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Abstract: This comprehensive thematic review aims to highlight and familiarize readers
with the challenges and pitfalls encountered in differential diagnosis of autism spectrum
disorders (ASD) in children to facilitate the process of accurate identification by stake-
holders. Accordingly, articles that best answer our questions and highlight our concerns were
chosen from well-established publishers with prime peer reviewed journals. Included are
studies showing alternate views of the issues so as to point readers to other possibilities.
ASD, a complex dynamic biological-neurodevelopmental disorder, is underscored by its
heterogeneous symptomology, severity, and phenotypes — all characterized by social com-
munication deficits and presence of restricted interests and repetitive behaviours (RRBs), the
core symptoms in ASD. Language and intellectual capacities do not form ASD core
symptoms although vary considerably. Accurate identification is challenging as ASD is
often enmeshed with other neurodevelopmental disorders, and medical comorbidities,
a situation now recognized as the rule rather than the exception in child psychiatry and
developmental medicine. ASD is a disorder with varying performance and severity of
symptoms over time, including unexpected loss of early skills, and lost diagnosis in some
children following treatment. The review reiterates the urgency in accurate diagnosis in face
of the rapid rise in ASD prevalence globally, and risk-increase in delayed or denied treatment
with undesirable life-long consequences for most of the affected children. In addition, a call
for change is advised to circumvent the ethical dilemma posed by the present “deficit model”
in ASD diagnosis. Here, ASD prevalence is presented first, followed by emphasis on
importance of accurate early diagnosis, and challenges in its accomplishment due to flaws
in diagnostic instruments and other contributing factors. Next follow the required criteria for
accurate identification, and its difficulties attributed to comorbid conditions, gender differ-
ences, and socio-economic and cultural influences. The conclusion includes future directions
and a take away message.
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Introduction

Autism, a spectrum disorder (ASD), is now recognized as a complex dynamic condi-
tion that appears early in childhood. It is enveloped in a heterogeneous etiology, and an
underlying composite of disrupted developments, poor neural connectivity in inter-
related systems, and varied phenotypes attributed to complex genetics where multiple
genes interact with each other and the environment.' Its noted negative impacts span
neurologic, biologic, adaptive, social, linguistic, and cognitive functions, all with
a complex of symptoms and needs that change throughout the lifetime.” Although
heritable, a specific identifiable ASD gene was not found, and there is no medical
marker for its presence. Consequently, ASD identification is based on the affected
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child’s developmental history, and observations of behaviour
and cognitive function® which must meet specific criteria
agreed on by experts and delineated in the American
Psychiatric Association’s Diagnostic and Statistical Manual
of Mental Disorders- DSM-5.* Nonetheless, ASD diagnosis
is rather a complex and arduous process due largely to wide
variations in symptom types and severity, and their altera-
tions with age.” This review aims to discuss the complexity
and challenges of ASD diagnosis, and misdiagnosis effects
by focusing on some contributing shortcomings of the avail-
able diagnostic criteria and instruments, and frequent pre-
sence of comorbid conditions in which it is often shrouded.
In fact, disentangling ASD from the co-occurring disorders
further hampers diagnosis. In addition, ASD is discussed in
Attention  Deficit
Hyperactivity Disorder (ADHD), Developmental Language

relation to: medical issues, and
Disorder (DLD), Developmental Coordination Disorder
(DCD), Intellectual Disability (ID), ASD gender differences,
and socio-cultural influences. These factors combine to pose
serious obstacles and expose underlying pitfalls encountered
by clinicians and researchers when aiming to achieve accu-
rate diagnosis.

While ASD prevalence tends to vary within and
between geopolitical regions, there was an unprecedented
rise in the occurrence of ASD from 1 in 2000 children in
the 1970s to 1 in 54 in recent data in some regions, notes
Edelson,® and a global average estimate of 1 in 160 chil-
dren according to the World Health Organization (WHO).”
This drastic rise, postulates Edelson,® cannot be accounted
for solely by improvements in identification, but rather
require simultaneous investigations of connections and
interactions between individual characteristics or genetics
and environmental factors for more encompassing expla-
nations. Although ASD is commonly referred to as
a neurodevelopmental disorder, attesting to its neurobiolo-
gical origins are a plethora of genetic studies. These
include new ultra-rare heritable gene variants (passed
from parents to child),® known heritable genes, and genetic
mutations or “de novo” variants (appear in the child but
not in either parent),” along with well-documented related
medical and psychiatric vulnerabilities suffered by signifi-
cant numbers of children with ASD.'®"'? These support

of ASD as a
13,14

the conceptualization Biological-

Neurodevelopmental Disorder which may occur solo
but is more often co-morbid with other NDDs, medical,
psychiatric, or genetic disorders."”

Soke et al,'> for example, investigated the co-

occurrence of behavioural and medical conditions in 4

and 8 year olds diagnosed with ASD a decade earlier as
recorded by an American autism monitoring network.
A re-examination of the data more recently in a cross-
sectional population-based study with varied socio-
demographics, revealed a large majority exhibited more
than one co-occurring condition. Moreover, the comor-
bidity type impacted on the age at which the children
were first diagnosed: eg, those with developmental
regressions, cognitive disability, self-injurious behaviors,
and temper tantrums tended to be first diagnosed at
younger ages than those with ASD without comorbid-
ities, while those with co-occurring ADHD, anxiety,
oppositional defiant disorder, and aggressive behaviors
were first evaluated for ASD at an older age compared to
those with ASD without comorbidities.

The researchers point out that the presence of comorbid-
ities not only increases phenotype heterogeneity, but also
tends to disguise or alter ASD symptoms so that children are
more likely to be misdiagnosed and their ASD diagnosis
delayed, while those with developmental or medical comor-
bidities such as hearing impairment, anxiety, and epilepsy
tended to lose their initial ASD diagnosis altogether. To
avoid these diagnoses pitfalls, clinicians are advised to
screen for the presence of co-morbidities, especially since
some share core-ASD symptoms.

In addition to comorbidities’ interference with diag-
nosis are Developmental Regressions, ie, the loss of
attained skills, a phenomenon that tends to impede accu-
rate identification in very young children, was found in
1524 months.'®'”  The
described regressions encompassed the children’s com-

groups of children aged
munication and language skills: their joint attention
declined, they exhibited reduced emotional expression,
stopped responding to their name, and some also showed
motor development losses. Although regression is not
a common phenomenon in early development in non-
ASD children, researchers found that non-ASD toddler
siblings of children with ASD form a high-risk group as
they too may exhibit loss of skills.'® Therefore, vigilance
in obtaining accurate developmental histories, and sur-
veilling of children who lost developmental skills, in
tandem with their younger siblings is highly desirable.

Accurate Early Diagnosis of ASD Essential
Accurate diagnosis of developmental disorders in early
childhood, and ASD in particular, is vital for the obvious
goal of targeting timely effective treatments to minimize
symptoms, to increase probability of successful adaptive,
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personal, and social growth, and ultimately for achieving
independent and “satisfying” function in adulthood."® Less
obvious, but important nonetheless, is the fact that early
accurate diagnosis often impacts the affected person’s
adult life. For example, some psychiatric diseases stem
from the diagnosed early onset developmental disorders,
report Burger and Lang.?’ Including an early onset devel-
opmental disorder diagnosis in adult patient history is vital
in treatment of their psychiatric diseases as its presence
profoundly affects their personality development, predicts
poorer treatment outcomes, and determines need for more
appropriate treatment choices. This is especially the case
in syndromes with comorbidities as its combined severity
impact is significantly greater than either disorder affords,

note the authors. Fusar-Poli et al*!

explain that delayed or
missed diagnosis of ASD in early childhood is fraught
with challenges when attempting diagnosis in adulthood.
Furthermore, the absence of an appropriate relevant devel-
opmental history largely underlies misdiagnosis of adults
with ASD seen for the first time.

Early accurate identification was found to be associated
with better prognosis, ie, receiving an accurate diagnosis at
a younger age is associated with better and more func-
tional outcomes in later life as it promotes early interven-
tion and thereby affects prognosis.”*** Early diagnosis and
interventions implemented before age 4 (between 12 and
48 months) showed significant gains in cognition, lan-
guage, and adaptive behavior.?*?° Infants, for example,
who were identified between 18 and 30 months and
received intervention based on developmental and applied
behavioral analytic principles showed significant improve-
ment in IQ, adaptive behavior, and Autism severity two
years after diagnosis.?> Similarly, children with ASD aged
30 to 42 months who received an intensive behavioral
treatment showed positive outcomes in intelligence,
expressive and receptive language, daily living skills, and
positive social behavior two years later. Parents’ reports,
however, did not show a significant decrease in children’s
behavior problems or autistic behaviors.?” Importantly,
following early identification and treatment, younger chil-
dren with ASD, aged 18-48 months, achieved greater
verbal developmental gains compared to those aged 48—
62 months. ASD severity did not improve in either group,
although non-verbal intelligence and adaptive behavior did
improve in both groups.”® Overall, accumulated evidence
suggests that early diagnosis and intervention are impera-
tive in the long-term trajectories and quality of life for
children with ASD.*®

It should be noted that there is some evidence that
about 9% of children that were diagnosed with ASD in
early childhood may not meet diagnostic criteria for ASD
by young adulthood. Youth who no longer meet criteria for
ASD are more likely to have participated in earlier inter-
vention facilities, to have a history of higher cognitive
skills at age 2, and to have demonstrated a decrease in
their repetitive behaviors over time.”**° Children diag-
nosed at 30 months or younger are more likely to experi-
ence a change in classification from ASD to non-ASD than
children diagnosed at 31 months or older. Thus, earlier
identification of ASD symptoms may be associated with
more responsiveness to intervention efforts or increased
likelihood for over diagnosis.”'

The phenomenon of loss of ASD diagnosis is referred
to in the literature synonymously as recovery, resolved,
loss of diagnosis, or optimal outcome. In a Turkish long-
itudinal study,’* a group of 39 children from well-educated
upper-middle class families were diagnosed with ASD at
the mean age of 2.39, and optimal outcomes were seen by
mean age 5.11. In addition to early intensive intervention
in behavioural programs, about 60% of the children
received medication for an additional psychiatric diagnosis
of either ADHD, anxiety disorder, or a tic disorder,
throughout the study period. Despite the comprehensive
intervention, only 9 met the optimal outcome before age 4,
while 30 achieved an optimal outcome between ages 4-10.
Although some continued to need psychiatric follow-up
for their co-morbid psychiatric condition, all children
showed improved communication and language. In this
study, the severity of ASD
a contributing factor to the age in which the optimal out-

initial seemed to be
come occurred. The children’s loss of the ASD diagnosis
was attributed to their High 1Q, and the development of
communicative and language skills at an early age.
Similarly, an American study®* based on chart reviews
of 569 children with an ASD diagnosis from age 2, who
were receiving early intervention for developmental dis-
abilities at an inner city university affiliated developmental
clinic, showed 38 children’s ASD was resolved by age 6.4
years. Although they exhibited cognitive gains, 92% con-
tinued to show symptoms of emotional, behavioral, and
learning disabilities, and 74% continued to require educa-
tional support. Why such disparity? The Turkish study
centered on families with high levels of education and
upper-middle SES membership, and so were able to pro-
vide intensive support to complement the clinic and school

efforts.  Additionally, the co-occurring psychiatric

Neuropsychiatric Disease and Treatment 2021:17

3511

Dove:


https://www.dovepress.com
https://www.dovepress.com

Hus and Segal

Dove

disorders were diagnosed early and treated throughout the
In the
American study, the comorbidities remained undiagnosed

children’s intervention period and beyond.
until school age. More importantly, the study focused on
inner city children and families with known social and
socio-economic disadvantages, and extra burdens not
usually experienced by middle-upper strata families.
Admittedly, in both situations, families struggled with the
formidable challenges posed by caring for children with
ASD and worrying about their futures. Apparently, the
phenomenon of loss of ASD diagnosis in small groups of
children has long been noted by researchers,> but gener-
ally ASD appears to be a life-long condition for many.
More research is needed to better understand the optimal
outcome phenomenon, and explore how it can be extended
to larger groups.

Challenges in ASD Identification

Timely and accurate ASD diagnosis in early childhood,
although obviously desirable, is likewise marked with
challenges, some of which are due to flaws in diagnostic
criteria requirements and standardized assessment tools of
the moment. Mottron,** for example, views these as con-
tributing factors to the extensive heterogeneity in autism,
unexpected prevalence increases, and generally hampering
research progress. Frith®>> agrees that DSM-5 criteria ham-
per research, especially in recruiting participants to stu-
dies, and the “elastic” conceptualization of the autism
that “blurs
a natural variant in development, and disorders, a “glitch

spectrum boundaries” between deficits,
in neurology”.

Prizant®® notes that the diagnostic criteria for identify-
ing ASD prior to the DSM-5, and the impetus for criteria
changes, was the misdiagnosis of autism in large numbers
of children- “those receiving an autism diagnosis without
meeting diagnostic criteria”. This contributed dramatically
to the increase in autism prevalence within a short span.
He based this conclusion on his extensive clinical experi-
ence and observations in many educational and rehabilita-
tion settings, and the assessment and treatment instruments
(grounded in theoretical and empirical studies), he devel-
oped with a multidisciplinary team of experts to identify
young children with autism.?” The applied assessment and
treatment model focuses on core challenges in ASD
(SCERTS: Social Communication, Self Regulation, and
Transactional Support). Prizant uncovered major factors
in misdiagnosis: the diagnostic setting, presence of the
parent/caregiver during the assessment, and inexperienced

or “poorly” trained staff. These affect the child’s beha-
viours, notes Prizant, so they may mimic core symptoms
of autism, thereby increasing the misdiagnosis possibility.
Diagnosis goal types are also possible contributors to
misdiagnosis, suggests Prizant: the clinical diagnosis
seeks to differentiate autism from other developmental
issues, and is usually performed by appropriately trained
staff using DSM-5 standards with minimal or low risk of
misdiagnosis. In contrast, the educational diagnosis, per-
formed in educational settings with government or “state”
authored criteria to decide on state services eligibility, and
the political diagnosis — where a child who does not meet
the full criteria is misdiagnosed with autism to garner
eligibility for specialized programming — contribute to
the incidence of misdiagnosis.

Why is this a serious issue? Prizant explains: firstly,
receiving an autism diagnosis profoundly impacts the life
of the entire family. Secondly, while misdiagnosed chil-
dren, mostly those with remediable communication and
language challenges do benefit from services, they dis-
place those who are genuinely on the autism spectrum.
Consequently, the misdiagnosed children’s “recovery”,
states Prizant, further propagates the “myth” that autism
is “curable” rather than accept the evidence-based view
that it is a life-long condition and merits support along the
affected individuals’ entire life-span (see Mukaddes et al,
2014;* Shulman et al, 2019°* for an alternate view of
curability of Autism, noted in Accurate Early Diagnosis
Essential at end of section). Prizant recognizes that inevi-
tably, there are other factors which may contribute to
misdiagnosis of autism.

DSM-5 ASD Classification Criteria Issues

According to the DSM-5, an accurate diagnosis of ASD
hinges on the presence of symptoms from two categories:
social communication, and restricted repetitive behaviours.
The importance of adequacy of clinical tools for diagnos-
ing ASD early and accurately cannot be overstated.
Missed diagnosis, or a false-negative result, deprives the
child from the benefits of early intervention and the chance
to minimize clinical symptoms, while a false-positive
result or misdiagnosing a child without the condition as
having it, leads to unnecessary heartache and trouble for
the child and family, and increases health services cost.*®
The complexity of the autism syndrome and its wide
phenotype diversity renders the process of accurate diag-
nosis challenging, especially in early development.** In
fact, the accurate and timely diagnosis of ASD is further
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hampered by the policies and practices of regions that
limit who should diagnose, and insist that “only team
approaches” be used, explain Brian et al.** In light of the
rise in autism incidence, these are inefficient as they con-
tribute to significant delays of diagnosis and consequent
treatment, and increase the possibility of misdiagnosis.
The authors recommend several approaches to increase
diagnosis efficiency, and note:

Regardless of the approach taken, open communication,
collaboration, and consent to share information among
professionals may help to achieve diagnostic accuracy
and avoid duplication of effort. (p. 444)

Adding to the ASD diagnostic complication, are the DSM-
5 ASD classification and criteria which, in essence, harbor
the potential for misdiagnosis. The DSM-5 criteria are
accompanied by various stipulations noted in the general
guidelines,*' eg, a criterion requires more than one exem-
plar from different contexts, or the same exemplar cannot
be used to satisfy two criteria, and many more. In addition,
notes Carpenter,*' the DSM-5 fails to account for beha-
viours and symptoms that are known to characterize ASD,
and so may lead to missed diagnosis or misdiagnosis, eg,
issues with play/imagination, shyness or social anxiety,
language and failure to meet developmental milestones,
behavioral problems and/or temper tantrums, and some
poor imitation skills. In retrospect, the criteria may be
more easily applied to severe ASD cases, but significantly
more difficult to meet in those with a milder ASD condi-
tion where criterion behaviours are less frequent or severe,
or may even be masked.

Clinical Judgement and Diagnostic Tools

The ASD diagnosis process employs an approach known
as Clinical Judgement which consists of a thorough apprai-
sal of the child’s behaviour and development, and the use
of standardized observations and interviews meant to help
define behaviours in a consistent manner, and in essence
relies on clinicians’ expertise. The two instruments most
often researched and used are Autism Diagnostic
Observation Schedule (ADOS), based on professional
observations in several settings, and a parental interview
using the Autism Diagnostic Interview-Revised (ADI-
R).* Both tools, with high sensitivity and specificity in
diagnostic accuracy, are considered “Gold Standard”.
Nonetheless, accurate diagnosis was difficult to achieve
when only one suggested an ASD diagnosis, and

a standard approach to resolution of the disparate results
was unavailable.*?

Efforts were made to correct these difficulties in a large
multi-site  Study of Early Childhood Development
(SEED), spanning six states. The study was led by
researchers from the CDC (US Centres for Disease
Control and Prevention), and reported by Wiggins et al.**
The SEED participants were recruited from one of the
three determining groups: (1) the general population, (2)
children with assorted developmental delays, and (3) chil-
dren with ASD. In total, 2600 children were assessed
using standard tools including ADOS and ADI-R to clas-
sify ASD or non-ASD groups. Consequently, diagnostic
algorithms were altered for ADOS and the ADI-R social,
communication, and behavioural domains. The altered
algorithms provided balanced specificity and sensitivity
results and succeeded in revealing ASD missed and mis-
diagnosis in groups of children, and so demonstrating
more diagnostic accuracy, while the resulting classification
successfully resolved disparate outcomes. The success of
SEED resides in the fact that the operationalized clinical
judgment approach with an embedded solution to conflict-
ing results provides a consistent diagnostic plateau, instead
of relying on disparate individual clinician expertise. This
increases the odds for accurate ASD diagnosis, and serves
as a base for clinical agreements. The altered algorithms,
therefore, constituted an important advancement in ASD
identification for both clinicians and researchers.

Attempts at using self-reports for ASD screening lar-
gely yielded poor results. For example, self-report ques-
tionnaires for diagnosing ASD in adults were suggested in
the past for prioritizing individuals who need specialist
assessment. In particular, the short version of the Autism
Spectrum Quotient (AQ-10) questionnaire was recom-
mended as a referral tool.** However, following findings
of a high rate of 64% false-negative misdiagnosis, ie,
patients with ASD categorized as not having ASD by the
AQ-10,* this recommendation was rescinded, and it is no
longer recommended as a stand-alone referral tool (NICE,
2021). The example highlights the risks in using self-
report questionnaires without a complement of clinical
assessments. Additionally, a study® compared the Ritvo
Autism Asperger Diagnostic Scale (RAADS-R) self-report
with the short AQ-28 and AQ-10 in ability to correctly
categorize ASD or non-ASD in referred individuals. It
demonstrated the tools have disparate and weak diagnostic
power: the RAADS-R sensitivity or true positive rate was
73%, ie, it correctly identified ASD in 73% of cases, but
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missed 27%. The AQ-28 specificity or true negative rate
was 70%, ie, while 70% were correctly identified as non-
ASD, 30% were misdiagnosed as having the condition.
The authors concluded that none of these instruments have
sufficient validity to reliably predict a diagnosis of ASD in
outpatient settings.*’

Recently, self-reported autistic traits were assessed in
adult individuals with ASD, schizophrenia, spectrum dis-
orders (SSD), and non-clinical controls (NCC),*® using the
long version AQ 50-item questionnaire. The ASD sample
scores were significantly higher than those in the NCC.
Interestingly, no significant differences were detected
between individuals with ASD and SSD. These findings
raise concerns regarding the validity of AQ as the only
screening tool in clinical populations. In all, the present
findings suggest that self-reporting questionnaires are
insufficient on their own to make a clinical determination,
and therefore should be used as a complement rather than
a replacement of clinical assessment in the screening

process.

ASD and Restricted Repetitive Interests
and Behaviours (RRBs)

The core deficits in all ASD phenotypes are in social
communication, and the presence of RRBs stipulated in
the DSM-5 as an obligatory symptom in order to
receive an ASD diagnosis. Detecting RRBs is impor-
tant as they seriously impact social and communicative
developments, and interfere with life activities, state
Richler et al.*’” However, identifying their presence
presents a challenge. Firstly, RRBs include a wide
range of compulsive behaviours which may be difficult
to detect, and may change over time. Studies®’ of
longitudinal monitoring of RRBs in 2-year-old ASD-
diagnosed children included subsequent exams at ages
3,5, and 9. They identified two types of RRBs: “repe-
titive sensorimotor” behaviours (RSMs) — these exhib-
ited consistent severity over time, while the “insistence
on sameness” (IS) behaviours, in contrast, were incon-
sistent: while initially presenting as weak, their sever-
ity increased over time. Lai et al,*® for example, noted
RRBS in ASD diagnosed girls’ tend to centre on repe-
titive interests and topics (IS type behaviours) which
resemble interests of non-ASD peers; consequently,
they may go unnoticed and undiagnosed. Although
RRBs are considered principal behaviours, the RSMs
may also signal the presence of sensory processing of

information difficulties.”” Therefore, when establishing
an ASD profile, it is advisable to investigate children’s
sensory processing status as well. In addition, RRBs
are often present in conditions such as Obsessive
Compulsive Disorder (OCD), while in non-ASD diag-
nosed children with significant intellectual disabilities
(ID), they occur frequently and persist throughout their
life-span.?’

Another complication is the uncanny similarity
between Gilles de la Tourette (GTS) and ASD* as both
are syndromic NDDs occurring more in boys, and both
exhibit RRBs, and vocal and verbal Tics. These are rarely
diagnosed in preschool years but impulsivity and various
obsessive compulsive symptoms precede while tics appear
in early school years.>® Tics are defined as uncontrollable
simple (eg, eye blinking) or complex body movements and
sounds. Some RRBs may appear “tic-like” and difficult to
differentiate from tics characteristic of GTS. Although
both children with ASD and those with GTS produce
vocal tics, the GTS vocal tics may consist of “barking”,
and their verbal tics consist of echolalia (repeating others’
speech), palilalia (involuntary repeating one’s own
speech), or coprolalia (speech laced with obscenities).
Those with ASD, however, demonstrate vocal “tics” such
as humming, and bird-like chirping, while their verbal tics
consist of immediate and delayed echolalia and “script-
ing”, ie, repetition of words, phrases, or sounds from other
people’s speech, or from media, but do not exhibit copro-
lalia. However, some exhibit tics from both as the comor-
bidity of ASD in GTS is believed to be between 20% and
28% while GTS, predominantly a tic disorder, is fre-
quently misdiagnosed as ASD.*

In short, symptoms of obsessions, compulsive beha-
viors, and vocal and verbal repetitions are common in
both conditions. A recent, large study*® with children and
adolescents attempted to sort out the GTS phenotypes
from ASD. The ADOS social aspects showed significant
differences between GTS with ADHD, and OCD comor-
bidities from ASD; no difference was found when com-
pared to ASD with comorbid conditions. Another study”’
found that various movements such as Habits (nail biting,
thumb
Stereotypies (eg, body rocking, tapping, hand flapping,

picking, sucking, and hair twirling) and
and arm waving) may resemble tics and both may co-
exist in individuals, but stereotypies appear prior to age 3
and are experienced as pleasant, while tics tend to appear

later, and their effects are quite aversive.
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ASD and Social (Pragmatic)
Communication Disorder (SPCD)

While the DSM-5 provides criteria for determining sever-
ity levels for ASD, and requires presence of RRBs, the
added category of SPCD has no assigned severity levels,
and, in fact, requires the absence of RRBs as this forms an
ASD differentiation variable. The added SPCD category as
a distinct disorder with deficits in social verbal and non-
verbal communication but without the presence of RRBs is
especially problematic note researchers.>” Highlighted are
the absence of validated and reliable assessment measures,
and the shared symptomology with other NDDs as signifi-
cant challenges for a distinct diagnosis. The researcher
that SPCD is best
a dimension symptom profile spanning the NDDs that

suggests conceptualized as
commonly co-occur with ASD, rather than a distinct
entity. Furthermore, the SPCD diagnosis is based on def-
icits in social verbal and non-verbal communication,
developments that are hinged on sufficient language levels
to detect pragmatic issues, and so may not be evident prior
to preschool age, and even later in those with
a concomitant language disorder in the face of increased
language and social demands. Other researchers™ concur:
although treated as mutually exclusive, the description of
social and communication deficits in SPCD are sufficiently
similar to the ones delineated in ASD to cause differentia-
tion confusion.

In fact, the validity of treating SPCD as a distinct
category tends to be questioned. A large study’* with
wide-age range participants
whether the SPCD
a syndrome separate from ASD. The study failed to expose

(4-18 years) examined
symptoms aggregate to form
a distinct syndrome; instead, the symptoms seemed to
border ASD, and revealed that while not meeting ASD
criteria, individual with border results also showed a need
for support. A study”> aimed at identifying differentiation
features between ASD and SPCD showed ASD demon-
strates more severe features; however, it failed to expose
a distinct category. Instead, the SPCD features fell along
a continuum. These studies have clear implications for
clinicians and researchers: they illuminate the need for
significantly more research to determine characteristics
that define SPCD uniquely, ie, uncover phenotypes, and
the urgent need to construct validated appropriate tools for
accurate differentiation of SPCD from ASD and from
other NDDs to determine whether, in fact, SPCD forms
a distinct category.

ASD and Medical Co-Morbidities

Evidence is mounting for the association of somatic or
medical conditions and developmental disorders noted in
a large meta-analysis of medical comorbidity in a wide-
age range of children and adolescents with ADHD and in
those with ASD as it revealed medical disorders in these
populations seem to be ubiquitous.’® The meta-analysis
showed the most frequent medical co-morbidity in those
with ASD was gastro-intestinal disease (GID). An associa-
tion was found between GID and sleep disorders, and in
those with GID, the risk for sleep disturbance, seizures, or
both was doubled.>’ Frequency of GID tended to change
with different studies and fluctuated between 70%, 46%,
or no significant difference from neurotypical children. In
addition, 60% of the children also exhibited associated
food selectivity issues.’® In a GID study'® with difficult
symptoms (inflammatory bowel disease excluded) fre-
quency was shown to be between 10% and 12%.
A systematic review of effectiveness of managing GID
problems by restoring gut microbiota with pre- and pro-
biotics showed limited effectiveness in either alleviating
the issue or minimizing the accompanying disruptive
behaviours. The study highlights the difficulties in mana-
ging GID issues in children with ASD as it seems to be
resistant to treatment.>®

Muskens et al®®

noted that increased ASD symptom
severity was associated with increased GID frequency.
They point out that affected individuals with ASD who
have difficulty expressing their symptoms and pain verb-
ally tend to exhibit disruptive behaviours; these mask their
medical conditions, and so their somatic conditions may
remain undiagnosed. The researchers emphasize the
importance of employing collaborative screening models
to address both somatic and psychiatric disorders and
provide personalized interventions. In fact, when multiple
co-occurring medical conditions are present in the child,
each additional medical condition increases the severity of
behavioural impairments.”’’ The American Academy of
Pediatrics (AAP) recognizes that co-occurring medical
conditions exert additional adverse impacts on the function
of the child, the families, and on the clinical management
of the child.*® A recent eye-opening headline in British
Columbia University’s Arts and Humanities News announ-
cing, “Mentalhealth conditions alarmingly high among
children with autism”'* brought home the implications of
cost and worries for families and societal agencies. A large
number of individuals with ASD, including preschool
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children, were reported with comorbid mental health
issues; these tended to be neglected as the focus was on
their autism. Moreover, writes the reporter,'? there are not
enough people trained in providing mental health treat-
ment for those with ASD, making this a dire reality
indeed.

Feroe et al’” report that to date, there are no medical
treatments for the autism complex, but nonetheless a large
number of physicians incorporate medication in management
of ASD, mostly with ineffective results. In addition, beha-
vioural interventions were not found appropriate for all indi-
viduals with ASD. These factors, combined with insufficient
number of well-trained physicians in management of mental
health in ASD make for a rather worrisome picture. To
combat this situation, the AAP?’ recommends that physi-
cians incorporate medications in their management of co-
morbid conditions such as seizures, ADHD, anxiety, mood
disorders, and disruptive behavior disorders. In all, the issues
of medical comorbidities are significant as they affect the
child and the entire course of intervention. It is hoped that
with more effective focused management of medical pro-
blems, children’s response to intervention to reduce ASD
symptoms and increase their adaptive capacity will be
enhanced significantly.

It is important to note that with the considerable rise in
prevalence, Autism became the disorder “du jour”, displa-
cing interest in “bipolar” and “ADHD” disorders to a great
extent.® The rise in interest is attested to by the plethora of
publications on all aspects of the disorder spanning mole-
cular, neurobiological, medical, and educational research, to
name a few. In fact, interest in “medical solutions” to tackle
ASD core deficits has grown. Recent pharmacological clin-
ical trials are now exploring novel pharmacologic treatment
to address the social symptoms associated with ASD.°!
Since medications designed for other psychiatric disorders
are largely ineffective in addressing ASD deficits,™ this is
a welcome development in the efforts to combat a core
problem in ASD symptomology.

ASD and Comorbid Conditions in Early
Childhood

The common developmental delays in early childhood,
especially in toddlers with no genetic syndromes and
overt neurological or sensory impairment, usually fall
into one of the following neurodevelopmental diagnoses:
ASD, Attention Deficit and Hyperactivity Disorder
(ADHD), Developmental Language Disorder (DLD),

Developmental Coordination Disorder (DCD), and
Intellectual Disorder (ID). These diagnoses tend to share
common characteristics such as language and motor delays
with ASD. Thus, the presence of additional developmental
delays may mask an ASD diagnosis leading to a missed or
an unrecognized diagnosis of ASD on the one hand, and
a misdiagnosis of a secondary neurodevelopmental condi-
tion as a primary condition, on the other hand.

In a large study® with a cohort of 221 children, the
initial diagnostic impression prior to age 6 by an intra-
disciplinary diagnostic team included language deficits
(70%), motor difficulties (67%), attention problems
(46%), and cognitive difficulties (42%). Although an
ASD diagnosis was initially ruled out, it was finally
acknowledged after age 6. This example epitomizes the
difficulties in early differentiation diagnosis. Initially, spe-
cific symptoms traditionally associated with ASD such as
atypical eye contact and reduced social behavior, also

263 may bias diagnosticians

common in other conditions,
towards an ASD diagnosis. In fact, research indicates that
the risk of misdiagnosis is higher in infants younger than
16 months, or prior to age 3.°+°° However, there are cases
of children younger than 24 months who have been suc-
cessfully diagnosed with ASD.®® The following sections
address the challenges in the identification of ASD that

may lead to missed and misdiagnosis in early childhood.

ASD and ADHD

Differential diagnosis of pre-school infants, toddlers, and
children with ASD and co-occurring ADHD poses a noted
challenge. The criteria for ASD include difficulties in
social interaction, communication, and stereotypic beha-
vior, whereas according to the DSM-5, the ADHD criteria
encompass symptoms of inattention, hyperactivity, and
impulsivity. Nonetheless, 37-85% of children with
ASD®’ exhibit comorbid ADHD symptoms, while autistic-
like symptoms and features are reported in children with
ADHD.®**%® These difficulties include social cognition,
language development issues, and communication
difficulties.®***>"° The co-occurrence of ADHD in children
with ASD, and deficits in social cognition and language in
children with ADHD make early differential diagnosis
between ASD combined with ADHD, and ADHD per-se
a non-trivial process.

Adding to this complexity, and posing an additional
challenge to differential diagnosis in young children with
ASD and ADHD, are difficulties in recognizing gaze
direction and face processing including recognition of
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inverted face tasks.”!”7?

emotional expressions, and
Difficulties recognizing gaze direction and face processing
tend to lead to reduced joint attention and alter the devel-
opment of social cognition.”* Both toddlers with ASD and
those with ADHD may show atypical eye contact, reduced
followings of the conversational partner gaze shifts, and
reduced use of these for expressing communication intents
such as initiations and confirmations. Since unusual eye
contact in toddlers tends to be interpreted by educators and
diagnosticians as a sign of reduced interest in people, it
may lead to an ASD misdiagnosis, although this behavior
could possibly stem from attentional difficulties (to the
best of our knowledge, presently, no data is available on
this type of misdiagnosis).

Furthermore, although the AAP set guidelines for diag-
nosing ADHD in 4 year olds,” it is exceedingly difficult
to obtain an accurate diagnosis in children younger than 7.
Differentiating transient from significant clinical beha-
viours of ADHD poses a veritable challenge, compounded
by lack of clear diagnostic markers and tools.”® This
situation increases the risk of a diagnostic bias towards
ASD over ADHD, especially when additional motor and
language delays are present. More studies focusing on
differential diagnosis between ASD and ADHD in early
childhood are clearly needed.

ASD and DLD

The core symptoms of children with ASD include impair-
ments in communication, social interaction, and RRBs.
These core symptoms differ from those of DLD, pre-
viously known as Specific Language Disorder (SLI) and
also termed Language Disorder (LD), as per the DSM-5.
The core symptoms of children with DLD include impair-
ments in the ability to express and/or comprehend lan-
guage with difficulties in at least one of the linguistic
domains: morphology, syntax, lexicon, phonology, and
pragmatics, in the presence of normal non-verbal 1Q, and
deficits.””®
Nevertheless, there are areas of commonalities between
ASD and DLD that encumber differential diagnosis. It

has been reported that 50-60% of children diagnosed
79,80

no other significant developmental

with ASD have language impairment, independent of
nonverbal IQ. Furthermore, high rates (about 50%) of
children who received late diagnosis ASD, first received
a diagnosis of language disorder suggesting that the pre-
sence of language difficulties may lead to early missed
diagnosis of ASD.®! It is therefore important to consider
two types of autistic profiles when diagnosing preschool

toddlers and children: 1). Autism Language Impaired
(ALI), and 2). Autism Language Normal (ALN). In both
profiles, pragmatic aspects of language use such as turn
taking, correcting misunderstandings, or giving relevance
information, ie, details pertinent to the matter at hand, are
usually compromised to some degree. In ALI, however,
structural linguistic domains including syntax, morphol-
ogy, lexicon, and phonology might also be impaired result-
ing in difficulties in expressive and/or receptive language.
In contrast, in ALN structural linguistic domains are
intact.”’-8%83

A few hallmarks may assist in the differential diagnosis
between ASD (ALN/ALI) and DLD. First, although young
children with DLD and ASD show delays in interpersonal
skills such as sharing affect, using gaze, and initiating
communication, the ability of children with DLD to
engage in pretend play, use gestures to communicate and
respond to language can contribute to differentiation from
ASD % Moreover, even though both, children with ASD
and those with DLD, face difficulties in pragmatics, chil-
dren with ASD also have difficulties in Theory of Mind
(ToM) or the ability to make inferences about the mental
states of others. In children with DLD, pragmatic difficul-
ties are attributed to deficits in structural language’® while
in children with ASD, difficulties in pragmatics are attrib-
uted to deficits in ToM. These tend to alter mentalization
capabilities or the ability to use and understand linguistic
information that addresses hidden intentions and motiva-
tions of others, as well as to manage social behaviors and
relationships.”®

In light of this, while pragmatic abilities of children
with DLD may develop in parallel to their structural lan-
guage development, children with ASD may not show this
developmental pattern. Instead, those with ASD may
demonstrate long-lasting difficulties in pragmatic tasks
that involve high-order understanding of ToM (inference
about someone’s belief about another’s belief),®> despite
intact structural language abilities. Finally, there are
important differences in social play and social interaction
with peers between children with DLD and those with
ASD. Preschool children with DLD may show difficulties
during play in turn-taking, and access behaviours to gain
attention or things. However, peer interaction strengths
were also reported in terms of the children’s abilities to
make friends, to use verbal and non-verbal behaviour to
make joint decisions with peers, and to engage with peers
in social pretend play.*® In contrast, social play develop-
ment of children with ASD is reduced in the presence of
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reduced social motivation that often constrains the devel-
opment of social play.87

ASD and DCD

ASD diagnosis is based on difficulty with social interac-
tion, communication, and RRBs. DCD, or “dyspraxia”, on
the other hand, is characterized by significant difficulty
performing accurate and rapid gross- and fine-motor skills,
including problems with coordination, praxis, postural
control, and balance at an age-appropriate level, and with-
out known overt neurological injury.*® In theory, ASD and
DCD, each involve difficulties in distinct areas of devel-
opment so that symptoms characterizing each condition
can be distinguished easily. In practice, however, although
neither gross- nor fine-motor impairments are defining
characteristics of ASD, according to the DSM-5, motor
developmental are common in
ASD . 88:89

The late Dr. Leo Kanner’s initial description of chil-

delays and deficits

dren with Autism suggests “somewhat clumsy in gait and
gross motor performance”.”® More recently, several
researchers demonstrated that when compared to neuroty-
pical (NT) peers, individuals with ASD have significant
motor praxis and coordination impairments, although they
may not carry a formal diagnosis of dyspraxia or
DCD.’"*? Both ASD and DCD children tend to reach
key motor milestones (crawling, standing, walking) later
than NT peers.”* Some researches even argue that motor
impairments can be considered a fundamental feature of
ASD implying that no additional diagnosis of DCD is
mandatory.”> Additional difficulties that are mutual to
both ASD and DCD, and may further complicate differ-
ential diagnosis, include visual face processing, eg, identi-
fication of the same face with different expressions. Also
noted are difficulties in social interaction, personal rela-
tionships, and coping skills, although social deficits in the
DCD group may not be as marked as those seen in chil-
dren with ASD.** There is evidence indicating that deficits
in nonverbal communication behaviors that typically
emerge in early development, such as eye contact, facial
expressions, gestures, as well as the capacity to share
enjoyment and participate in simple back-and-forth
games (eg, peek-a-boo), are mostly specific to ASD.**%°
However, such behaviors may also be delayed in children
with DCD, especially in those with difficulties in face
processing, gaze following, and imitation.®*

The co-occurrence of motor deficits in ASD and the
fact that motor delays may be the first sign for

a developmental problem that later is diagnosed as ASD
may complicate differentiation between ASD and early
DCD. This is especially true in infants and toddlers
under age 2, a developmental period in which other char-
acteristics of the ASD diagnosis such as impaired social
interaction and communication, and RRBs are not fully
demonstrated. Moreover, dual diagnosis of ASD plus DCD
may be missed because motor deficits are attributed to the
ASD condition. A recent study on a large dataset (11,814
participants) found about 87% of the children with ASD
are at risk for DCD throughout childhood and adolescence,
whereas only about 15% of this sample held a dual diag-
nosis of ASD comorbid with DCD.** Moreover, although
to-date the DSM-5 criteria specifically allow children to
hold a dual diagnosis of ASD and DCD, there is still a lack
of consensus in the field about whether DCD and ASD are
distinct disorders with some shared motor features, or
whether some individuals with ASD have DCD while
others do not.”® In the absence of norms that differentiate
motor performance of ASD and DCD, clinicians may find
it challenging to determine whether the motor ability of
the child impacts daily functioning above and beyond the
core impairments associated with ASD as required by the
DSM-5; consequently, dual diagnosis is rarely given.”®
This type of misdiagnosis may prevent access to appro-
priate treatment that can promote participation of ASD
children and adolescents in sports, playground games,
and other leisure and daily activities.

ASD and ID

According to Srivastava and Schwartz,”’ intellectual dis-
ability (ID) is a condition characterized by below average
intellectual function (IQ <70) in conjunction with signif-
icant limitations in adaptive function. The disorder may
occur as an isolated phenomenon, and in some cases
accompanied by facial dysmorphic features, neurological
signs, sensory impairments (eg, vision, hearing), seizures,
and behavioral disturbances. In ASD, in contrast, the
primary difficulty is in communication but not in intel-
lectual functioning. Nevertheless, many children with
ASD also exhibit co-morbid ID.?® It has been estimated
that 4-40% of individuals with ID exhibit co-occurring
ASD, while 50-70% of individuals with ASD are also
diagnosed with ID.%%!%°

Except for children with profound delays, it is difficult
to differentiate ASD from those with comorbid ID in
children with suspected ASD aged 2-3 or younger'®' due
to cooperation problems in non-verbal tasks that hamper
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assessment of non-verbal cognitive abilities. Moreover,
motor and language delays may accompany both ASD
and ID children in young ages, making it difficult to
distinguish whether the developmental delays are part of
ASD, ID or both. In 4 to 6 year olds with ASD, language
and motor delays might be less severe, making differentia-
tion easier. Language delays, for example, are reported in
most 2-3 years old with ASD, but most children (81%)

closed this developmental gap either by ages 5-6'

or by
age 11.'%

Assessing children with ASD compared to those with
accompanying ID may be easier between ages 4 to 6 when
the accompanying delays can be more easily distinguished
from the core ASD characteristics, and children tend to be
more compliant. Importantly, in the last decade, the trend
shows reduced incidence of ID diagnosis and increased
diagnosis of ASD in its lieu. This phenomenon of diag-
nostic re-categorization can explain, among other factors,
the vast recent increase in prevalence of ASD diagnosis. It
is reported, for example, that the decrease in ID prevalence
was approximately 64% of the increase of autism preva-
lence for children aged 3-18. Consequently, individuals
who were diagnosed with an ID in the past are now re-
categorized as individuals with ASD.'® A recent case
report'® provided an example of a nine-year-old boy
from Pakistan whose school teacher regarded as autistic
with learning disabilities. A careful clinical assessment,
however, revealed a non-autistic diagnosis, and an appro-
priate adjustment to his therapeutic plan followed. This
example highlights the influence of ASD misdiagnosis on
treatment.

Another difficulty is differentiating primary ID without
ASD from ID with ASD due to the decline in social
abilities with increased ID severity. Hence, when social
deficits and RRBs are observed in individuals with ID,
clinicians must determine whether an additional diagnosis
of ASD is necessary or whether these symptoms are part
of the ID condition. A dual diagnosis has important impli-
cation for prognosis. Individuals with ID and autistic fea-
tures (ID with ASD) tend to have more difficulties in
functional independence and adaptive behaviors compared
to individual with a diagnosis of ID only.'% They are also
likely to have an underlying specific genetic etiology or
a genetic syndrome.'”” The rate of severe-to-profound ID
is higher among ASD with ID individuals than in those
with ID alone.'®® Finally, services and supports afforded to
individuals diagnosed with ASD are generally more com-
prehensive than for those with ID. This disparity motivates

many parents to seek out an additional ASD diagnosis in
order to secure extra services, a practice that muddles the
question of when and for whom a comorbid ASD diag-
nosis is appropriate.'®* In addition to confusing the issue,
this phenomenon certainly contributes to the ever-growing
incidence of ASD.

In sum, comorbidity of attention, language, motor and/
or cognitive deficits may complicate the diagnosis of ASD
and affect the severity of symptoms. Nonetheless, early
intervention services for improving communication as well
as their whole range of developmental aspects should be
provided to any child with developmental risk symptoms.

3

Instead of adhering to a “wait-and see” approach,
a provisional diagnosis can be assigned at the time the
developmental concern is identified, and intervention
initiated with goals based on the presenting concerns.
This is with a view to stimulate development since
research indicates that early and intense intervention is
highly recommended to support growth in social commu-

nication, language, play, and adaptive behaviours.'”'!!

ASD and Selective Mutism (SM)

Although SM is not classified as a neurodevelopmental
disorder, it is included here as it shares some characteris-
tics with ASD thus may be misdiagnosed as ASD, espe-
cially when under cultural influences where “silent
children” are not viewed as a problem. ''?> The DSM 5
(312.23) classifies SM as a rare disorder (0.03% to 1%
prevalence) in the broad anxiety category. The diagnostic
criteria for SM include: a consistent failure to speak volun-
tarily in specific social situations in which there is an
expectation for speaking, as in school, despite speaking
at home, for example, indicating the selective failure to
speak is not due to limited or lack of spoken language
knowledge; the disorder impacts negatively on the affected
individual’s social communication, and school or occupa-
tional performance. A recent study indicated Anxiety
Disorder is present in 80% of diagnosed children, even
though SM is not part of the diagnostic criteria, and in
69% of these, social phobia was the most frequent comor-
bid condition. Furthermore, although symptoms may be
present by age 4.5, typically it is diagnosed at school age,
and may persist to adulthood if left untreated.''® A review
study notes that social anxiety is prominent in SM, and
highlights that the common symptoms between SM, Social
Anxiety, and ASD have diagnostic and treatment
implications."'* A Swedish retrospective clinical chart
review of 4-18 yr olds'"> found SM tends to occur more
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often in girls than boys (ratio 2.7:1). The study exposed
ASD comorbidity in 63%, and this SM+ASD group
showed later symptom onset and diagnosis age, more
frequent history of speech delay, many more with border-
line IQ or ID, and only one gender difference: more boys
from families with non-Swedish languages. The study
highlights the overlap between SM, ASD, and ID, and
the importance of identifying comorbid conditions when
SM is suspected. The need for increased vigilance in
differential diagnosis in disorders with overlapping symp-
toms cannot be over-stated.

ASD Gender Differences

The prevalence of ASD in boys is higher than ASD in girls
especially in individuals with higher 1Q."'® According to
the CDC, 1 in 38 boys and 1 in 152 girls aged 8 were
diagnosed with ASD, suggesting that the diagnosis ratio of
males versus females is about 4:1. Also, among children
identified with ASD, the distribution by intellectual ability
varies by gender, with girls more likely than boys to have
an IQ <70, and boys more likely than girls to have an IQ
>85."'7 In children with ID, the ratio between boys and
girls is closer to 2:1.'"® Similar tendencies were found for
adolescents and young adults.''” Studies on the cause for
gender differences in ASD suggested hormonal and neu-
robiological factors. Fetal testosterone, for example, may
explain males’ vulnerability to ASD as it affects ASD
genes associated with autism, and consequently alter
related proteins involved in synaptic formation in the
brain. Females, however, have lower levels of fetal testos-
terone which may have a protective effect even in the
presence of genes associated with autism.'?® Also, findings
of brain connectivity abnormalities suggest reduced con-
nectivity in areas related to social comprehension in males
with ASD but not in females with ASD.'?"'*? The differ-
ences in the prevalence between boys and girls and the
higher prevalence of girls with ASD in the lower range of
the IQ distribution curve has long been interpreted as
These
whether genetic, biological and/or environmental, have

reflecting etiological differences. differences,
been considered as protective, so that ASD is less
expressed in girls compared to boys.'”® Consequently,
most ASD studies tended to include participants based
on higher ratio for boys over girls, or chose to include
only boys or men. Hence, our knowledge of ASD char-
acteristics in girls and women is compromised.*®
However, in the last decade, there is growing evidence

suggesting that the low prevalence of girls with ASD may

stem at least partially from a gender bias, rather than from
protective genetic or biological factors uniquely. For
example, given similar levels of autistic features in chil-
dren aged 2.5-4, boys were more likely to be diagnosed
with autism than girls.'"** Moreover, girls aged 1012
required to show more concurrent behavioral or cognitive
problems to receive a clinical diagnosis of ASD compared
to boys.'*> Hence, the discrepancy in ASD distribution
across children is currently questioned, and researchers
suggest that the low rate of girls reflects biases in percep-
tion, assessment, or diagnosis of ASD.'2¢

The reason for the difficulty in diagnosing ASD in girls
is related to “camouflage” behaviors also termed “female
phenotype of autism”.'?” It is suggested that girls and
women may intentionally or unconsciously develop a set
of strategies including masking, compensation, copying or
imitation to cope or adapt to certain situations, subse-
quently “camouflaging” their symptoms.'*® Examples of
such behaviours may include imitating facial expressions
of the person they are talking to, whether consciously or
not, or forcing themselves to make eye contact.'*” In
addition, girls with ASD may show more socially compe-
tent behavior and present more communicative skills than
boys by imitating social acts, interacting with others, fol-
lowing social scripts, and systemizing the social world.*®
Girls were more likely to show an ability to integrate
gestures and verbal behaviours, maintain a reciprocal con-
versation, and initiate but not maintain friendships com-
pared to same-age boys.'** Female adolescents with ASD,
for example, established friendships with their peers,
despite their limitations in communication or difficulties
in maintaining social relationships.'3%'3!

Although camouflaging behaviors may assist girls in
adjusting to the social environment at least superficially,
such behaviors have serious long-term detrimental conse-
quences that affect mental health. Maintaining these beha-
viors often result in late diagnosis of ASD that may
prevent appropriate treatment.'*” In a sample of 61 adults
with ASD with no language or intellectual deficits, who
were enrolled for the treatment of psychiatric comorbid-
ities, significant differences were found between genders
in age of ASD diagnosis. Women were diagnosed about 9
years later compared to men, with mean age of about 29,
while men were diagnosed much earlier, with mean age of
about 20."*? In another study on a group of adults with

133 women usually obtained a more

a psychiatric history,
delayed diagnosis of ASD than men (age 26 vs age 22

respectively). Moreover, mean ADOS-2 scores of the
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Social Interaction, Communication+Social Interaction, and
RRB domains were significantly lower in the group of
women compared to the group of men. These findings
highlight the need for developing diagnostic and screening
tools that are based on the typical female phenotype and
not on the typical male phenotype as well as the need for
identifying camouflage autistic strategies. In continuous
attempts to control and mask their symptoms, adolescent
girls may show internalizing problems such as anxiety,
depressive symptoms, loss of identity and self-esteem,
self-injuries, or suicidal thoughts.'*® Both boys and men,
in contrast, appear to be at greater risk for co-occurring
externalizing behaviors including ADHD, OCD and
tics.'3*

Sex differences also characterize the expression of
ADHD in individuals with ASD. In general, ADHD
affects approximately 5—7% of the school age population,
with a male to female ratio of about 3:1'*% or 4:1'*¢ in
community-based samples of youth. Symptom severity is
overall lower in females than in males, particularly for
hyperactive-impulsive symptoms.'*” Similarly to the gen-
eral population, higher rate of ADHD was found for men
compared to women with ASD. In a large sample of
individuals with ASD, 1.01% of males showed comorbid
ADHD symptoms compared to 0.43% ADHD comorbidity
in women.'*® In another study, boys with ASD had higher
raw mean scores for ADHD traits compared to girls.
However, by using standardized scores, girls with
a diagnosis of ASD deviated from the sex-specific mean
of ADHD traits more compared to boys signifying the
importance of sex-specific norms.'** The relatively smal-
ler number of females with ASD and ADHD compared to
males as well as the less overt ADHD symptoms in
females may lead to missed diagnosis and treatment.

Additionally, diagnosis of girls is further complicated
by their RRBs. Girls’ restricted interests tend to centre on
animals, soap-operas, celebrities, pop music, fashion,
horses, pets, and literature similarly to neurotypical girls,
while boys’ focus is on vehicles, trains, traffic lights, etc.®®
There is also some evidence that girls and women show
more use of imagination including fantasy, fiction, and
pretend play than boys.*® In addition, it is possible that
some girls have a true later onset of ASD traits than boys,
or they may have subtler difficulties that take more time
and greater social demands to become apparent, often, by
adolescence only.

In sum, ASD is recognized more readily in girls with
ID comorbidity than in those without co-occurring ID.

Girls with mild ASD symptoms and without ID, are
more likely to be diagnosed at an older age compared to
boys with similar symptoms.'** The greater possibility of
missed or misdiagnosed ASD for this group of girls entails
denial of appropriate treatment. In view of this, there is
a crucial need for more studies in gender-specific clinical
features, more diagnostic tools tailored to unmask autism
among girls, and more early treatment that may prevent

mental health issues.'>?

When ASD is suspected in girls,
and to avoid delay or denial of crucial intervention and
education, longitudinal surveillance and repeated examina-

tions are highly recommended.

ASD and Socio-Cultural Influences

ASD can occur in any geographical region, in any linguis-
tic or cultural group, and in all socio-economic or educa-
tional strata of society, ie, manifests as “a disorder without
borders”. However, its identification and treatment
resources, and communities’ attitude to ASD varies con-
siderably within and between geographical regions, cul-
tures, and Socio-Economic Status (SES) membership.
Influence of demographic variables on timely and accurate
identification is experienced across the globe. Especially,
the economic situation of a community may influence
identification and thereby the prevalence rates of ASD in
children.'*’

Based on ASD epidemiological data that came out of
northern hemisphere countries, it appeared as a disorder of
those in the upper SES layer of society. However, this
perception resulted from the disproportionate underdiag-
noses of ASD in lower SES communities due to barriers
they experienced in access to identification resources.'*!
For example, US studies®’ found earlier diagnosis of ASD
is associated with higher SES and better access to services.
African American and Hispanic children tended to have
later diagnosis (although the situation improved with bet-
ter information dissemination), those diagnosed with ASD
by age 4 tended to have coexisting ID, indicating that
some African American and Hispanic children with ASD
and average to above-average intelligence may not have
been identified.”’

A British study of 5-8 yr olds with ASD found that
mothers with pre-university level education were asso-
ciated with double the ASD diagnosis incidence compared
to mothers with lower education, while income was not
associated with this occurrence.'*® A large Danish
study,'*® for example, showed low parental income was
associated with increased ASD risk, while maternal

Neuropsychiatric Disease and Treatment 2021:17

3521

Dove:


https://www.dovepress.com
https://www.dovepress.com

Hus and Segal

Dove

education was not associated with earlier ASD diagnosis.
In contrast, a US study found higher maternal education
was associated with earlier ASD diagnosis.'*' In the same
vein, a US study in a large metropolitan southern city
showed groups of children with ASD without intellectual
impairment were associated with higher SES and higher
maternal education.'*!

Autism is often shrouded in stigma in large geographi-
cal regions, and is present in all SES layers. Because of
historical factors, the Arab world has only recently devel-
oped some resources for addressing children with
Autism."** However, there is increased awareness of the
large number of children with ASD that are missed, lead-
ing to a growth in the number of research centres, and
a campaign to urge government support of Autism
research and rehabilitation institutions and raise awareness
of the plight of ASD children and their families.'**

Cultural factors including access to health care and
different interpretation of ASD symptoms explain delayed
diagnosis and treatment for different cultures and
minorities.'*>'*® Latino and African American children
with ASD, for example, are diagnosed at later ages,
receive fewer treatment services, and report higher unmet
service needs than white, US-born children.'**'*” In addi-
tion, minority membership parents may view difficulties or
delays in language and social development as a temporary
stage that reflects transient immaturity rather than
a developmental problem. Furthermore, they may not
identify important but subtle traits for ASD such as lack
of pointing, lack of imitation, lack of eye contact, and
a lack of socially appropriate behavior. However, they
may associate ASD with repetitive language, ritualistic
behavior, and gross delays in motor skill development.'*®

An important question is: to what extent is the expres-
sion of ASD symptoms as defined in the DSM-5 uniform
across cultures?'* In western cultures, for example, a lack
of eye contact is a common deficit symptom in non-verbal
communication. In the Chinese culture, children making
direct eye contact with adults is considered impolite. Thus,
in the Chinese cultural context, non-verbal communication
difficulties characteristic for autism may manifest itself in
atypical eye contact, rather than lack of eye contact.'>
Also, social greetings are highly ritualized in Ethiopia and
therefore “greeting others well” is reported by caregivers
as something their autistic child does well.'' These exam-
ples highlight the need for further research to determine
how cultural factors may affect the identification and diag-

nosis of autism globally.'*’

Discussion

This review explored the complexity and challenges in the
process of an ASD differential diagnosis, and the increased
risk of misdiagnosis related to weaknesses in the available
diagnostic instruments. Highlighted as well is the fact that
the frequent presence of comorbid conditions such as other
NDDs further complicates this process, while the added
burden of medical conditions present both diagnostic and
treatment challenges for researchers, clinicians, and
families. The review similarly expounds on the increased
diagnostic difficulties encountered in early development
due to the common co-occurring syndromic developmental
disorders, and their shared symptomology with ASD. The
comorbidity phenomenon is daunting in its results since
the combined symptom severity due to the comorbidity
presence is significantly greater than each of the contribut-
ing disorders, and in effect, increases with the presence of

each additional comorbidity, whatever its origin.

Calls for Change in ASD Diagnosis and

Intervention with Children

The differentiation problems posed by the presence of
comorbidities in children and adolescents with mental
health issues, for instance, is illustrated in Bickman et al
study.'>* A large percent (40%) of their sample’s comorbid
condition test scores were practically inseparable from the
suspected disorder test result making identification of
a single primary diagnosis that characterizes the child’s
problems exceedingly difficult. Furthermore, in an editor-

133 the authors note that, although in

ial to a special issue,
children 3-5 in particular, comorbidity is the rule rather
than the exception, when an NDD is suspected, children
will be seen by one specialist at a time despite the frequent
presence of additional problems in this age group. The
clinical practice of identifying early NDDs separately
obscures the reality of the presence of additional disorders,
and contributes to the neglect of children’s complex needs
when, in fact, a problem in one area often predicts future
problems in the same or overlapping domains.'>* The
authors state that identifying and “addressing the child’s
complex needs together” is an urgent matter. Complex
needs require comprehensive integrated intervention
plans: the intervention choices and the plan effectiveness
hinge on accurate identification of all contributing factors,

153

making the researcher’s >~ call for change in early diag-

nosis practice especially poignant as it has direct impact
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on the affected children, their families, and thereby,
society.

The ultimate goal in avoiding misdiagnosis and striv-
ing for an accurate ASD diagnosis, including uncovering
all co-occurring problems, is to inform and facilitate effec-
tive appropriate interventions, a formidable task as clinical
decisions have life-long implications for the affected chil-
dren and their families. ASD interventions tend to fall
along two disparate approaches, a behavioural and
a developmental, each with its diverse goals and strategies.
In light of the finding that numbers of individuals with
ASD do not fare well with a behaviourally centred treat-
ment approach,”® and with the available data on beha-
vioural treatments’ questionable efficacy,'”” perhaps an
alternative intervention paradigm may yield more striking
outcomes.

In a call for change in clinical and educational prac-
tices for children with ASD that are “categorically”
divided into either approach, Prizant and Mullen'®
bemoan this practice:

It is unfortunate that many practitioners and agencies
continue to insist on rigidly adhering to one category of
practice, while claiming that other practices are ineffective
and/or invalid, despite evidence to the contrary. (p.36)

In their two-part article, they propose that what is needed
is “thinking developmentally”, an approach that is based
on theory and studies of typical and atypical human devel-
opment, and which views children as active participants in
learning that hinges on their stage in the developmental
progression.

Accordingly, development is viewed as a process of
evolving abilities in communication, language, thinking,
social cognition, and other developmental domains as
opposed to accumulation of discrete skills. ASD is under-
stood as a disorder in which the expected developmental
trajectory is obstructed due to underlying neurological
differences. For example, a recent study showed neural
circuitry and genetic mechanism differences in autism alter
the severity levels in the core symptoms among
individuals."”” Such differences contribute to phenotype
diversity, and thereby influence their developmental trajec-
tory. Longitudinal studies best demonstrate this concept:
Canadian studies,'® for example, demonstrated dynamic
trajectories with children exhibiting changes in their devel-
opment and severity pathway. Other longitudinal studies,
in contrast, exemplify static trajectories with stable low

development and severity over time.">’

In short, a “dynamic trajectory” is a desirable goal for
ASD-affected children, and a developmental approach
may be the path to its achievement. The essence of “devel-

opmental thinking”, state Prizant and Mullen,'>®

is basing
treatment goals on developmental stages, and practice
these in natural social contexts and activities, using facil-
itative strategies such as “teaching, responding, and guid-
ing flexibly in order to build on a child’s intent, interests,
and motivations”. They encourage observing behaviours
and interpreting them through the “developmental lens”,
an attitude and practice that is effective for individuals
with ASD of any age.

Szatmari et al'® observed in an adjunct to an
ongoing Canadian longitudinal and multiregional ASD
investigation (Pathways) that while studies of children
with ASD tend to focus on their deficits, there is a lack
in examining their positive outcomes. The researchers
launched a study, using Lounds Taylor’s protocol for
adult ASD studies,'! to uncover the presence and pre-
valence of positive outcomes or “children doing well”
by middle childhood, and determine the factors asso-
ciated with “doing well”. They followed a cohort of 272
children (86% boys) whose function was measured sev-
eral times at ages 2-3, 4-5, and finally at mean age
10.76.

Doing Well was operationalized as reaching estab-
lished thresholds for either Proficiency (a threshold of
competence to be met no matter the starting point),
and/or Growth (a specific amount of improvement
between two time points) in one or more of these
domains: socialization, communication, independent
living skills, and measures of internalizing and exter-
nalizing behaviors. In addition, measures of language,
IQ, and relationship with variables such as family
income, functioning, and parental coping skills were
examined, as was the concurrent estimate of the asso-
ciation between outcomes and the ADOS (ASD pre-
The
showing percent “doing well” by domain ranged from
about 20% to 49%, while the Growth metric for “doing
well” ranged from approximately 13% to 36%. In addi-

sence)  classification. Proficiency = metric

tion, while 79% were doing well by either metric on at
least one domain, 24% were doing well on 4 or 5
domains. Child attributes such as language, and family
household income and functioning were significant
contributors to “doing well” while cognitive function
did not constitute a significant variable in either metric.
Importantly, the association with the ADOS results
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clearly demonstrated that “doing well” is possible
despite the continued presence of ASD. Any longitu-
dinal studies undertaken would be wise to include
studies of children on the spectrum “doing well” and
determine the factors that led to the positive outcomes.

Conclusions

The challenges in identification underlined by comorbidities,
gender, and socio-cultural issues raised in this review call for
enhanced longitudinal studies to determine the shared charac-
teristics of groups of children with ASD. This may facilitate
avoidance of misdiagnosis, and discovery of individual func-
tional profiles to provide a roadmap to intervention.

The present diagnosis process and aims centre on
assessment of behaviour and dysfunction, a focus that
raises many ethical questions for researchers and clinicians
alike as the diagnosis process, based on uncovering weak-
nesses, largely ignores the child’s strengths.'* In addition,

162 4f ASD outcome mea-

a recent systematic investigation
sures reported in intervention studies revealed there was
no consensus on what outcomes to measure, or what
measuring tools to employ for detecting changes in ASD
core symptoms. Diagnostic tools, not designed to measure
outcomes, used in some studies were unable to note
“subtle improvements and behavioural changes” that may
be important to the children and their families. The authors
recommend targeting outcomes significant to families such
as “quality of life”, a frequently elusive goal for children
and adults with ASD.

Establishing individual functional profiles would serve
to highlight weaknesses, strengths, and talents, and thereby
circumvent a justified ethical dilemma. Additionally, direly
needed are more studies for designing diagnosis and treat-
ment outcome instruments with a focus on autism in girls,
and suitable instruments for children from socio-cultural
diverse populations to facilitate accurate diagnosis, and
better understanding to answer their specific needs within
their cultural milieu.

In sum, this review’s take-home message and future
directions are the following:

e Early diagnosis tools incorporating observations of
adaptive behaviours, prosocial play and associated
communication with playmates, and interaction with
family, caregivers, and peers; and long-term surveil-
lance to verify diagnosis stability, and severity so as
to adjust their treatment plan as needed.

e Establishing individual Functional Communication
Profiles to highlight deficits and strengths, including
special interests, talents, and literary preferences, to
use as a guide to intervention, and the educational
plan which must include long-term goals for future
needs.

e Development of diagnostic tools for better identifica-
tion of ASD in girls, and children from socio cultu-
rally diverse families.

e Vigilance in detecting presence of comorbidities
in children with ASD is paramount. Both psychia-
tric and medical challenges must be addressed as
these contribute to the ASD severity and impact
on adaptation and participation in their social
milieu.

e More studies are needed to understand children with
optimal outcomes, and “doing well” so to promote
the crucial factors to increase these possibilities in
more children with ASD.
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