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Who am I?
Dr. Roald A. Øien, PhD
Professor of Special Education and Child Development – UiT The
Arctic University of Norway
Assistant Professor Adjunct – Child Study Center, Yale University
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• Research interests: early development, behavioral and
temperamental traits in young children with
neurodevelopmental disorders as they might affect how we
identify and intervene.
• Research utilizing the Norwegian Mother and Child Study
(MoBa) – A prospective general population study
• Associate editor in Journal of Autism and Developmental
Disorders
• Father of four – 14-year-old daughter with ASD

Autism Spectrum Disorders (ASD)
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Autism Spectrum Disorders (ASD) are:
• Persistent deficits in social communication and social interaction
• Restricted, repetitive patterns of behavior, interests, or activities
• Symptoms must be present in the early developmental period (APA 2013)
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Early identification of Autism Spectrum Disorders (ASD) is important because:
• Access to benefits such as intervention (Mandell et al. 2005; Zwaigenbaum et al.2013)
• It is considered a critical factor for improving future outcome.

03

Early Symptoms of Autism Spectrum Disorders (ASD) are:
• Heterogeneous (Zwaigenbaum et al. 2015)
• Different time and patterns of onset (Ozonoff et al. 2010, 2015; Chawarska et al. 2007)
• -Different symptoms in males and females
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Time and Patterns of Onset
Knowledge

•Heterogeneity in e.g. behaviors,
core symptoms, adaptive
functioning, cognitive skills
(Zwaigenbaum et al. 2015)

•Increasing awareness of
heterogeneity in time and
patterns of onset (Ozonoff et al. 2010, 2015;
Chawarska et al. 2007)

•Manifest differently depending
on verbal and nonverbal skills
(Chawarska et al. 2015)

Challenges

•Elicits immense difficulties in
detection and treatment planning
•May need a greater social
demand to become evident(Ozonoff et
al. 2015)

• Symptoms might not be evident
at 18-months
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Screening
Knowledge

• Enhance early identification
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Challenges

• The M-CHAT misses nearly most

• Early intervention

ASD cases at 18 months (False

• Brief parent-endorsed

negatives) (Stenberg et al. 2014; Øien et al. 2018;

questionnaires
• M-CHAT (R/F) most used (Robins
2001, Kleinmann 2008, Robins 2014)

• Lack of evidence for universal
screening (Siu et al. 2016)
• AAP recommends screening at
18 and 24 months (AAP 2016)

Guthrie et al. 2019)

• M-CHAT identifies children with
lower IQ and more language
issues (Stenberg et al. 2020)
• Few prospective general
population studies.
• Validation studies assessing
screen positives with no
prospective follow-up

Prevalence

US Centers for Disease Control and Prevention

2016: 1 in 54 1.85%
2014: 1 in 59 (1.7%)
2012: 1 in 68 (1.5%)
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Prevalence & male-to-female ratio
• Prevalence: 1:59 (1.7%)
• Skewed since the seminal studies
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(CDC, 2018)

(Kanner

1943; Asperger 1944)

• Frequently reported as 4.3 – 5.5:1
(Fombonne 2003;2005)

• Loomes (2017) reported a «true»
male-to-female ratio closer to 3.1:1
due to missing females with ASD
• IQ and Intellectual disability (ID) affect
the male-to female ratio
• 5.75:1 in the normal range IQ
• 1.9:1 in individuals with comorbid ID
(Baird 2006; Fombonne 2009; Kim 2011)
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Sex Differences
Knowledge

•Females more oriented towards
social stimuli (Chawarska et al. 2016)
•Males tend to score higher on
externalizing behaviors than
females (Bölte et al. 2011 Mandy et al. 2012; Szatmari et
al. 2011)

•Later identified than males (Salamone
et al. 2016)

•Lower levels of RRBs (Frazier et al. 2014;
Charman et al. 2017, Supekar & Menon 2015)

Challenges

•Females with less externalizing
behaviors (Dworzynski et al. 2013) might be
missed
•Females might require a greater
genetic load to be identified (Robinson
2013)

•Small samples of females might
complicate the search of the
female phenotype
•Camouflaging (Bargiela et al. 2016)
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Papers
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Paper I

Paper II

Paper III

Sex-Differences in Children Referred
for Assessment: An Exploratory
Analysis of the Autism Mental Status
Exam (AMSE)

Parent-Endorsed Sex Differences in
Toddlers with and Without ASD:
Utilizing the M-CHAT

Clinical Features of Children with
Autism Who Passed 18-Month
Screening

Paper II examined sex differences in ASD
and Non-ASD children at 18 months of age
and whether there was proof for the
extreme male brain theory.

Paper III examined development and
temperament in false-negative male and
female toddlers.

Paper I aimed to examine sex differences
at the item level in clinician-endorsed
symptoms of the AMSE.

Paper I: Sex-Differences in Children
Referred for Assessment: An
Exploratory Analysis of the Autism
Mental Status Exam (AMSE)
Aims

• Explore sex differences in observed/reported
behaviors in children with ASD
• Measure the diagnostic ability of the AMSE
in males and females suspected of ASD.
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Paper I: Methods
Sample

•
•
•
•

123 (28.5% females) children were included
Mean age of 5.74 years (S.D.= 2.88).
85 (23 females) received an ASD diagnosis
No differences between ASD males and
females on AMSE or ADOS score or rates
of ID.

Measures

• Autism Mental Status Exam (AMSE)
• An 8-item direct observational tool
• Social, Communication, Behavioral
domains
Statistical analyses

• ROC curve analyses to examine
performance
• Ordinal regression analyses on item level
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Paper I: Results
Results

• Differences in AMSE score (p < .001, d = 2.29) Non-ASD vs ASD
• Differences in rates of ID (ID) (p = .046, d = .439) Non-ASD vs ASD
• No differences in AMSE score, rates of ID, and age between males and females with ASD
• ASD females had more language deficits (p = .005, d = 0.784)
• ASD females had less oversensitivity issues (p = .017, d = 0.220)
• ROC curve analyses revealed equal discrimative performance in males vs females
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Paper I: Summary
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Comparable performance in girls referred for ASD assessment compared
to boys referred for ASD assessment
Higher rates of severity and rates of ID in ASD vs Non-ASD
Less sensitivity issues in ASD females than ASD males
More language deficits in ASD females than ASD males

Paper II: Parent-Endorsed
Sex Differences In Toddlers With and Without
ASD: Utilizing the M-CHAT
Aims

• To examine differences in overall endorsement
of autistic symptoms associated with sex and
diagnosis
• To examine individual behavioral symptoms
associated with a diagnosis of ASD versus nonASD
• To examine if non-ASD children differ by sex in
symptoms endorsed at an M-CHAT item level
• To examine if ASD children differ by sex in
symptoms endorsed at an M-CHAT item level.

14

Non ASD
total
53,543
18.53
0.58

Non ASD
male
27,283
18.53
0.58

Non ASD
female
26,260
18.53
0.58

ASD total* ASD male

ASD female

185
18.55
0.66

153
18.57
0.68

32
18.48
0.49

0.80

0.84

0.74

3.11

2.68

5.16

Mean of total
1.17
failed items (S.D.)

1.22

1.11

4.00

3.54

5.34

Mean critical
items
Mean critical
items (S.D.)

0.17

0.13

0.96

0.84

1.50

N
Mean age
Mean age (S.D.)
Mean of total
failed items

0.15
0.44

0.47

0.40

1.38

1.26

1.76

Paper II: Methods
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Sample

• 53,738 children from the Norwegian Mother and
Child Cohort Study (MoBa) completed the MCHAT
• 185 (32 females) later received an ASD diagnosis

Measures

• M-CHAT (A 23-item yes/no parent-endorsed
ASD-specific screening instrument administered
at 18 months.
• Diagnoses retrieved from the ABC study clinic
and National patient registry (NPR)
Statistical analyses

• Two-way ANOVA (sex by diagnosis) was
conducted to ascertain between-group
differences.
• Logistic regression to explore differences
through an individual M-CHAT item analysis

Paper II: Results
• Children with ASD failed more items than children without
ASD (p <.001, d = .783).
• Non-ASD males failed more items than non-ASD females (p
<.001, d = .086)
• ASD males failed fewer items than ASD females (p <.001 d =
.547)
• ASD females showed strength in joint attention
(following a pointing gesture) (p = .011, d = 1.327)
• ASD females showed a weakness in imitation(facial
expressions) (p = .036, d = 0.605)
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Table 1. Number of failed items M-CHAT groupwise

ASD M < ASD F (p <.001)

non-ASD M > non-ASD F (p <.001)

Paper II: Results
• Nuanced support for the Extreme Male Brain Theory (Baron-Cohen 2002)
• Most weaknesses in ASD similar to non-ASD male weaknesses
• At an item level, almost every male versus female disadvantage in the broader population was consistent
with M-CHAT vulnerabilities in ASD
• Controlling for total M-CHAT failures, this male disadvantage was more equivocal and many classically
ASD-associated features were found more common in non-ASD
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Paper II: Summary
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18-month-old females later diagnosed with ASD show greater impairments
as measured by MCHAT than 18-month-old males with ASD
In the Non-ASD sample, this effect is reversed (males scoring higher than
females)
Follow to point emerged as especially strong for females with ASD, while
imitation was a weakness compared to ASD males.
Nuanced support for the EMB Theory (ASD females maintained strengths
in JA as seen in non-ASD females)

Paper III: Clinical Features of Children
with Autism Who Passed 18-Month
Screening
Aims

• To examine developmental and temperamental
profiles at 18 months in false negative cases.
• This focus represents a novel approach towards
identifying early characteristics that potentially
can lead to identification of new critical markers
relevant to early identification and diagnosis of
ASD.
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Paper III: Methods
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Sample

• 68,197 screen-negative children from the MoBa
• 228 (36 females) false-negative children (76.8%)
of all children with a later dx).
Measures

• Completed at least the six-critical item criterion
• Ages and Stages Questionnaire (ASQ)
(Developmental)
• Emotionality, Activity, Sociability (EAS)
(Temperament)
Statistical analyses

• A set of univariate ANOVAs with diagnosis and
sex on domain scores.
• Post-hoc analyses were conducted for betweenand within-group differences.

Paper III: Results
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Paper III: Results
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Developmental domains (ASQ)

• Atypicalities in false negative children across
all domains
• Weaknesses appeared to be more
pronounced in females
Temperamental domains (EAS)

• False negative females were rated as less social
fearful than false-negative males (p = .017, d =
.463

Paper III: Summary
Boys and girls who later receive a diagnosis of ASD show delays
and atypical features in social, communication, and motor
domains.
False-negative females have similar, but more pronounced difficulties
than false-negative males. Possibly greater severity.
False-negative females show less social inhibition or social
fearfulness as represented by Shyness domain
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What do screening
instruments pick up?

Functional outcomes
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What do we know about children
identified?

• Identifies a great proportion of children with
intellectual disability, not specific to ASD.
• Identifies children (false positives) that might
need access to the same services or
interventions.
• Identifies ASD children with greater symptom
severity, decreased functional language and
lower IQ (Stenberg et al. 2020).
• Children within normal range IQ seems to be
missed.
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N (%)

Below cut-off

Cut-off or higher

Total

No Dx or ClinProbl

288

3 (1.0%)

291

Autistic disorder

65

28 (30.1%)

93

PDD-Nos
49
Syndrome ASD or loss 2
of skills
Intellectual disability
6
(ID) no ASD

14 (22.2%)
5 (71.4%)

63
7

26 (81.3%)

32

Language disorder (LD) 165
noASD noID

23 (4.4%)

188

Other Dx or ClinProbl

153

7 (4.4%)

160

Total

728

106

834

Conclusions
Early identification and screening
• Majority of cases (76.8%) are are false-negatives at 18 months (even when showing
atypicalities)
• High rates of false positives likely resulting from heterogeneity in symptoms, time of and
patterns of onset as well as properties of current screeners.
• Symptoms might need a greater demand to be evident for parents.
• False-negative children show parent-endorsed atypicalities in development at 18 months.
• More often identifies children with intellectual disability and other disorders.

Sex differences
• Marked sex differences in both high-risk and low-risk samples related to joint
attention, oversensitivity, shyness/social fearfulness
• Strengths in pro-social behavior in females with ASD might make them less
socially avoidant (Paper I, II, and III)
• There is a need for
• Improving current or designing new screening instruments sensitive to sex
differences in expression of ASD
• Improving understanding of parental interpretation of questions and effect on
endorsement off autistic symptoms
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Implications
• Examine if new items, sex sensitive questions and different graded responses can
improve screening
• Combination of screening and developmental surveillance at various timepoints
• Many ASD-specific behaviors might not be evident until the social demands exceeds
abilities
• Other developmental markers might provide more general signs that are not ASDspecific.
• Methodological issue that screening instruments are only validated on screen positives
• Most children missed at 18 months, question the fundamental drive for universal
screening?
• Identifies other cases more often than ASD. What are the implications?
• Sex-stratified temperamental markers as a valuable addition to screening
• Females might have somewhat different symptom patterns than males, not necessarily
more
• M-CHAT versus M-CHAT-R: Not much difference in terms of false negatives
• Developmental surveillance and parental concern important tools for early identification
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Theoretical model of ASD identification in females

Better joint attention (Øien et al. 2017)

Sociability

Less oversensitivity

(Chawarska et al. 2016)

(Øien et al 2018)

Less social fearfulness (Øien et al. 2018)

Severity of symptoms

(Øien et al. 2017;
Volkmar et al. 1993; Robinson 2013)
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Less RRBs (Frazier et al. 2014;

Charman et al. 2017; Supekar & Menon 2015)

Language difficulties (Øien et al. 2018;
Volkmar et al. 1993;Salamone et al. 2016)

False negative
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