developed for Project C, the Brief Medical History 

Questionnaire and the Developmental History Questionnaire. These 

questionnaires collect all of the relevant demographics highlighted in previous 

projects in the evidence base, and this data will be used descriptively.  
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Table C.2  

Aims, Variables and Measures Used in the Three Projects 

Project Aims Variables Measure 
Project 
A 

Aim 1.  
Explore how social and communicative behavioural presentations 
cluster with intellectual functioning to form subgroups of autism. 
 

Social Behaviour ADOS1 Social 
Interaction Scale  

Communication Behaviour ADOS Communication 
Scale 

Intellectual Functioning The GCA2 or SNC3 from 
BAS-II4 

Aim 2.  
Explore the properties of the emergent subgroups. 

 

Various demographic variables, e.g. diagnosis, age of 
onset, birth complications. 

 

Brief Medical History 
Questionnaire 
Developmental History 
Questionnaire 

Frontal brain activity Alpha band frontal 
power from the EEG5 
recording 

Repetitive behaviour ADOS repetitive 
behaviour average 
score 

Wing subgroup Categorical variable 
from WSQ6 

Autism Severity SCQ7 total score 

Intellectual functioning, communication and social 
behaviour as for Aim 1 

As above 

Aim 3.  
Explore whether the emergent subgroups relate to the existing model 
proposed by Wing & Gould (1979) including the subgroups of social 
aloofness, active-but-odd interaction, passive interaction, and 
appropriate interaction, and explore the relationships with alpha power 
in the frontal region and symptom severity. 

 
Frontal brain activity, Wing subgroups, Clusters from 
Aim 1, intellectual functioning, social and 
communication behaviour, autism severity 

 
As above 
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Project Aims Variables Measure 

Project B Aim 1. 
Use correlational and descriptive techniques to explore the 
cognitive heterogeneity within a group of children with and without 
ASD based on their performance on a test of general cognitive 
ability, profiles of EEG activity and measures of head 
circumference.    

 
General intellectual ability 

 
The GCA or SNC from the 
BAS-II 

Verbal-nonverbal IQ discrepancy Verbal and non-verbal scores 
from the BAS-II 

Visuo-spatial ability Spatial ability score from the 
BAS-II 

Head circumference Physical measurement 
Neural activity in the visual cortex Gamma band frequency in 

visual cortex from EEG 
recordings. 

Aim 2. 
To investigate the presence of cognitive subgroups in the sample 
based on the above variables using cluster analysis methods and 
provide a description of these profiles to inform future research.  
 

 
Clusters extracted from aim 1. 

 
As above 

Aim 3. 
To explore the demographics of the emergent subgroups such as 
type and severity of diagnosis, age, gender and developmental 
history.  

 
Various demographic variables, e.g., Type and 
severity of diagnosis, age and gender 

 
ADOS total domain scores 
Brief Medical History 
Questionnaire 
Developmental History 
Questionnaire 
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Project Aims Variables Measure 
Project C Aim 1. 

Define an EEG-based measure to determine the degree of 
connectivity among regions. 

Neural complexity Entropy Coherence Frequency 
Spectrum 
 
 

Aim 2. 
Analyse the scale of brain connectivity along neurodevelopment. 

 
Neural complexity 

 
As above 

Intellectual ability The GCA or SNC from the 
BAS-II 

Various demographic variables, e.g. age, gender 
and diagnosis 

Brief Medical History 
Questionnaire 
Developmental History 
Questionnaire 
ADOS total domain scores 

Head circumference Physical measurement 
 

Aim 3. 
Analyse the degree of affectation of autism based on EEG 
connectivity measurements. 

 
Neural complexity 

 
As above 

1 Autism Diagnostic Observation Schedule (ADOS) 
2 General Conceptual Ability Score (GCA) 
3 Special Non-Verbal Composite Score (SNC) 
4 British Ability Scales, 2nd edition (BAS-II) 
5 Electroencephalograph (EEG) 
6 Wing Subgrouping Questionnaire (WSQ) 
7 Social Communication Questionnaire (SCQ) 
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Physical Collaboration 

To maximise the number of participants that could take part within the 

time constraints imposed by the DClinPsy course, there was collaboration 

between Jen Gallagher, Holly Norbron and Luisa Rosas Martinez. This also 

aimed to reduce fatigue effects and increase comfort for participants, as testing 

took up to two to three hours in total. Some of the data was collected by 

bringing the equipment to a school or service where this was more convenient 

for the participants. This collaboration also meant that there was less demand 

on the resources provided by the service (e.g. room bookings) as the testing 

could be carried out over a shorter period of time.  

At all testing sessions there were at least two researchers present to 

ensure that transitions between the tests were smooth, the child was 

continuously engaged by at least one researcher, and additional tests and 

equipment could be accessed should any modifications be required. For 

example, if it emerged that a different module of the ADOS would be more 

appropriate, this could easily be set up by one researcher whilst the other 

proceeded with one of the other tests. The EEG equipment was always set up 

by Luisa, who was trained in using the equipment in order to maximise the 

quality of the recordings.  
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Appendix D. Letter from School for Children with ASD 
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Appendix E. Letter from CAMHS for Children with ASD 

 



 

126 
 

Appendix F. Information Sheet from School for Children with ASD 
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Appendix G. Parent Consent Form 

 



 

130 
 

 



 

131 
 

Appendix H. Information Sheet for Participants Over 16 Years Old 
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Appendix I. Consent Form for Participants Over 16 Years Old 
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Appendix J. Exemplar Measures 

Appendix J.1 Social Communication Questionnaire Lifetime Version 

 



 

139 
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Appendix J.2 Brief Medical History Questionnaire 
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Appendix J.3 Developmental History Questionnaire 
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Appendix J.4 Autism Diagnostic Observation Schedule Module 1 Score 

Sheet
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Appendix J.5 Autism Diagnostic Observation Schedule Module 2 Score 

Sheet 
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Appendix J.6 Autism Diagnostic Observation Schedule Module 3 Score 

Sheet 
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Appendix J.7 Autism Diagnostic Observation Schedule Module 4 Score 

Sheet 
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Appendix J.8 Components of the British Ability Scales-II 
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Appendix J.9 Wing Subgrouping Questionnaire 
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Appendix K. Ethical Approval 

Appendix K.1 NHS Ethical Approval  
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Appendix K.2 Research and Development Approval from Sheffield 

Children’s NHS Foundation Trust 
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Appendix K.3 Research and Development Approval from Rotherham, 

Doncaster and South Humber Doncaster NHS Foundation Trust 
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Appendix L. A Comparison of Those Included and Excluded from the Cluster Analysis 

Table L.1  

Comparison of Demographic Variable and Variables Included in the Cluster Analysis Between those who were Included and Excluded 

from the Analysis 

Included or 

Excluded from 

Cluster Analysis 

ASD  Age 

 

 Male 

Gender  

 ADOS Average 

Communication Score  

 

 ADOS Social 

Interaction Score  

 

 Alpha Frontal 

Power  

 n %  M SD  n %  M SD  M SD  M SD 

Excluded 3  50  11.90 4.50  6 100  0.83 0.88  6.40 6.35  -3.45  12.01 

N 6   5   6   5   5   4  

Included 22  61  12.90 2.84  33 92  0.50 0.50  3.97 3.71  4.39  6.86 

N 36   36   36   36   36   27  

Note. N included to demonstrate where data missing for the excluded group.  
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